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“The culture of resilience passes through a system of 
knowledge, opinions, customs and behaviours that 
characterise knowing how to react to the unexpected to 
create new balances. When applied to social innova�on, 
the solu�ons that support it are to be found in people, 
not so much in individuals, but in how they group in 
forms of cohesion, in communi�es.”

Miaosen Gong, 
Jiangnan University, China 

“Facing pressing climate emergency and drama�c change 
of global situa�on. we need new resilient culture and 

system which calls mul�-aspect and comprehensive 
innova�ons including social innova�on.”

Nicola Morelli, 
Aalborg University, Denmark 
“Building a resilient society means giving ci�zens a 
chance to par�cipate to a democra�c process of 
co-designing future solu�ons, but also to share access to- 
and responsibility over- shared natural and ar�ficial (data, 
common knowledge) resources.”

Maria Antonie�a Sbordone, 
University of Campania “Luigi Vanvitelli”, Italy

“Social linking �es are crucial to act appropriately to seize 
opportuni�es, to resist the risks, to protect one's 

interests and to solve problems. A well-connected 
community is the essen�al character for a development 

capacity-based approach (Sen, 2003) as a response to 
sustainable and resilient oriented development”
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Abstract | “0_Textile” is a fabric conceived as a platform that integrates variable functions 
and performances. Designed to be inserted in a circular system that enhances function rather 
than production, it is characterized by a type of flexible use that fits into a dimension of 
resilience, which combines continuous service and remanufacturing with the principles of 
healthcare and comfort.  
The first application that has been studied in terms of product characterization, and presented 
here, is dedicated to tourist 2.0 who is about to explore the “Near Space” in the near future. 
In this variation, “0_Textile” consists of a light textile structure which incorporates conductive 
gel and gradually released glycerol as well as a series of sensors that monitor vital parameters 
and make up for specific critical issues deriving from the space environment and the effects 
of the microgravity on the body. 
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1. Introduction 

 
Starting from the study of a type of circular economy, which goes beyond the concept of 

waste disposal to make room for a reconditioning and reuse of the materials used, the 

research project "0_Textile" is configured as a surface that integrates different functions and 

devices, capable of changing configuration and adapt to a type of flexible use that fits into a 

dimension of resilience. 

The concept of resilience has been explored in various aspects, in fact, it has been taken into 

analysis not only in its sense of adaptation of a specific system to change but also by 

understanding this concept from a psychological point of view. A personal level of resilience 

was explored, that is, the ability to cope positively with "traumatic" events, considering all 

those substantial changes in the way of life that can be expected in the future traumatic.  

An example of these modifications is the new possibility to move concretely in the nearby 

space or the need to change lifestyle to be able to adapt it to the rules dictated by the 

looming need to reverse the trend of industrial drifts and meet sustainable challenges.  

Starting from these ideas, a general design need emerged aimed at reorganizing and 

positively guiding the product towards the new scenarios that the future opens up to us on 

the horizon. Hence the intent to design "0_Textile" not as a finished and closed product, but 

as a platform that makes innumerable integrations possible and this means both different 

reconfigurations and different uses, numerous circular applications that do not end but are 

updated, they do not retire but replace and repair themselves to regain functionality. 

During the research phase, "0_Textile" has evolved to accommodate an additional challenge 

that involves using it in the aerospace sector. In fact, from the analysis of the possible 

applications and possible recipients of the project, "Tourist 2.0" has been highlighted as an 

interesting experimental study object; in fact, among the various challenges that emerge on 

the horizon of a near future, the conquest of nearby space is in the first place. 

If resilience is a relatively new concept in the Terrestrial field and is a pole towards which it is 

tending in recent years, in reality, this concept is rather rooted in the modus operandi of the 

aerospace industry, which exports above all in the "communities" that a type of circular 

economy is introduced in space trips, more or less long, which sees the reuse of different 

resources of which the space environment is lacking but which are indispensable (such as 

water for example).  

In these places such as the international space station, where possible, reuse is the practical 

solution to various supply problems and an attempt is made to extend this practice to as 

many operations as possible to limit the impact of these shipments as well as to make them 

self-sufficient.  
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Given the imminent question that will open regarding an amateur use of space that will 

open the doors to the economy of travel in the "Near Space", "0_Textile" answers questions 

that will emerge in this area by proposing sustainable and reusable solutions that guarantee 

safety and comfort for the user.  

In this scenario, in fact, the 0_Textile platform can be configured in order to solve 

physiological problems dictated by microgravity and then propose a check on return and a 

subsequent update that will make the fabric available for a new cycle of use.  

The study presented here is based exclusively on the design of a textile which, in order to be 

used, will then need to be declined in a specifically designed functional clothing. 

2. Scenario 

2.1 Space Tourism 

It has always been in man's ambitions to conquer the space that surrounds him, to study and 

analyze the inscrutable is an activity that has occupied many minds of the past until the 

advancement of technology has allowed an effective analysis of space culminating in 

exploratory extravehicular missions that made pure science fiction become real.  

Today, that all this is part of the ordinary, a new scenario has opened up: the "Near Space". 

This neighboring space can sometimes take on purposes that go beyond research and 

exploration, trespassing in a newborn experiential dimension that is no longer only for 

sector experts but for anyone: the figure of a new user is configured, the "Tourist 2.0 ".  

The phenomenon of space tourism, although quite recent, already boasts several isolated 

cases of space travel, mainly for entertainment purposes, financed by private individuals at 

exorbitant amounts.  

According to Northern Sky Research’s 2021 report, space tourism market will increase in the 

next years, generating revenues of $7.9 billions by 2030. The market is driven by suborbital 

tourism, which will accelerate once Virgin Galactic and Blue Origin launches take place in 

late 2021. Orbital space tourism is reserved to wealthy individuals who are willing to pay 

great amounts for a ride; a more low-key role is led by parabolic flight tourism that offers 

zero-G rides at cheaper cost. Despite COVID-19 delays and decades of development, 

confidence in the technology is growing and new developments have been made.  

If on one hand progress tends to democratize the space experience dedicated to users who 

are not in the sector, on the other hand it is true that these "tourists" will need special 

precautions to face the journey by not being experts and not being used to certain physical 

conditions. 

0_Textile project starts from these assumptions and unfolds through the analysis of some of 

the critical issues encountered in these trips and through a series of discussions held with 
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experts from various sectors (biomedical, medical, engineering, physical) who collaborated 

together thanks to their complementary skills. 

2.2 Sustainability in Space 

Sustainability in space is not yet considered a major issue if compared to safety concerns, 

due to the limited number of spaceships launches. Nevertheless, the expected increasing of 

space tourism related launches pushes to focus on the inclusion of sustainability practices 

into the designing and development processes in the commercial space tourism industry. 

Travelling to space has an enormous environmental impact in terms of pollution and use of 

non-renewable resources. According to scientific calculations, 1000 space tourism related 

launches might produce consequences on climate, with a global temperature increase of up 

to 1°C. On the other hand, others claim that space exploration could lead to several benefits, 

such as finding alternative energy sources and materials or prevent human extinction 

through the colonization of other planets. The main public and private actors in space 

exploration are well aware of these risks and are working to introduce sustainability in their 

practices.  

European Space Agency (ESA), for example, is pursuing many projects addressing 

sustainability in space, such as the Clean Space Initiative started in 2012, which goal is the 

space debris mitigation and remediation across the space industry development 

chain.  

NASA made important efforts in developing a sustainability policy in order to guide their 

operations. Its main goals include: increasing use of renewable energy, reporting, measuring 

and reducing greenhouse emission, preventing pollution, eliminating waste, increasing 

recycling, protecting and conserving water resources, managing and evaluating their 

operations and missions’ effects in short-and-long term, operating under all regulations and 

laws regarding healthy environment, environmentally-sound operation and energy security 

(Serafini, 2019). 

Maximizing resources availability through reuse or recycling, however, is not a new concept 

in aerospace industry. The high cost of space missions pushes to adopt new solutions. 

Orbital debris, mission waste and materials found in space can be used as new resources. 

The idea of producing directly in space is at the core of NASA’s In-Situ Resource Utilization 

Project (ISRU), which aims to use materials found in space such as lunar ice, soil or metals 

and producing on site, using techniques like 3D fabrication. The first 3D printer in space was 

used in 2014 by astronauts aboard International Space Station (ISS). 

Other virtuous examples of reuse include reusable rocket systems and engine, supported by 

the adoption of modularity. Another important issue regards the use of more sustainable 

alternatives for fuels. Blue Origin’s new Shepard, for instance, uses liquid hydrogen and 

liquid oxygen as propellants, which could potentially be collected from the surface of Moon 

or other planets.  
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In the next future, the integration of sustainability into the space economy could lead to a 

cost decrease in space missions, that could in turn provide a cheaper access to space and 

boost the space tourism market.  

3. Research development 

The first step towards a real characterization of the "surface" fabric, which is useful to the 

space tourist, was the cataloging of the critical issues that this individual encounters in the 

space environment in order to elaborate concrete answers in terms of interventions and 

materials used in the project. As project parameters, only effects found in a maximum stay 

of 7 days were considered, in line with the current stay offers. 

Table 1. Classification of critical issues encountered during space travel. (only those relating 
to short-term stays have been reported here as a maximum stay time of 7 days has been set 
as a design parameter, in line with current travel offers). 

 

Critical issues encountered in the short term   Effects on the body 

Epidermal thinning  - itch 

- dry skin 

- thinning of the skin 

- increased sensitivity 

- delayed wound healing 

- greater tendency to skin 
infections 

- decrease in skin fiber 
density 

- loss of elasticity 

- different or normal skin 
aging 

Temperature increase  - prostration 

- skin dehydration 

Different distribution of fluids  - proprioception disorders 
(balance and perception of 
the body in space) 

- neuro-ocular syndrome 

 
 
The "clinical panel" of a hypothetical user has been reconstructed by following the 

consultation of numerous studies. However, since most of the subjects that have been used 

as a sample for monitoring on the international space station or by the national 
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organizations from which the tables with the reported statistical data are built, are mostly 

men astronauts and being the female astronaut a minority, there are not many data relating 

to the changes that occur on the female physique or in any case the number of data 

collected is not sufficient to trace the standard clinical picture that is outlined with certainty.  

This has meant that the considerations made from here on are generic and do not consider 

the differences between men and women that normally occur in the Earth environment as 

they have only been hypothesized but have not been verified. 

In conditions of microgravity and psycho-physical stress, some pro-inflammatory responses 

are triggered which are responsible for the rise in temperature that occurs during space 

travel. Normally, the organism manages to maintain a constant internal temperature around 

37 ° C by transferring heat by means of thermal radiation, convection and evaporation.  

The contribution of each of these phenomena may vary based on the effort being made, 

environmental conditions and the state of hydration. In space, lowering mechanisms such as 

sweating are ineffective since the sweat evaporates more slowly than on Earth and the body 

heats up quickly. With the increase in temperature, dehydration of the skin and the 

formation of ideal environments for the development of unwanted microorganisms (i.e., 

fungi, bacteria) are encountered.  

To this general situation is added the fact that the bloodstream, in conditions of terrestrial 

gravity, does a great job of going up from the peripheral areas of the body towards the 

center: the beating heart. In microgravity, however, this effort is reversed since the rise of 

the blood is not hindered by gravity. It follows an accumulation of body fluids in the upper 

half of the body with consequent accumulation of interstitial fluid and swelling of the upper 

limbs and face, as well as worse spraying of the lower limbs with a consequent lowering of 

the local temperature. 
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Figure 1. Scheme of body fluids arrangements during different phases of exposure to 
microgravity (on Earth, in the first phase of exposure to microgravity, after the adaptation 
phase and on return to the mainland) 

 

By submitting these elements that emerged from the research to a team of dermatologists 

made up of Doctor Giuseppe Argenziano and of doctors Elisa Fulgione and Caterina Giorgio, 

it was possible to frame the problem and hypothesize the solution. 

The specific problems submitted to them concerned: 

• causes of epidermal thinning; 

• possible unwanted collateral effects; 

With a view to the use of what is available and a minimum supply of extra material for the 

design of this fabric, the research footprint has been conservative since the beginning. In 

fact, rather than hypothesizing additional solutions, we have been conceived only solutions 

that are able to preserve the natural state of the subject's body, and specifically its skin, 

preventively limiting its surface alteration and the subsequent problems that it could have 

triggered. Starting from the distinction between infantile, young and mature skins, which are 

those that undergo physiological xerosis, we have derived a constituent pattern of the skin 

considering how the psychophysical characteristics that this type of travel implies are limited 

to an age group between 20 and 65. 
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Considering how the skin's condition is optimal thanks to the action of three substances: 

glycerol, ceramides and fatty acids, defined by the doctor as real "bricks" constituting skin 

external protective film, we have faced the idea of preserving it during the decline 

determined by the rise in temperature.  

They have analyzed a long relationship between these three substances but, in particular, it 

is clear that glycerol is particularly important for maintaining the other two. This is the 

definition of the first characterization that the "0_Textile" must support: a release of glycerol 

which allows, during the stay, to contrast tourist's xerosis and, for domino effect, thus 

limited the problems that the dehydration derived from temperature rise produced. 

 
 

 

Figure 2. Differences between young and mature skin 

On the issues related to the monitoring of vital parameters during the trip I collaborated 

with Dr Francesco Coppolino, specialized in cardiology, who provided valuable information 

about sensors useful for monitoring blood flow, pressure and heartbeat that can constitute a 

complete and constant basic clinical picture throughout the duration of the stay.  

In fact, thanks to the monitoring of the user's blood pressure and heart rate, it is possible to 

have effective control of the health of the tourist during his stay in the space in microgravity 

and to be able to administer timely corrective interventions if any decompensation occurs.  

Always keeping as the axiom of the project a conservative approach of the status quo of the 

user, as well as the idea of making a minimum use of material within the project, the first 

step in this sense was limited to the observation of the adaptations that the body makes in 
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microgravity conditions as defense of the organism against a new and unknown situation. 

Also, in this case with the specialist, it was agreed that intervening first on the pressure and 

the movement of the fluids that was expected, would be counterproductive by subverting 

the natural balance that the body would try to establish. 

With the help of the doctor, simple cardiographic and blood pressure monitoring systems 

were identified. The concept is to obtain triangulation of the heart by strategically 

positioning plaques on the tissue with sensors that return a stable electrocardiographic 

signal.  

To record the trace, the electrodes are positioned as follows: red electrode = left limb, 

yellow electrode = right limb, green electrode = lower right limb, black electrode = lower left 

limb, white electrode = abdomen or back (used to stabilize the trace). The fabric will be 

designed to accommodate these electrodes with a thickness of about 2 millimeters in its 

cavity, but their actual positioning will be drawn up when declining the "0_Textile" surface in 

functional clothing for the Near Space.  

The issue of blood pressure monitoring was resolved by creating small watertight 

compartments in the cavity of the tissue; by blowing air into these cavities of the fabric, 

which have reduced elasticity, the fabric opposes the expansion of the "pocket" and 

produces pressure on the affected area. At this point, by positioning a small sensor that 

records the vibrations of the lamellar flow of the blood thus compressed and made 

turbulent, the user's diastolic and systolic pressure is recorded in real-time. 
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Figure 3. Scheme of positioning of the electrocardiography plates 

The third advice I used was the one given to me by the engineers Massimiliano Masullo and 

Michelangelo Scorpio with whom I longly discussed about the possibilities of using sensors 

and actuators capable of dissipating some of the body surface temperature so as to allow at 

least a local lowering of the skin temperature and offer greater comfort to the user.  

Considering the links between body temperature and heart rate, it has been shown how a 

slight drop in temperature can be useful in slowing down the rate and improving blood 

circulation. For the choice of sensors to be integrated, the study focused in particular on the 

use of "Peltier cells".  

They are devices made up of 2 plates of very thin ceramic material which perform the 

following function due to the difference in potential between them: one of the two surfaces 

emits heat and the other absorbs it. In this way, the lowering of the surface temperature of 

the air at higher risk can be triggered and the opposite effect can be generated by slightly 

heating the surfaces of the lower limbs which are instead colder. 
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Figure 4. Functional diagram of the Peltier cell 
 

Considering these researches particularly developed in many other areas and with 

satisfactory resolutions, I set myself to address these issues from a non-specialist point of 

view but aimed at creating a product that can be used by newbies tourists 2.0. 

 

4. 0_Textile project 

Concerning the elements that emerged from the field research phase, the design of 

"0_Textile" is focused with an impalpable structure made up of very thin and resistant weft 

and warp that supports a conductive gel (ECG type) with a reduced specific weight.  

Glycerol microcapsules are housed inside the gel; this substance is released gradually 

according to a capsule design differentiated according to the user's residence time. There 

are in fact two types of release that have been identified: the matrix one and the tank one. 

The former releases the substance progressively with a decreasing dosage while the latter is 

more constant over time than on the basis of the thickness of the polymer that hosts it can 

have different periods of action.  
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The sensors that allow dissipating the heat, the Peltier cells, which have a surface of about 2 

square centimeters, will be inserted inside the gel which, thanks to its conductive action, 

allows to amplify its effect by increasing its range of action on the skin. The sensors aimed at 

monitoring the vital parameters will be inserted outside the gel film and therefore in contact 

with the skin but will also be housed in special spaces in the fabric.  

Finally, the small cavities, which will house the insufflated air producing a slight pressure on 

the skin, are obtained by welding two layers of the fabric, internally covered with insulating 

material which makes it effective as small circuits with sealed compartmentation. 

"0_Textile" will be configured as surface that hosts different sensors and glycerol and will 

bring benefits and comfort to the space tourist. The fabric thus obtained is declined in the 

specific garment that is intended to be obtained so avoiding waste or surplus, being 

produced on a small scale, it can go through countless cycles of "remanufacturing" while 

keeping performance unchanged and even allowing an "upgrade" using minimal energy 

input without any addition of accessory material.  

The application of "0_Textile" in the context of the creation of clothing for the "Tourist 2.0" 

is inserted within a cycle that involves the production of a certain stock which at the end of 

each exploration is regenerated, optimized and made available for subsequent trips. For this 

purpose, the next step of  "0_textile" design turns towards the definition of a cycle of 

services (performance economy) that monetize operations capable of triggering product 

repair and enhancement processes, making "appealing" solutions generally excluded from 

traditional linear industrial economy and promoting a constant service that restores vitality 

to the product while maintaining high performance.  

From a practical point of view, in a rapidly expanding sector such as that of private space 

explorations (for entertainment purposes), the need to create a type of clothing that 

supports the problems faced by the body when exposed for long periods to the microgravity 

or the so-called "weightlessness" effect. There are many solutions proposed by multiple 

specialized agencies and there are many experimental technologies used to design clothing 

that can be worn especially during the travel phases to reach the space site.  
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Figure 5. Integration scheme of 0_Textile internal surface 

The fabric designed here is proposed as a base to be used below these structures, perfect 

engineering works many of which have already been consolidated, like a film, a sheath to 

wear during the entire duration of the user's stay; the purpose is to fill the interspace 

between the suit and the user's skin, guaranteeing comfort and safety. 

With the creation of the fabric on a gel basis, a high percentage of the same will be made up 

of water, the glycerol inserted in such quantities as to be sufficient for a release that 

corresponds to the needs of an average user within 7 days, will be included in the gel in 

specific doses that guarantee complete absorption, significantly reducing waste.  

The sensors, properly set at the end of each cycle of use, can perform their function for a 

considerable period of time and then be especially updated through software as well as 

inserted in regeneration processes which, using the constituent materials, are able to offer 

sustainable and advanced solutions. to be returned to the cycle of use. 

 

4.1 Planning 

Finally, the small cavities, which will house the insufflated air producing a light pressure on 

the skin, are obtained by welding two layers of the fabric, internally coated with insulating 

material that makes it effective as small circuits with sealed compartments.  

The design of "0_Textile" is to be understood as a base surface to be used under engineering 

textile structures; it houses different components that as sensors or glycerol, will bring 

benefits and comfort to the space tourist.  

The textile thus obtained: 
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•  is declined in the specific garment that is intended to be obtained avoiding waste or 
surplus because specially designed; 

•  is regenerated, optimized and used for future trips in a cycle of "regeneration" that 
supports constant vitality services for the product; 

• is declined in high performance solutions for advanced functionality when the same 
regeneration takes place following the experimental technologies and innovative 
materials in step with the progress of research. 

The "0_Textile" fabric, as versatile as it is and placed in a circular process, can be said to 

belong to the fabrics obtained from materials programmed to respond to specific needs of 

the body in a specific context of use. The placement in the interspace between the suit and 

the user's skin is intended to respond to advantages in terms of commodity, utility, facility.  

If on the one hand the use of glycerol has been the most recommended - as it helps to 

maintain skin hydration by slowing down the appearance of signs of aging and skin 

deterioration - on the other hand, a valid alternative still incorporated in the conductive gel 

of the basic textile structure - considers cross-linked hyaluronic acid. 

Cross-linking, i.e., the union of linear hyaluronic acid molecules by means of a chemical 

bond, determines the formation of larger and more stable lattices that equally protect the 

skin from enzymatic degradation, guaranteeing a longer residence time at the site of 

application and a longer duration of action. This means that to achieve the same benefit, 

fewer administrations are required with cross-linked hyaluronic acid than with linear or 

glycerol; the result is an increase in the effectiveness of the benefit with a minimal amount 

of material even in the short-term user journey. 

In the vision of programmable, regenerated and optimized textiles, taking advantage of 

nano-material progresses, it happens that the ability to subsidize different needs of the body 

is expanded. Micro-encapsulation with phy drugs or other substances contributes to the 

design of healthcare nanotechnologies that mediate bacterial infections or localized 

inflammation, as seen in aerospace. 

The development of a textile base structure with Peltier cells as sensors and actuators - 

capable of managing the energy expenditure caused by localized rises and falls in body 

surface temperature - would find increased performance if a portion of the excess energy 

produced by humans themselves is stored to power wearable devices. The energy 

expenditure would do the same job as a watch battery with cleaner, more recyclable 

technology. 

The connection of sensors to less hard electronic components results in the development of 

e-textiles that increase user comfort while in action, making the condition of data acquisition 

and monitoring imperceptible; in addition, for a more systematic study of the human body in 

conditions dictated by microgravity, the sensor component could include the manufacture of 

mini robots that in symbiosis with the body, can help to store information about the 

criticality of the body, to date still little known, becoming an opportunity for progress in 

3168   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE



0_Textile. A Design Research applying Circular Economy in the textile field 

 

telemedicine, for human-computer interfaces and the study of the body at a distance. The 

sensors, properly set at the end of each cycle of use, can perform their function for a long 

period of time and then be particularly updated through the software as well as inserted in 

regeneration processes that, using the constituent materials, are able to offer sustainable 

and advanced solutions to return to the cycle of use. 

 

5. Conclusion 

At the end of the product design phase and the possible cycle of services which sees it 

included in a remanufacturing process, the prototyping and identification of the specific 

characteristics of the constituent materials are preceded by the resolution of the open 

questions during the assembly of the different skills requested o the product. In fact, 

following the consultations, there are several aspects that required a review because of the 

interconnection between the multiple disciplines involved and the related fields of action of 

the individual experts. The need, therefore, arises to further investigate the following 

aspects: 

 

• Consider a relationship between blood pressure, the core temperature of the individual 
and dehydration of the skin in a short time span of 7 days with parameters and 
conditions referable to those present in microgravity; 

• Check the range of glycerol activity and the release quantities that the body takes; 
calculate an effective dose for a release of 7 days 

• Consider the degree of possible compression so that turbulent motion is triggered and 
blood pressure can be recorded, designing watertight cavities in which to blow air if 
necessary, and using a bottom fabric capable of offering resistance to the expansion of 
the cavity (value of the modulus of elasticity called Young's modulus rather high); 

• Consider a thickness of the order of 5 mm for the finished fabric; 

• Consider a specific weight of the finished fabric of the order of 100 gr/m2; 

• Consider the use of renewable technologies on the platform, avoiding the use of 
sensors with programming limits; rather look for technologies that oppose obsolescence 
through the separation and replacement of the individual constituent components. 
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Abstract | Cave dwelling (Yao Dong in Chinese) is a form of architecture with high ecological 
value, maintaining the balance of natural ecology and sustainable development. The 
advantages of living in cave dwellings, such as warm in winter and cool in summer, and its co-
existence with nature, are well-known to the world. Meanwhile, the ecological features of its 
traditional construction skills and the ecological wisdom left by our predecessors are worthy 
of our research and inheritance. This paper re-recognizes the traditional cave-dwelling 
construction skills, the cultural value and ecologic sustainable value of cave dwellings from a 
novel perspective of the resilient characteristics of the ecosystem. Consequently, it promotes 
the formation of traditional residential protection mechanisms, and enables the sustainable 
research results of traditional construction skills to be applied to modern residential buildings, 
making buildings more energy-efficient and people ’s living environment more comfortable, 
healthy and environmentally friendly. 

KEYWORDS | SUSTAINABILITY, TRADITIONAL CAVE DWELLING, NORTHERN SHANXI 
PROVINCE (JINBEI AREA), RESILIENCE 
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1. Cave Dwellings and Environmental Resilience 

1.1 Overview of Cave Dwellings in Jinbei Area 

The Jinbei area refers to the Northern Shanxi Province, China, including Datong, Shuozhou, 

and Xinzhou areas. It is adjacent to the Inner Mongolia Autonomous Region in the north, 

Shaanxi Province in the west, and Hebei Province in the east. Located at the northern part of 

Loess Plateau, mountainous Jinbei area has varied landscapes and diverse terrains, which is 

relatively complicated and barren. They are mainly wind erosion and belong to the geology 

of the Maowusu Desert. The cave dwellings in China have a long history, and the relatively 

well-known prehistoric one with horizontal style appeared at the end of Yangshao culture 

around 3,000 B.C. [1] Up to now, the traditional Chinese cave dwellings mainly consist of 

patio-style, by-cliff-style and independent-style (Figure 1). [2] Due to the uneven distribution 

of loess and the different geological composition in different regions, the types of cave 

dwellings presenting in different regions also have different characteristics. Most of cave 

dwellings in Jinbei area are by-cliff-style and independent-style, because independent-style 

cave dwellings have the convenience of not being restricted by geological conditions. In 

Jinbei area, where the geological composition of soil and stone is not evenly distributed, the 

independent-style is the generally selected one to be built.  

Figure 1. Traditional Chinese Cave Dwelling Style (Photo by Author) 

Patio-style Cave Dwelling // By-cliff-style Cave Dwelling // Independent-style Cave Dwelling 

1.2 Environmental Resilience 

In the study of cave dwelling and its environmental ecosystem, resilience refers to the ability 

of an ecosystem and social system to continue to function under accidental and severe 

disturbances. Resilient ecosystem is the backbone of sustainable environmental support 

systems. The key of having resilience is to anticipate how things will break down and prepare 

for the worst outcome. [3] The resilient characteristics of cave dwellings and cave dwellings 

environment are a strong guarantee to promote the benign operation of the ecosystem. In 

natural and human systems, cave dwellings and their own resilience adjustment functions 

have made the relationship between people and nature ecologically integrated, and have 
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formed a good situation of harmonious co-existence and sustainable development between 

the two systems. 

1.3 Cave Dwellings and Environmental Resilience in Jinbei Area 

The cave dwelling environment in Jinbei area use the phase transition resilient 

characteristics of cave dwellings to adapt to changes of natural environment in the manner 

of “follow” and “welcome” [4]. The construction of cave dwellings adapting to environment 

reflect the characteristic of “follow”. The phase change properties of cave dwellings in 

response to seasonal, day and night temperature and humidity changes reflect the resilient 

characteristics of “welcome”. The cave dwelling in Jinbei area is a type of passive 

architecture built according to local conditions, local materials, regional situation and natural 

environmental conditions. It not only did not cause any damage to the natural system, but 

also coordinate the harmonious co-existence of human and nature, creating an ecological 

balance between them. In winter, the temperature inside cave dwellings is 10°C higher than 

that outside, while in summer, it is about 10°C lower. [5] The author monitored, analyzed 

and compared the temperature and humidity of villagers’ cave dwellings, brick houses, and 

outdoor areas in Gaoyang Village, Shanxi Province for 24 hours (Figure 2). It can be seen 

from the analysis chart that the temperature and humidity of cave dwellings are relatively 

stable when those of the outdoor fluctuate greatly. The temperature and humidity of cave 

dwellings are more suitable for human beings to live in. This resilient function with 

resistance to temperature changes effectively regulates the temperature in the cave 

dwellings, making it more suitable for people and can also save a lot of energy consumption. 

 

Therefore, the cave dwellings in Jinbei area have the ability to respond to changes in the 

natural environment system, which is incomparable to our modern ordinary houses. When 

ordinary houses are built, they are not capable of adapting to natural environment, so most 

Figure 2.   24 -hour measurement and analysis of the temperature and humidity of villagers’ 
cave dwellings, brick houses, and outdoor areas in Gaoyang Village, Shanxi Province.  

Measurement by Author; Time: June 23rd to 24th, 2019, from 17: 30 to 17:00 the next day; 
Weather: 23rd Sunny, 24th Cloudy 
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of the buildings systems are made as independent as possible by means of active artificial 

intervention, such as waterproof and fire prevention. In addition, its ability to resist changes 

in natural environment is also weak: in the winter, more energy is needed to maintain 

heating; in the summer, air conditioner is required to cool down. The cave dwelling, on the 

other hand, only needs a small amount of energy to create the temperature environment 

needed to maintain the human body. The resilient advantage of its own not only does no 

harm to nature but also works in harmony with natural systems. 

2. The Resilient Characteristics of Traditional Cave-Dwelling 
Construction Skills 

2.1 Simplicity and Reproducibility 

Reproducibility and repeatability are obvious in natural ecosystems and are also 

characteristics of ecological resilience. The by-cliff-style and independent-style cave 

dwellings in Jinbei area have the features of convenient construction, simple structure, 

material saving, health and environmental protection. Therefore, these two types of cave 

dwellings are widely applicable in Jinbei area, especially in the Loess Plateau area where 

wood is lacking. The “simplicity” is reflected in that cave dwellings do not require an 

additional supporting system. The wall and ceiling are integrated into one structure. One can 

use the most common natural materials to build cave dwellings. From the perspective of 

material classification, cave dwellings can be divided into adobe-made, stone-made and 

brick-made. (Figure 3) 

Take the independently constructed adobe cave dwelling as an example; it mainly uses 

adobe that each of it is 36cm in length, 15cm in width, and 8cm in thickness as the building 

material. The legs of cave dwellings are first built, with the support of wooden timbering. 

Then, the adobe blocks are used to build the vault layer by layer. According to the local 

residents, if there is no wooden timbering, the soil can be filled between the two legs to 

form an arched mound. Workers build a vault on the mound, and then dig out the soil inside 

the cave dwelling to pave the courtyard or cover the roof. This is called “tu niu” method. 

After the completion of main structure, the face of the cave dwelling is made. Usually, the 

doors, windows and vents are on the face. Finally, the top of the cave dwelling is covered 

Adobe Cave Dwelling  //  Stone Cave Dwelling  //  Brick Cave Dwelling  

Figure 3.    Classification of Cave Dwellings by Material (Photo by Author) 
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with soil to complete the whole construction of it. Whether the cave dwelling is made by 

adobe, stone or bricks, the construction methods are similar, except that the materials used 

are different. The materials used to construct the cave dwelling form the structure, dividing 

the cave dwelling into internal and external environments. Although the construction 

materials and techniques are simple, the thermal environment generated cannot be 

underestimated. Cave dwelling is a type of building with high ecological benefits. Different 

from bulk-built houses, the repeatability of cave dwellings is mainly reflected in shape and 

construction method, but the details are different. Each piece of material is derived from 

natural resources that are relatively easy to obtain and is adjusted to the actual situation 

during construction. So the reproducibility of cave dwellings is organic, which reflects the 

flexibility and resilience of traditional cave dwellings in dealing with natural environment. 

2.2 Non-standard Forms in the Standard 

Rudolfsky of the United States called cave dwellings or similar vernacular buildings 

"architecture without architects". [6] For a long time, the idea that “what is made by 

machines is perfect” has become an aesthetic standard for people, but now people have 

begun to admire irregular and gentle beauty, and pursue skills in manufacturing and 

processing natural construction materials. The traditional Chinese cave dwellings seem to be 

built according to a standard, because the external forms and the internal functions are 

similar. However, careful mappings show that almost none of the cave dwellings are 

completely the same in size. The construction materials are slightly different, even for adobe 

and stone cave dwellings. The mixing proportion of mortar and clay and the method of using 

it are also greatly different. Heating methods are also varied. Generally, the heating in the 

cave dwellings is through the stove connected with fire heating (Fig. 4). In Zhaishang Village, 

Baode County, Xinzhou, villager Wang Zaiqiang adopts the floor heating method (Fig. 5). 

Therefore, the furnace heating principle of the cave dwellings is the same, but there are 

differences in the operation mode. In fact, there are many changes in the heating methods 

and positions of cave dwellings: some of the stoves pass through heated kang; some through 

the chimney; some are set outside the cave dwellings. Based on the different needs, each 

household will have different arrangements. 

Although the number of caves in cave dwellings generally appears in odd number, even-

number caves are also common, and there are square-shaped caves. Depending on the 

surrounding environment, independent-style cave dwellings could be combined with by-cliff 

style cave dwellings, brick-made cave dwellings, and integrated with traditional courtyard 

houses. Therefore, the structure of caves is arch shape. The flexible and diverse environment 

presenting by cave dwellings and their combinations reflects the resilient freedom of non-

standard forms in standard. 
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Figure 4.   Schematic Diagram of the Cave Stove in Laoniuwan Village (Photo by Author) 

3. The Resilience and Sustainable Development of Traditional 
Cave Dwellings and its Living Environment 

3.1 The Adaptability of Low Dependence on Human Input 

A sustainable human ecosystem is associated with less human input in the ecosystem. 

Nature dominates most things, but a large amount of human input will reduce the resilience 

of the natural system. Since mankind’s needs and desires are endless, his continuous 

investment in fulfilling his own desires is boundless. One day, when the society and nature 

cannot afford endless expenditures, human beings would face punishments from society and 

nature. Traditional cave dwellings in the Jinbei area have become a model of ecological 

Figure 5.   Schematic Diagram of the Cave Stove of Wang Zaiqiang's Cave Dwelling in 
Zhaishang Village, Baode County (Photo by Author) 
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architecture due to their adaptability of low dependence on human input. In the whole life 

cycle of the construction, use and abandonment of cave dwellings, the energy consumption 

at each stage is relatively small, and the abandoned soil, stone and other materials can once 

again become natural resources and be reused. In comparison, buildings in cities must rely 

on a large amount of human input to function properly, and maintain a balance between 

man and nature in a highly dependent and high-consumption manner. Of course, from the 

perspective of living comfort level, the buildings in the city are much more comfortable than 

the cave dwellings, which is why a large number of residents used to live in cave dwelling 

leave their original places to build new houses. Therefore, improving the living comfort level 

of cave dwellings, matching the new lifestyle of modern people, and solving the dilemma of 

traditional cave dwellings being abandoned are the main difficulties in cave dwelling 

research. Since the current status of cave dwelling development is not optimistic, we 

urgently need to find practical path to develop cave dwellings. 

3.2 Application of Appropriate Technology 

"No-energy-consumption" or "low-energy-consumption" buildings are more suitable for 

rural construction. The existing traditional buildings in rural China, especially cave buildings, 

can be considered as "no-energy-consumption" buildings because they have characteristics 

such as heating from natural resources, no air conditioning, low population density, low 

electricity consumption and so on. However, the quality of life of rural cave dwellers is not 

high, and the living environment and surrounding supporting facilities are relatively 

backward. Therefore, the purpose of cave dwelling research should be to help cave dwellers 

improve the living comfort level of cave dwellings and improve the supporting services of 

living environment based on energy saving. Low-tech construction technique is one of the 

ecological characteristics of traditional cave dwellings. Using low-tech method to protect and 

repair cave dwellings is the main technique. With the rapid development of modern science 

and technology, the application of high-tech has attracted much attention in various fields of 

society. However, at this stage, pursuing the application of high-tech is not the first choice 

for the development of traditional cave dwellings. It should be suitable for the actual needs 

and selectively use low-tech and high-tech, that is, appropriate technology. Appropriate 

technology is the technology that should be chosen for the development of traditional cave 

dwellings. At present, the residents of Zhaishang Village, Baode County, Xinzhou, in Jinbei 

area has applied appropriate technology in the living environment of cave dwellings. For 

example, villager Wang Yongqiang’s family has already used solar energy, biogas, vegetable 

greenhouses, rainwater collection, waste recycling, breeding and other appropriate 

technology (Fig. 6). Raising pigs and poultry provide economic income for the residents. The 

feces of pigs and poultry could be used to make biogas, which meet the needs of boiling 

water, fertilizing vegetable greenhouses and so on. The collected rainwater is used for 

watering vegetables, old wine bottles are used for building barrier walls, and solar panels are 

used for supplying electricity. Each format and facility complements each other to form a 

complete system that integrates with the natural environment system and human living 
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system as a whole. The living system of Wang Yongqiang’s family is a relatively good attempt 

to apply appropriate technology. Of course, there are also some problems during operation. 

For example, when the temperature is not high, the existing biogas equipment does not 

have good production of gas. The flow direction is not well-organized, thus the amount of 

rainwater collection is relatively limited. These problems need to be further solved. 

Therefore, the application of appropriate technologies requires long-term exploration to 

form and improve. The appropriate technologies suitable for cave dwellings also include 

three-dimensional greening, wind energy, optical fiber tube, Trombe wall, and sunlight 

room, etc. All of these reflect the functions and role of practicality. Combining with high-

tech, low-tech and traditional wisdom, appropriate technologies should be widely promoted. 

It is an integrated technology that is suitable for the current situations and is also a system 

matching the original one. Through the application of appropriate technologies, the 

resilience of cave dwelling can be enhanced to make it closer to the needs of people, and to 

achieve the harmonious co-existence among human, nature and environmental ecosystem. 

 

 

 

Solar Energy // A Vegetable Greenhouse in the Courtyard // A Wall Made by Old Wine Bottles                                       

 Rainwater Collection Well    //    Biogas Well   //       Pigpen 
Figure 6.    Schematic Diagram of Appropriate Technology Application of Wang 
Yongqiang's Home in Shangshang Village, Tuyata Town, Baode County 
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4. Conclusion 

In summary, the resilient characteristics of traditional cave dwellings in Jinbei area are 

reflected in aspects such as simplicity, reproducibility, non-standard, diversification, and 

adaptability of low dependence. There are many other aspects worth studying and 

researching, such as the biodiversity of cave dwelling environment and the multi-functional 

applicability of cave dwellings, etc. Many people would think of poverty when traditional 

environmental-friendly buildings are mentioned. In fact, simple and localized buildings can 

give residents more space for self-expression and allow them to get closer to nature. [7] 

From the angel of resilient characteristics, this paper researches and discusses the 

sustainability of traditional cave-dwelling techniques in Jinbei area. In this way, the unique 

internal mechanism can be explored from. It can also enlighten us to re-understand the 

values of cave dwellings from the exterior to the interior, inspiring us to use the resilient law 

of cave dwellings for ecological design. 
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Abstract | Sustainability has become increasingly important for the fashion industry to take 
ownership of which Governments support by enforcing regulations on manufacturing 
industries to reduce waste. Some fashion brands have recognised the economic benefits of a 
circular approach to production and collaborative approaches through textile innovation and 
the role of fashion designers to design sustainable products with minimal waste. The aim of 
this research is to explore the creation of zero -waste fashion garments intended for the ready-
to-wear sector through a holistic Fashion Designer- Creative Pattern Cutter approach that 
considers garment lifecycle and environmental impact. Viewing the textile waste problem 
from a designer perspective, a small range of garments were created from one or two single 
pieces of cloth, incorporating a no-cut policy which allows garments to be deconstructed when 
no longer required. This enables the cloth to be easily remade into other garments as desired. 
The collection supports this sustainability-led fashion concept.  

KEYWORDS | CIRCULAR DESIGN, ZERO WASTE FASHION DESIGN, SUSTAINABLE FASHION, 

CREATIVE PATTERN CUTTING, RE-DESIGN  
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1. Introduction  

The aim of this research is to explore the creation of zero -waste fashion garments intended 

for the ready-to-wear sector through a holistic Fashion Designer- Creative Pattern Cutter 

approach that considers garment lifecycle and environmental and social impact. A study of 

early zero waste fashion design was undertaken, both historical and within contemporary 

fashion, to understand the possibilities for producing zero waste garments, which not only 

produce no waste at the initial cutting stage but also provided possibilities for producing a 

zero-waste collection of garments with the potential to become part of a circular design 

process. As the researcher has a background in fashion design and creative pattern cutting, 

this laid the groundwork for the project experimentation. What became significant in this 

research was that the designer needed to consider end of life possibilities for reuse and/or 

recycle, at the initial design stage , a process which has previously been overlooked by many 

designers and fashion industry brands. This design for end-of-life use, allowed for 

possibilities of future value creation of garments within a circular design process.  

 

What we can say about design is that it is the discovery of something new, and what we 

would also now accept, in the light of the environmental cost highlighted in the fashion 

industry, is that good design must include some level of sustainability. The environmental 

sustainability problem requires widespread action now to eliminate the issue of waste within 

the fashion industry and slow the depletion of natural resources. The average person buys 

60 per cent more items of clothing every year and yet only keeps them for about half as long 

as they would 15 years ago, consequently producing immense volumes of textile waste. This 

trend, exacerbated by the ‘fast fashion’ market, has led to a system overloaded with 

unwanted clothes. It is estimated that more than half of ‘fast fashion’ produced is disposed 

of in under a year either to landfill or is incinerated (Remy et al,2016). As Remy states, ‘each 

year, the EU alone generates 1.5 to 2 million tonnes of used clothing, much of it unsalable 

due to poor quality’ (2016). The linear model of take-make-dispose is hugely wasteful and 

destructive to the environment and despite this the global demand for clothing, particularly 

in developing countries, looks set to rise. With a US $3 trillion global industry employing over 

300 million people (Strijbos,2018), it is a significant undertaking to educate diverse brands 

and manufacturers about the merits of becoming more sustainable, environmentally and 

economically, “addressing the social aspects of continuing mass consumerism and mass 

production is becoming equally imperative” (Flinn,2015).  

1.1 Zero Waste Fashion  

Zero waste fashion design is a design technique that eliminates textile waste at the design 

stage. As a prominent researcher in the area of zero waste fashion design, Rissanen (2013) 

presents zero waste fashion design as a holistic approach between the fashion designer and 
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pattern cutter, which is endorsed in this research project. Where these two roles have 

traditionally been quite separate, zero waste fashion design requires new approaches where 

pattern cutting becomes an inherent part of the design-process.  Zero waste fashion design 

in itself is not a new process, it originates from Ancient Greek and Roman eras. Some may 

argue its origin goes as far back as the caveman, where textiles were so valuable that it 

would be incomprehensible to cut any of it away and discard as waste.  Certainly, the 

process of producing garments without waste can be traced back to a time when animal 

skins were draped on the body as clothing. With the introduction of woven cloth, early 

known examples of clothing were lengths of cloth used to create garments, such as the 

Indian sari and the Peplos, Chiton and Himation in Ancient Greece. As early as 2000BC 

woven lengths of cloth were draped and folded around the body (Burnham, 1973).  The 

width of any cloth depends upon the loom and how looms have developed over time is a 

necessary consideration. “The Ionic chiton was nothing but an oblong piece of fabric whose 

dimensions varied with the countries that belonged to the same culture” (Rudofsky,1947).   

Rudofsky, criticises the gradual deterioration of clothes making as clothes, particularly in 

Western civilisation, became more fitted and required the use of patterns and curved 

shapes, which in turn creates fabric waste. 

                                             

Figure 1. Marble Funerary statues of a maiden and a little girl wearing distinctive Ancient 
Greek dress – c.a. 320 BC.  The Metropolitan Museum of Art  

 
The Japanese kimono, one of the better-known garments for not wasting cloth, was made 
from cloth woven at a particular length and width, split into eight pieces, with no fabric 
waste produced (see figure 2). The narrow width of the fabric used in the kimono 
determines its horizontal dimensions’ (Tarrant, 2016) and the fit is created by tying around 
the obi belt.  
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Figure 2 Kimono pattern showing the individual pieces of cloth woven to create the garment 
(Rissanen2016) 

A sixteenth century man’s shirt as seen in figure 3 was made primarily of squares and 
rectangles for the body and sleeves, and in the particular example, triangles were used tadd 
in extra ease.  The pattern of the shirt showed little change until well into the nineteenth  

Figure 3.  Sixteenth century man’s shirt pattern constructed from a single cloth length 
(Burnham, 1973) 
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These garments were made at a time when raw materials were scarce and the process of 

producing textiles was slow. Fabrics were a luxury and as such were valuable and treated 

with care and respect. 

  “Prior to the Industrial Revolution cloth was an expensive luxury and not easily 
obtainable. Therefore, fabric was carefully manipulated to use as much of it as 
possible, resulting in close to 100% usage” (Burnham, 1973) 

 

Extra width for ease could be added in the form of inserted godets. A similar triangular 

shaped godet on this particular shirt was added to the underarm sleeve to give ease. This 

piece of fabric could easily be replaced when worn. The nature of the pattern produced no 

waste. The neckline, rather than a circular cut out, as traditionally expected, was a T-shape 

with any excess fabric folded in to provide a facing. No allocation for seam allowance was 

made on the pattern, giving a less precise form of construction compared to more traditional 

pattern cutting techniques. On this particular pattern, this would be particularly evident 

around the neckline. 

 

This early literature concerns itself with the value of cloth, its beauty and craftsmanship, 

rather than the pressing issue of waste production. The eminent curator, Burnham describes 

various factors “affecting garment cut”, the material from which the garment is made being 

the “factor that has the most influence on the particular shaping of it” and was probably one 

of the first researchers to highlight a link between “textile width, garment cut, and the 

resulting waste” (1973). The focus of her work highlights early origins of zero waste pattern 

cutting, more through lack of knowledge of sewing skills and then later through fabric 

appreciation and time spent producing materials of different widths on various looms. 

Vionnet is often quoted as the designer who laid much of the groundwork for zero waste 

fashion design of the twenty first century (Rissanen,2013). The one- piece approach to 

pattern and garment-making has historically been found in couture. Much of Vionnet’s work 

was based around the bias cut, creating garments with as few seam lines as possible and 

creating fit with use of grain lines and manipulating fabric, rather than the traditional 

approach of designers using curved seams and darts. Vionnet’s early inspiration came from 

studying Greek dress, particularly classical styles based on the shape of the rectangle. 

1.2 Recent studies into zero waste fashion design  

The term Zero Waste was first used publicly by chemist Paul Palmer who in 1974 created a 

company, Zero Waste systems (Zaman, 2015). He then went on to form the Zero Waste 

Institute to highlight the need for explicit design for reuse. Palmer established three basic 

forms of how humanity has dealt with the goods at their end of life, similarly explained in 

figure 4 below: 

• First generation (Immediate satisfaction) - DISCARDS AND DUMPS = GARBAGE 
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• Second generation (Short term) - POST-DISCARD REUSE = RECYCLING 

• Third generation (Long term) – EXPLICIT DESIGN FOR REUSE = ZERO WASTE  

Figure 4. Three stages of product end of life. www.zerowasteinstitute.org 
 
     “Zero waste is a practical theory of how to wring maximum efficiency from the use  
      of resources. It is third generation planning, where wasting is the first generation  
      and recycling is the second” (Palmer,2001)  
 
It is a far more logical approach to efficient use than recycling, for example. Zero Waste 
states that the best way to avoid waste is to reuse everything over and over – perpetually. 
And that this can only be done if reuse is designed into all products right from the start, as 
highlighted in fig 5. It does no good to design ultimate discard into a product and then 
struggle after discarding to find some way to reuse the bare materials, as recycling does 
today. Design for zero waste considers the use of materials in their present form, without 
losing their capacity to be re-used once they come to their end of life (Zaman, 2015).   

 
 

Figure 5. Garment Lifecycle Assessment" by Alice Payne, www.thinklifecycle.com  

The study of zero waste fashion design has become of particular interest to creative pattern 

cutters and fashion designers who wish to design and create garments with reduced or no 

waste. Zero waste fashion design, post 2013, has quite often resulted in garments with 

unusual style lines and often with very little consideration to fit and form. As a commercial 

design approach, zero waste fashion design has so far had little impact and remains a niche 

approach due to the complexities of fabric width, garment fitting and also size grading 

(Fletcher,2014). Research on zero waste pattern cutting has tended to focus on the flat 

pattern cutting approach. Generally, garments produced in this manner have little fit and 
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form and where this does exist, it appears in quite casual construction, un-tailored to the 

body. Researchers into zero waste fashion design, Rissanen and McQuillan (2015) in 

particular, focus on the flat pattern cutting ‘jigsaw’ approach, designing patterns within the 

whole width of the fabric. The designs produced have “repositioned seams, exaggerated 

lines and a changed aesthetic” (Fletcher,2014), with construction techniques that fall beyond 

traditional garment manufacture capability. There is no mention in this early research of the 

end-of-life stage of these ‘zero waste garments, questioning the Palmer theory of third 

generation ‘zero waste’ being described as third generation design for reuse (2001). It 

should be stated that as Rissanen suggests, “zero-waste fashion design is not ‘good’ in and of 

itself; it needs to be examined in a much broader context.” (2013). New sustainable ways of 

approaching design within the fashion industry needs not only to include the design and 

production elements, but also garment life cycle and end of life.   

 

Niinimaki (2013) discusses zero waste fashion as a sustainable design approach and its 

“capabilities and opportunities” for textile appreciation. Niinimaki uses both a theoretical 

and practice-based approach to zero waste fashion design to “demonstrate the potential” to 

change designers’ attitude to garment design and production. “Self- made and unique 

textiles increase the value of the material and multiply its meaning to the fashion designer” 

(2013), a process which is crucial to the development of sustainable practices within the 

fashion industry. This appreciation of materials is almost forgotten in contemporary fashion, 

and reserves itself to slow fashion, produced in the smaller fashion design studio. Self-made 

and/or unique textiles increase the value of the material and multiply its meaning to the 

fashion designer. Artist and Designer Issey Miyake places “importance on the development 

of materials” for his clothing (Koike, 2016), recreating traditional natural materials, such as 

linen, silk or cotton, or developing new materials from advanced technologies (2016). 

Miyake’s philosophy of A-POC, that “every piece of fabric begins with a single thread” 

allowing the designer to imagine the production of the material, and how much fabric needs 

to be produced, from the thread stage to the finished form, and how this can be achieved 

(2016).  

 

Research into zero waste fashion design is most commonly associated with the work of 

Rissanen (2011-2016) and McQuillan (2011-2016), both of whom have identified the link 

needed between pattern cutters and fashion designers to produce garments with zero 

waste. These studies, although groundbreaking and thought provoking, have not, as yet, 

established a way of producing garments for the mainstream fashion industry.  The 

emergence of fast fashion and the tragedy it has inflicted on human life and the 

environment, has resulted in a growing demand for more sustainable fashion-industry 

practices. One small part of this is a renewed interest from fashion designers and creative 

pattern cutters, in Zero Waste Fashion Design. Much of the previous research has been 

exploratory in nature, with fashion designers adopting approaches allowing them to produce 
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small niche collections. Further research is needed to enable mainstream industry to 

develop techniques for garment production with no waste.  

According to Rissanen the separation between the roles of designer and pattern cutter, 

particularly in the mass production market, is the main challenge to addressing the issue of 

waste. At present “80% of garment environmental impact lies in the design stage” (Redress, 

2018). To achieve a more holistic approach within the fashion industry, roles would need to 

move away from the traditional design to production process.  

  

There are two main areas of waste within the fashion industry that concerns us; 

 

1. Waste produced at the pre- consumer stage due to inefficiencies in pattern and 

garment width, including waste during the production of textiles in the form of 

fibres and inadequate quality of textiles.  

2. Waste produced at the post-consumer stage in the form of used garments and 

household textiles.  

 

Many researchers investigating zero waste pattern cutting have experimented with and 

utilised techniques such as draping with a piece of cloth or flat ‘jigsaw’ pattern cutting or 

a mixture of both.   Townsend (2013) conducts practice-led research into how creative 

pattern cutting can develop the design process of patterns with zero fabric waste. The 

research highlights the importance of collaboration with textile 

manufacturers/designers, to develop the required textiles which “enhance the cut and 

drape of the garment”. A theory reiterated by Niinimaki (2013) whose previous research 

on zero waste fashion design incorporates not only the pattern cutter and fashion 

designer, but also the textile and material designer to inform the whole process from 

beginning-to-end.  Townsend argues that “counting on one’s own experience of what 

looks right, what works together and just how far to push the fabric”, works in favour of 

applying rules and processes, habitually practiced (2013).  A limitation of this study is the 

style of garment used to create the toile - a loose-fitting draped garment lacking 

commercial aesthetic. A question that needs to be asked is how the introduction of close 

fit can be developed through zero waste pattern cutting.  

Carrico (2014) provides a discussion around previous research into zero waste fashion design 

and zero waste pattern cutting, by Holly McQuillan and Timo Rissanen, covering several 

ways of approaching the pattern making process. Carrico introduced a further experiment, 

using minimal seam and cut techniques, resulting in a simple garment form. The study 

provides a new and interesting development from a fashion design perspective, however 

further developments in the cutting processes would be useful to show how this technique 

could be used within the future fashion industry.  
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1.3 Circular Economy from a Design Perspective 

This study used  a designer – creative pattern cutter approach that considers garment 

lifecycle and environmental impact with some consideration of social impact, while 

producing a zero-waste collection of garments with the potential to become part of a 

circular design process. The circular economy principle sits on three essential criteria; 

designing out waste and pollution, keeping products and materials in use for as long as 

possible while still retaining their value and thirdly providing the opportunity to regenerate 

natural systems (MacArthur, 2014; MacArthur,2017). Products produced within a circular 

economy system are designed to eliminate any negative environmental impact as well as 

negative impact to human health through the use of hazardous substances in the production 

process, release of harmful gases from textile waste, and water pollution. The circular 

economy system requires products to be kept in the system for as long as possible, which 

requires the initial design process to take this into account through design for durability, 

design for reuse and design for disassembly to allow for more efficient recycling processes to 

come into play. Many researchers consider the circular economy to be a system which 

mirrors the role of nature and the need to keep the balance of the ecosystem by returning 

nutrients back to the soil. Looking at biological cycles with the circular economy system, 

problems occur when the materials used are a myriad of complex components which allows 

no room for extracting raw materials resulting in loss of value (MacArthur, 2014). . Supply 

chains which exist regionally and locally are the most attractive to a circular system, because 

of local supply of material production, product manufacture and use. Supply chain logistics 

can be organised with relatively low transport costs and without the import/export levies of 

crossing International borders. Opportunities for having some influence over retrieving 

products for further reuse, recycling and remanufacture become more possible (MacArthur, 

2014). Within a circular economy system, necessary criteria to take into account would be  

1. to introduce renewable bio-based materials, chemicals and energy sources.  

2. to increase end-of-use recycling and energy recovery 

3. to introduce sharing or pooling of resources, to make full use of assets       

throughout their useful life 

4. to increase lifecycle through reuse and repair and remanufacture models 

(Lacy et al, 2020) 

Until recently fashion designers have typically failed to consider end of use for the produce 

or material at the initial design stage. Fast fashion garments are made purely as a disposable 

item with no consideration for end of life. This planned obsolescence is a considerable 

challenge to cleaning up the impact of the fashion industry, highlighting the need for more 

circular design practices.  
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2.Method 

Taking inspiration from early traditions of attaching emotional value to cloth, the aim of this 

research was to look at effective ways of producing a series of garments each with a single 

piece of cloth employing a no-cut policy to allow fabric re-use as required. To aid 

deconstruction of the garments at the end-of-life stage, a water dissolvable polyvinyl alcohol 

thread (PVA) was used in the construction process. As the research centres around 

sustainability and a circular process, natural un-dyed, untreated wool was used, also 

cellulose fabrics created in a closed loop system, alongside zips and embellishing thread 

made from recycled polyethylene terephthalate (PET). Where necessary in the design 

process a nonwoven material was cut to shape which has since initiated further research 

into fully -fashioning such smaller pattern pieces to eliminate the possibility of producing 

waste. The nonwoven textile used was a sustainable hessian, with British wool applied in a 

nonwoven process and naturally dyed. The benefit of this approach was to help understand 

how zero-waste pattern design could be taken further to create a 100% zero waste approach 

and to determine the factors needed to be explored for future fashion production.  

 

An initial design sketch was made to refer to using a 2D-to-3D realisation process. Garments 

considered were a skirt, trousers, a jacket, and a coat. The whole width of the fabric was 

used and the length of fabric was estimated from the design sketch. The width of the fabric 

becomes a design feature and for the purpose of this experiment all fabric used was of the 

same width and had a selvedge which could easily be used within the design, adding to the 

aesthetic of the garment. This ‘garment’ was then developed further by draping on the 

female mannequin. The initial drape was developed in calico, a similar weight to the chosen 

final fabric.  This method of drape is a tried and testing method of creative pattern cutting 

and one which allows the freedom to design directly onto the body form. This process was 

chosen for its experimental qualities and freedom to develop innovative techniques and 

patterns. Designing on the stand also gave the opportunity to focus on design aesthetic and 

quality of fit to the body. 

 

The skirt was the most straight forward of the garments to drape from a single piece of cloth 

and a design which fit within the collection aesthetic was easily achieved. Some decisions 

were made during the process regarding the raw edge of the wool along the weft grain, 

where there was a possibility of light fraying. A bias trim was attached to prevent future 

fraying, however this in itself would create further problems with disassembly at the end-of-

life stage. It was questioned whether it was more important to prevent fraying for future 

redesign, or to leave the fabric raw for future disassembly. Further research to establish this 

is ongoing.  
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Figure 6. Photo of skirt made from a single piece of cloth, full width.  

The trousers were created from a width of cloth cut into 2 equal pieces down the warp 

grain. Although this created smaller pieces of cloth to work with for future designs, it did 

allow for the trousers to easily be created without further cutting. Pleats created the fit 

required around the waist and poppers and recycled zips were used for fastenings. The 

trousers had no crotch shaping and although this created no problems with the smaller 

ladies’ sizes (8-12 UK sizes), this would restrict movement and comfort for larger sizes. The 

introduction of a fully-fashioned piece for the crotch is considered for further research.  
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Figure 7.  Photo of trousers made from two half widths of cloth.  

The jacket shown in Figure 6, was created from a width of fabric, pleated into the waist to 
create a fit. The difficulty with this garment was one width of cloth being too small for the 
whole jacket and two widths of fabric being too much. The introduction of a collar and rever 
to the jacket was difficult to achieve without cutting the cloth. Further experiments are 
ongoing to create an outcome to fulfil the concept of creating a garment from single pieces 
of cloth with no cutting. For this early collection, the garment was completed with an 
additional garment created from a cellulose based fabric, in a whole width.  

 
The coat was made from a heavier weight version of the same cloth. This weight was too 

thick to create pleats and therefore darts were used to create shaping to the waist. The wool 

properties were such that these darts could then be moulded and shaped with steam to 

create a pleasing shape around the hips. The coat was eventually made from 3 widths of 

fabric, one for the sleeves and collar, one for the coat length from the waist and one width 

for the main body. On disassembly of the coat, the darts could be pressed out and the 

stitching did not mark the fabric in any way. As traditional with a fabric of this nature, a 

lining would be inserted; the research is again ongoing.  
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Figure. 8. Photo of coat made from full widths of heavier weight cloth.  

3.Conclusion  

A small range of garments were designed on the stand. The method is outlined in this article. 

The experimental processes described are the result of creating garments from a single piece 

of cloth with a no-cut policy to address textile waste from garment-making and 

consumption. This was complicated by attempting to create an element of fit within the 

garment which differs from current research in zero-waste fashion design. The purpose of 

this method was to allow for ease of deconstruction of the garment at its end of use, when 

the fabric could be used to make another garment. The design for disassembly allowed for 

the materials to be reused without future products losing value. The durability of the chosen 

fabric would keep the garment in useful life for as long as possible. The local production of 

the natural wool fabric as well as localised production of the garments would allow for 

greater possibilities for retrieving the garments for further reuse and/or repair. The trousers 

and skirts were easier to achieve from a single piece of full width cloth. The coat had to be 

made in three separate widths but still facilitated greater use of the fabrics on disassembly. 

There was very little fraying with this fabric, although this needs to be assessed as the 

garment is worn for longer periods.  
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The fabric for this design experiment was initially chosen for its quality and natural 

properties, but in the final creative design experiments, it proved to hold its drape, while still 

providing a structure to the garment. It was concluded at this stage that elements of fully-

fashioned pattern pieces would be beneficial to the fit and aesthetic of future designs. It was 

also discovered that the use of water dissolvable thread was relatively unreliable as, while 

strong enough to hold the garments together under normal conditions, it would not be 

suitable for general garment construction. Further research into this circular design process 

is ongoing.  
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Abstract | Nowadays resilience, beyond its relevance for economic studies, is becoming of 
fundamental importance in Design for sustainability, inclusion and social improvement. 
Around this term, the authors have developed and experimented a design strategy, tools 
and methods for sustainable and inclusive design researches and teaching, which are based 
on three concepts: Compatible, Aware and Equal. The approach is human centred with a mix 
of different applied methodologies that variates according to the context and the research 
purpose. Multidisciplinarity and Co-Design are constant, while tools like QFD have been 
redesigned and adapted to the new methodological requirements. In this paper, authors will 
discuss about their design strategy by analysing some experiences in various fields such as 
cultural heritage or Internet of Things for increasing awareness, sustainable lifestyle and 
intergenerational sociality. Three examples will be illustrated evaluating their result and 
impact on the society in terms of awareness, compatibility and equality. 
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1. Introduction 

According to Bauman (Bauman, 2012), the world is losing its solidity day after day. 

Organizations are becoming more versatile, life forms more fluid, projects more flexible, and 

choices are becoming less rigid and, if possible, reversible. This (almost) fluid world emerges 

from the previous (almost) solid world of the XX century. In fact, in the last century, 

industrial societies were more stable and solid. The productive and organizational society 

was more solid as well as the connections between people and communities.  

This solidity was mainly related to two reasons: the first reason was the poor-mobility of 

goods and people. In the XX century, people were economically “confined” to their land and 

their physical houses since traveling and moving were very expensive and only for very rich 

people. The second reason is linked to the limits of information transmission. 

Communications were slower for the language barriers and for the slower speed of the 

communication media. In addition, one layer of solidity was added by permanence over the 

time of social and cultural conventions. Such conventions in fact guaranteed a solid 

resistance to the mutation of local organizations. Nevertheless, the scenario of the world is 

different now. The global connectivity has gradually “melted” the solid structure of the old 

world. Consequently, the rigid social conventions have softened, the solid relationship 

between people has weakened and it has gradually established a world composed of light, 

variable, flexible and reversible organizations. This new world, colonized by a neoliberal 

economy and characterized by sudden changes, generates many problems such as lack of 

work for young people, social and economic inequalities and mass migration phenomena. 

This is also called “the fluid society” by Zygmunt Bauman. 

A phenomenon that has increased the sense of precarity that characterizes the liquid society 

of Bauman can be considered the climate change, whose consequences are becoming more 

and more perceivable in Italy as well as in the rest of the world. In November 2019, Venice’s 

inestimable cultural heritage suffered huge damages due to the extraordinary height of the 

tide. Millions of euros were estimated as necessary to repair structures and to cover the 

missing income of tourism. The situation was so severe that the major of Venice declared a 

state of emergency. Considering the extraordinary magnitude of the event, the main culprit 

was climate change. (Henley & Giuffrida, 2020). Between the 26th and 30th of October 

2018, several consecutive days of thunderstorms and very strong winds, called "Vaia storm" 

by meteorologists, caused considerable damage throughout the Triveneto area, affecting, 

alpine forests of the Dolomites.  

Heavy rains and specifically the intense sirocco wind, reached an exceptional speed of 200 

km per hour and felled 8.5 million cubic meters of timber. The figure was never recorded in 

Italy, on an area of 41 thousand hectares of land. Federforeste and Coldiretti have assumed 

that the total number of trees felled is 14 million. In the entire Triveneto area the estimated 

economic damage was 2.14 billion euros (Il Post, 2020). 
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But this is not just an Italian issue, it is a global problem. In December 2019, climate change 

was the main topic discussed during the UN Climate Change Conference. The conference 

was about the implementation guidelines of the Paris Agreement at COP 24 in Poland last 

year. The key objective of the conference was to complete several issues with respect to the 

full operationalization of the Paris Climate Change Agreement (UNFCCC, 2020). In this 

continuously changing context, Andrew Zolli and Ann Marie Healy (2012), propose the 

concept of Resilience as a key factor to overtake sudden, social and environmental 

alterations. 

From the Latin verb “re-salio” which means “bounce back” the terms resilience is widely 

used in several fields. Within the Material science, Resilience is the ability of a material to 

absorb a shock without breaking (Accademia Della Crusca, 2020).; In Psychology, Resilience 

is the ability of the person to react positively to traumatic events (Treccani, 2020), while, in 

Ecology, Resilience is the ability of an ecosystem to return to its initial state, after a 

disturbance has occurred. The term “Resilience” has become of common use even in 

economic disciplines. This is probably due to the increasing frequency with which economic 

destabilization happens. Especially in Italy, there are everyday cities ruined by economic 

dislocations or companies which are bankrupt due to globalization and ecological 

transformations. Changes that alter the native secular lifestyles of small and big 

communities. 

Resilience is becoming increasingly relevant in social awareness because it represents a 

viable reaction to today's constant mutations in this volatile global economy. Since it is 

clearly difficult to predict such sudden changes and consequently develop and provide 

instruments to strengthen societies defences, a strategy that could increase structural 

resilience of communities is required. Design disciplines are trying to participate in the 

definition of such a strategy through new approaches, focusing on methods that are not any 

more merely based on the humanization of technologic solutions. Since one of the main 

causes of the diminished resilience of society is its liquefaction, the reduction of stable 

connections, interactions and cooperation between individuals, families, groups, 

organizations and institutions, design disciplines are called to give answers in terms of 

projects able to redefine how services and institutions absorb unpredictable disturbances 

through participation, awareness, solidarity. 

Developing resilience means developing skills such as agility, cooperation, connectivity, and 

variety to prevent crises, stress conditions, and to implement adaptive strategies quickly and 

efficiently.  Our unit is operating in human-centred design research on topics regarding 

societal issues. We are developing and testing methodological tools and projects in the area 

of design for sustainability, inclusion and social improvement. Our strategy of intervention is 

based on three basic concepts: Compatible, Aware and Equal. Compatible: A design that 

considers the impact of its projects on people’s physical and mental health, trying to foster a 

lifestyle more compatible with human wellness. A design that aims to reduce the 

unsustainable impact of human behaviours on communities, society, environment and the 
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earth's ecosystem.  Aware: A design that aims to increase human awareness about the 

consequences of people’s daily choices on themselves, their society and the environment. A 

design that fosters connection, interaction and cooperation between individuals to increase 

their awareness and solidarity sense and belonging to communities and society. Equal: A 

design that aims to create equal opportunities for access to products, services, and systems 

for the benefit of the largest part of the population beyond physical, cultural, economic, 

social and any other kind of distinction. A design that aims to increase society’s resilience 

through the empowerment of citizens, providing them new tools and methods for 

cooperation and participation. 

In the following chapter we will expose three of our recent design research projects, 

different in terms of context, objectives and results but all united by a common strategy and 

methodology, based on the three concepts previously described. All the projects follow a 

mix of human centred methodological tools such as QFD, codesign, participative design that 

is adapted to every case study. 

2. The INCEPTION project 

Regarding accessibility to cultural heritage and, to the historic buildings – the discussion is 

often limited to architectural barriers. These constraints represent the traditional attitude of 

thinking about disability as a personal attribute which is characterized by a reduction of 

human physiological ability (for example a handicap that limits autonomy and mobility). 

However, cultural heritage is not only something physical and perceptible but sometimes it 

concerns also the intangible experience generated by history, art, and culture and associated 

with the built heritage. Moreover, although ability biases create effective solutions for 

individuals with similar abilities and circumstances, they exclude a much wider group of 

people. 

As the World Health Organization (2011) reported, it is necessary to consider disability as a 

complex phenomenon, which regards the interaction between people’s bodies and 

nowadays society features. In this term, it is possible to interrupt the idea of disability as a 

personal health condition and start to consider disability as a mismatched interaction 

between people and their own world (Holmes, 2018). From this perspective, these 

mismatches are more visible today due to technology complexity that produces exclusion to 

people who are not physically impaired. Therefore, the same mismatched interactions are 

presented to cultural heritage. As reported by the corresponding author (Mincolelli, 2012), 

the exclusion to the cultural heritage is produced not only by the building itself but mostly by 

lack of accessibility to its cultural information: the physical distance, the limited data 

accessibility, the communication tools inadequacy (due to technical and linguistic reasons) 

limit the experience of a common cultural heritage to a great part of the European citizens. 

Regarding nowadays technology, although many potential solutions are available to facilitate 

access to cultural information, there are several factors that limit digitalization and Cultural 
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heritage inclusiveness such as resource limitation, the lack of standards and big data 

management issues. 

The first research case was developed to tackle the aforementioned problems. Inception is a 

multidisciplinary research project coordinated by the Department of Architecture of the 

University of Ferrara and financed by the European program, Horizon 2020. Its purpose is to 

enable and promote inclusiveness and accessibility of the European cultural heritage 

through Information and Communication Technology (ICT), which can increase knowledge, 

enhancement, and dissemination of its cultural asset and value through the Web (Di Giulio, 

Maietti & Piaia, 2016). The project followed a Human-Centred approach and Co-Design was 

used to develop the platform in collaboration with the main stakeholders and users. They 

not only co-designed the platform, but they also actively participated throughout the entire 

design process. 

In particular, INCEPTION developed an open-standard Semantic Web platform for sharing 3D 

HBIM models (Building Information Models for Cultural Heritage) to be implemented in user-

friendly Augmented or Virtual Reality operable on different digital devices. This specific 

configuration can catalogue every cultural heritage artefact data (including also context 

data), which can be subsequently communicated to a wide audience. The aim of this 

configuration is to make cultural information freely accessible to all (Pauwels, Bod, Di 

Mascio, & De Meyer, 2013). 

 

Figure 1.  Representation of the beta version of the INCEPTION web platform, which is 
accessible on different digital devices. In particular, two 3D examples of HBIM models. 
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Considering these characteristics, the project can be firmly considered resilient under all of 

the three concepts described in this paper. INCEPTION is intangible and compatible due to 

its digital nature. Digital technology accelerates the migration from the physical property of 

a given product to the bits of a virtual experience or service (Anderson, 2009). The physical 

dematerialization makes INCEPTION accessible and on-demand to all, decentralizing at the 

same time its system through a ubiquitous communication generated by the Web (Kelly, 

2016). Furthermore, this process makes accessibility to cultural heritage easier and stronger. 

In fact, the 3D model properties can be elaborated and processed without running the risk of 

distorting the original configuration of the historic buildings. 

Digitalization makes INCEPTION also equal because the platform is designed to be accessible 

and open source to all. In fact, a versatile service adapts itself to the numerous people 

categories, from the expert necessities to the common citizen’s needs. Linguistic or cognitive 

barriers – in terms of perception, navigation or cognition of virtual information (Thatcher et 

al., 2006) – can be overtaken by the User-Centred Design approach because it allows finding 

inclusive solutions that accommodate those needs, capabilities, and ways of behaving 

(Norman, 2014). 

Finally, INCEPTION is also aware because is participative starting from its development. 

Digital media, indeed, are able to support people's cultural actions (Manovich, 2013), such as 

accessing and elaborating knowledge; sharing or remixing information; engaging in 

interactive cultural experiences to visualize digital contents. Regarding inception, those 

operations can be performed by people directly on the INCEPTION platform. The cultural 

heritage is available for all European citizens in an interoperable way, in which people can 

interact or work with the HBIM models in different levels of details: download or upload its 

files, gain or enrich the information of every 3D source, or simply explore it corresponding 

documentations. Moreover, since every digital model maintains all the technical and 

historical information of its corresponding building, INCEPTION acts as a huge digital archive 

for the safeguard, for the restoration, and the reconstruction of every built heritage. This 

including the last extreme case of the fire-damaged Notre Dame cathedral in Paris (Agency 

Research Executive, 2019). For this reason, all the interactions with the platform are capable 

to increase people’s personal knowledge about the European cultural identity on people 

(Maietti et al., 2017), stimulating them to be more participative and active in preserving it 

over the time. 

2. The HABITAT project 

Another project carried out by the research team was the project HABITAT (Home Assistance 

Basata sull’Internet of Things per l’Autonomia di Tutti): the project was financed within the 

POR FESR 2014-2020 program of the Emilia Romagna Region in Italy, which started in April 

2016 and ended in July 2018. The multidisciplinary team that developed the project was 

composed by the by the CIRI-ICT group (Centre for Industrial Research of the University of 
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Bologna which specializes in radio frequency systems) who was the leading partner in the 

research; CIRI-SDV (Life Sciences and Health Technologies of the University of Bologna who 

are experts for the technical validation of inertial sensors. 

 

Figure 2.  The Habitat project prototype and test with elderly users. 

The HABITAT project aims to develop and test a platform based on the Internet of Things for 

the realization of adaptive and supportive living environments. The members of the research 

team developing the part of the project related to Design Research decided to apply a design 

methodology that could ensure a high level of usability, accessibility, and inclusiveness 

(Mincolelli et al., 2019). The final choice was the application of the User-Centred Design 

approach, also known as UCD (International Organization for Standardization, 2010), the 

reason of that option was linked to the main objective of the project itself: the development 

and testing of a platform composed by smart objects with a TRL - Technology Readiness 

Level (Mai, 2017) of 5 (that means that the prototypes were expected to be tested in a 

natural environment and not in a laboratory; the starting point of the technologies used for 

the project was a TRL of 3rd grade, also known as proof of concept) and, at the same time, 

the integration between technological aspects and human factors. 

The chosen approach, which is characterized by a multi-level problem-solving process, 

allowed the research team to analyse and predict how the user would interact with the final 

products, and also to verify and validate the research contents and the design development 

(Mincolelli, 2008). Given the specificity and the peculiarities of the different users involved in 
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the project, it was important to set up a research methodology that would allow the 

optimization of the characteristics of the domestic ecosystem by developing an open, 

flexible and customizable platform that could change its behaviour according to the needs of 

the individual person (Mincolelli, Marchi & Imbesi, 2017). 

The HABITAT project consisted in designing, prototyping and testing a home ecosystem 

composed of objects with natural interfaces but equipped with sensors governed by Artificial 

Intelligence,  able to improve the user’s self-sufficiency and capable of facilitating an active 

ageing for older people, without forcing them to face the difficulties related to the learning 

of new interfaces and communication systems using the Internet of Things. Those daily 

objects were supposed to ensure a high level of usability, ergonomics, and inclusion through 

the creation of customized profiles based on the analysis of the needs of each individual 

person (Imbesi & Mincolelli, 2020). The system also allowed to catch, elaborate and monitor 

a series of data for the analysis of the quality of ageing, in the short, medium and long term. 

The HABITAT project can be defined as “compatible” because it tries to analyse how daily 

activities of the users can be modified, in order to consent healthy ageing for them that can 

directly and indirectly positively impact to other people and to the whole society. It was 

“aware” because it allowed primary users, secondary users and stakeholders to understand 

how the elderly’s quality of life can have significant consequences on the community and on 

the environment. Lastly, it was “equal” for its inclusivity that aims to give the same 

opportunities and the same level of usability and accessibility for products, services, and 

systems to the largest number of users, including the ones belonging to niche categories 

needing special requirements. 

3. The PLEINAIR project 

The team is carrying out another research regarding the PLEINAIR project. The project 

started in July 2019, will last 2 years and is funded under the action 1.2.2 POR FESR 2014-

2020 of the Emilia Romagna Region. One of the problems (Ministero della Salute, 2017) the 

world population is facing is the sedentary lifestyle; this aspect has negative and concrete 

consequences on multigenerational users: from children to the elderly. At the international 

level, it is estimated that one adult in four (aged between 18 and 69) and three out of four 

teenagers (aged between 11 and 17) do not do any type of physical activity or exercise, as 

recommended by the WHO. In Europe, according to the WHO, the sedentary lifestyle causes 

every year one million deaths (about 10% of the total).  

The project team has identified one of the possible solutions to reverse this constant and 

dangerous drift: sharing and realizing better lifestyles to improve people’s quality of life, 

social and recreational activities for greater physical activity. These are the reasons why the 

INCEPTION project has been developed: Free and Inclusive Parks in Networks for 

Recreational and Physical Intergenerational Activity. 
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Figure 3.   System general layout of the PLEINAIR project 

Usually one of the weaknesses of the existing playgrounds is the one of being very sectorial; 

Such playgrounds meet only the needs of specific users.  There are beautiful playgrounds for 

children, modern skate parks for teenagers or life paths for the elderly but, it is difficult to 

see a park that simultaneously targets multi-generational users. Parks where the child can 

play, collaborate and deal with different users, such as the elderly and adults. Even if in 

different contexts, there are already best practices (International Child Development 

Initiatives, 2012) that prove how sharing heterogeneous activities by different users can 

widely benefit all the users involved. 

PLEINAIR is made up of a highly specialized scientific-industrial research team: the partners 

TekneHub and A.I.A.S.have cultural and methodological skills aimed at the Human-Centered 

Design approaches. DataRiver, CIRI SDV and Future Technology Lab have proven 

competencies in the sector of IoT/IoMT, sensors, as well as data management, Machine 
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Learning/Artificial Intelligence. The industrial partners – that are important for their skills in 

terms of industrial and experimental operation – are Ergotek s.r.l. (wooden seats and 

furniture), Sarba s.p.a (playground equipment and urban furniture), mHealth Technologies 

S.r.l (healthcare furniture sector). The main goal is to create playgrounds and inclusive 

contexts in order to carry out outdoor socio-recreational activities. A context that can adapt 

to the needs and necessities of each person, personalizing the interface with targeted 

motivational strategies.  To achieve this objective, the team plans to develop and create the 

Outdoor Smart Objects (OSOs): auxiliary objects or ludic tools equipped with actuators and 

sensors that detect important parameters for a correct and healthy lifestyle. The network of 

possible solutions is wide and open, as the adaptation through the auxiliary objects will 

occur thanks to the development of distributed artificial intelligence within the OSOs. 

The project is ongoing and follows design research approaches and methodologies aimed at 

satisfying people's needs. Users (understood in the broadest sense) have been and will be 

constantly and frequently involved in the research. During participatory working days, tools 

such as the co-design will be applied in order to plan and design together with the users. 

Therefore, the project is permeated by the concept of resilience.  

PLEINAIR is definitely a Compatible and Equal research project: the signals that gave birth to 

and think about the project are closely linked to concepts concerning people's health and 

lifestyle; improving the – physical, social and inclusive – the quality of the surrounding 

environment in order to raise people's quality of life. The objective of PLEINAIR is the 

development of OSOs that allow creating inclusive contexts in which people of different 

ages, skills, cultures, sensitivity, and abilities can carry out recreational-social activities 

together, without physical, cognitive or social barriers. 

The research is certainly Aware: one of the strengths of the constant and systematic use of 

Human-Centred Design methodologies (such as the co-design) is to trigger an emotional 

bond with people from the first phases of the research; thanks to this "trigger" it is credible 

to be able to make people more aware of both their needs and the shortcomings (or not) of 

the surrounding environment. One of the most significant problems we are experiencing, 

especially within Public Administrations, is the one regarding the management and 

maintenance of the park. Being able to design a context together with the people belonging 

to the neighbourhood community where the park is located, can create inclusive and 

virtuous dynamics for its good maintenance. Involving people and making them active actors 

within the strategic choices for the realization of a park, crucially increases their 

responsibility on the context conceived all together. 

4. Conclusion 

Within the context of climate change and fluid society, the impact of our approach in design 

research is aiming to improve every day’s life quality in terms of awareness, compatibility, 

and equity. To clarify the connection between the projects INCEPTION, HABITAT, PLEINAIR 
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and the resilience in terms of equity, awareness, and compatibility the Table 1 has been 

done. 

Table 1.   Conclusive Table with relationships between projects presented and the concepts of 
equity, awareness and Compatibility. 

 INCEPTION HABITAT PLEINAIR 

Equity Accessible to all, 
remove linguistic 
barriers by means of 
HCD. 

Does not leave behind 
fragile categories but 
encourage social and 
inter-generational 
inclusion 

The project aims to 
create recreational-
social activities 
together, without 
physical, cognitive or 
social barriers. 

Awareness Promotes awareness 
of the territorial 
identity 

Promote awareness 
of elderly’s life quality 
and the impact on the 
society among 
primary, secondary 
users and 
stakeholders. 

Human-Centred 
Design methodologies 
(such as the co-
design) trigger an 
emotional bond with 
people and 
stakeholders involved. 

Compatibility Digital and intangible Promote healthy 
ageing for a positive 
impact on society 

Improve the quality of 
the surrounding 
environment 

 

Projects such as INCEPTION, HABITAT, PLEINAIR are intended to foster a resilient culture that 

helps to preserve the territories’ integrity and society’s sustainability and empower citizens 

through their communities and pass this empowerment on to future generations. Each 

project enhances a resilient culture on a different level: HABITAT  promotes a resilient, 

inclusive society that does not leave behind fragile categories such as the elderly, but rather 

encourages them to be active and autonomous within their limits and taking advantage of a 

dignified and sustainable help provided by the society they belong to. PLEINAIR is instead 

focused not only on fostering a healthy and active lifestyle of individuals, but also on 

encouraging dialogue and closeness between different generational groups, increasing 

connections and interactions between citizens of different ages. Finally, INCEPTION not only 

represents a participatory strategic tool to create a crowd-based backup of data useful in an 

emergency (as in the case of the fire of Notre Dame in Paris) but it also promotes awareness 

and understanding of the territorial identity.  

Dive deep into the design research and into the human-centred design, the resilient 

approach is not only useful to improve everyday life but also to promote a sustainable 

progress of the society. Promoting equity, awareness, and compatibility not only can 

contribute to grant a sustainable development of human society through the design of 

products, services and institutions, but also by encouraging individuals to consider and adopt 
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behaviours that empower their community. Design research for promoting resilient culture 

can represent an alternative perspective, a counterbalance to the diffusive consumeristic 

and individualistic mindset that can be considered the greatest danger for an equitable and 

united society. 
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Abstract |In this paper we research the role of the designer in the framework of a circular 
economy. We explore what methods, attitudes and strategies designers deploy to facilitate 
the transition from a linear towards a circular economy in and around the city of Genk, 
Belgium. First we elaborate on the context of Genk. We continue by questioning our role as 
designers in this context by elaborating on the Circle Sector project. An archive, lab and studio 
that maps, experiments and prototypes with locally available materials. We will explain our 
method of mapping, experimenting and prototyping with these materials. We conclude our 
research by highlighting our role in the framework of a circular economy. 
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1. Introduction 

The city of Genk as a laboratory for circular economy 

Circle Sector started as a project in 2018 to research the role of designers in the framework of 

a circular economy. Our research and design work is situated in the city of Genk, Belgium. 

Genk is a former coal mining region that, after the closure of the coal mines in the 80s, is 

focused on industrial manufacturing often linked to the car industry. However since the 

closing of Ford Genk in 2014 the city of Genk, its residents and local companies are trying to 

reimagine their role in a post-industrial city. Many of Genks’s residents have skills in the 

manufacturing industry but are left without an employer as most industrial manufacturing has 

moved away. The policy makers of Genk look towards design and innovation to generate new 

opportunities for industrial activities and local employment. One of the potential paths to 

explore deals with activities within a circular economy. In 2015 the city of Genk published a 

paper titled; “Genk as a laboratory for circular economy” (2015). One of the triggers for setting 

up the Circle Sector lab, archive and studio at our design and research campus located in the 

city of Genk. 

Circular economy: Challenges and opportunities for design 

Circular economy holds a vision of a future where material flows mimic biological cycles. To 

turn this vision into a reality the linear system of taking, making and disposing resources needs 

to be transformed into a circular one (Macarthur, 2013). Hawken (1999) highlights the 

potential designers have to impact the system since up to 90% of the environmental impact 

of products is determined during the design stage. Which stresses that designers have an 

important role to play in the transition from a linear towards a circular economy. Preston 

(2012) argues product designers can play a key role in the transition from linear to circular if 

they embrace circular design strategies such as reuse, repair, remanufacturing and recycling. 

These strategies have been popularized by Braungart and Mcdonough (2002) as Cradle-to-

Cradle design. Cradle-to-Cradle focusses on overcoming the technological barriers to facilitate 

the transition towards a circular economy. They have resulted in many technological 

innovations that follow the principles of circularity. But the linear system of taking, making 

and disposing continues to produce a lot of waste. Although the technical focus is fundamental 

to make the circular economy a reality they are not the only barriers to overcome. Kirchherr 

(2018) reports that cultural barriers such as changing company culture and consumer 

awareness, have the largest impact in slowing down the transition from linear to circular. 

A fundamental reorientation of the business models on which the linear economy is based 

need to be transformed to facilitate a transition towards a circular economy. This creates 

uncertainty about the future and results in resistance to change in industry and policy. The 

linear economy not only represents a system it also represents a culture where citizens 

embrace the role of passive consumers, companies make and sell products without taking 

their environmental impact into account, policymakers support the linear system rather than 

questioning it and designers often create more troubles than solving them. Rittel (1977) 
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described this complexity as a ‘wicked’ design problem that involves social, economic, 

political, cultural and environmental challenges. If designers want to facilitate the transition 

from linear to circular they need appropriate strategies that go beyond technological problem 

solving. 

Dan Hill (2012) describes social, economic, political, cultural and environmental barriers as the 

dark matter of design. The culture context, business model or vision of the future in which 

products, services or systems are designed. Similar to dark matter the culture of an 

organization or vision is hard to perceive, yet it shapes the physical properties of the designs 

it produces. Imagine a car, it is clearly defined by its material properties. However the vision 

of the car company on the future of mobility, its business model, the relationships with its 

customers, ... are part of the dark matter that shapes the car. Hill (2012) argues that dealing 

with the dark matter of design requires a strategic design approach. One that encompasses 

both the questions and the solutions of design problems which challenges the problem solving 

role designers play. 

2. From Problem solvers to trouble makers 

What role can designers play in facilitating a transition from a linear towards a circular 

economy? 

Designers often take on the role of problem solver who proposes solutions in the form of 

drawings and prototypes for a given problem framed by a client (Cross, 2000). Yet, designed 

solutions like single used packaging can cause more troubles than they solve. They help a client 

deliver and sell its product to a consumer. The designers of the packaging can consider 

circularity by choosing mono materials that can easily be recycled. Problem solved from the 

perspective of the client. But these single use packages also create new problems. In theory 

recyclable packaging can circulate in many loops. In practice they end up in water streams, 

break down into microplastics and cause harm to the global ecosystem. Although the 

intentions of the designer and client might be good by proposing a recyclable packaging 

material, their design decision still can cause harm in unforeseen ways. 

Tony Fry (1999) argues that good intentions are not enough, designers need to learn how to 

operate in an increasingly complex society by exploring the future consequences of design 

decisions. We encounter this critical attitude in speculative design. Where possible futures are 

explored through design. Speculative designers like Dunne and Raby (2007) start with posing 

questions; what future is possible, plausible, probable or preferable? The speculative strategy 

also considers things in its larger context, the cultural environment in which product, services 

or systems are used. Speculative design borrows strategies from ‘future studies’ but combines 

it with the tactile nature of design. Victor Margolin (2007, p.4) points out that designers have 

the unique ability to make future situations tangible. By designing prototypes that enable the 

“staging” of future use situations in a physical space. Ilstedt and Wangel (2013) argue that 

prototyping enables to reveal the dilemmas and opportunities in a design space. 
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To facilitate the transition from a linear towards a circular economy designers need to learn 

to address the dark matter of design. Shaping the cultural context in which products, services 

and systems are used. This requires a critical attitude where design is used to generate a 

dialogue about what circular future is possible, probable and preferable. John Thackara (2005) 

argues that facilitating a transition requires an on-going and collaborative effort of people 

with various backgrounds. Creating an environment where stakeholders with different 

backgrounds and expertise can collaborate is the ambition of the Circle Sector project. The 

goal is to make circular futures tangible in order to explore and evaluate their potential. 

3. Circle Sector approach 

The scale of the linear economy poses a challenge for creating a collaborative environment. 

The linear economy is spread out across the world which creates a lot of physical but also 

cultural distance between the people who design, produce and use products. The physical 

distance impacts the environmental footprint of the product. The cultural distance makes it 

very complex to facilitate a constructive dialogue between the people who design, make and 

use things. 

In contrast to the globalized linear model, Circle Sector is organized on a regional scale to 

establish an ecosystem of designers, producers, policy makers and citizens. The goal is to draw 

together new relationships between these actors and set-up decentralized production chains 

with a minimal environmental impact.  

Our approach to achieve this goal is threefold; mapping, prototyping and testing. We start by 

mapping locally available resources. Materials and expertise that can be found in and around 

the city of Genk. We organise labs that are integrated into the curriculum of the productdesign 

department of campus C-mine in Genk. In the labs the design researchers and students 

experiment with local available resources. In the Circle Sector studio, we transform our design 

experiments into prototypes of circular products, services and systems. The prototypes act as 

props that represent a possible future of a circular economy. They can be used to experience 

and evaluate the potential impact of the circular economy. Mapping, experimenting and 

prototyping is an iterative process that involves local companies, policy makers, experts, 

citizens around the campus C-mine of the LUCA School Of Arts in Genk. 

3.1 Mapping 

Our process starts with mapping materials that can be found in and around the city of Genk. 

Like a chef who challenges himself to only work with local ingredients we start by looking for 

locally available resources that we can use for designing circular products, services or systems. 

The mapping process follows a bottom up and qualitative approach. By visiting local 

industries, interviewing the employees and translating that documentation into a narrative 

we aim to tell stories about opportunities and challenges of available resources. 

3215   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE



Circle Sector: exploring the role of designers in a circular economy 

One of our mapping exercises focused on a plastic recycling system within the region. Single 

use packaging is sorted by citizens, collected by waste management services and processed 

by a local recycling firm. The plastic waste is a mix of various plastics that are transformed into 

a granulate. The granulate is melted to make public furniture like picnic benches. It is 

promoted as an example of circular economy. However, the recycling process also has its 

limitations. When different types of plastics are mixed, the quality of the material 

downgrades. The colour palette of the recycled granulate is limited to different shades of grey. 

The volume of single use plastics is growing exponentially resulting in an overstock of recycled 

plastic granulate. Should we design more solutions using the recycled plastics or question the 

way we use and perceive them? Plastic as a material is quite sustainable; it lasts for several 

hundred years and can be remelted to make new products. But we use it in an unsustainable 

way for single purpose products like packaging. The relationship between material properties 

and how we use them needs to be considered when designing new systems for circular 

economy. These insights provided the base for the CS Lab ‘plastic systems’. Where our design 

students explored alternatives to recycling plastics. 

A challenge in drawing together new relationships on a regional scale is creating an inspiring 

storyline that includes the perspective of the participating partners. We are still learning 

appropriate storytelling strategies from journalists, photographers and video makers. But we 

see this a crucial skill to make new connections between industry, policy and citizens. Stories 

can be documented and shared. Important qualities in generating a collaborative culture 

around circular economy.  

Figure 1.  Recycled plastic benches by Eco-Oh! 
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3.2 Experimenting 

The next step in the Circle Sector proces is experimenting with materials from the Circle Sector 

archive to unlock their potential. To do this, we organise labs together with industry around 

specific topics like colour, plastic, algae, .... In each lab we try to involve expertise from 

industry, science and policy. Together with the parters a state of the art design challenge is 

formulated. 

Recently we organised the Circle Sector Colour Lab where we experimented with coloring 

processes based on agriculture waste streams. The agricultural region around (City name) is 

focused on fruit production. About 20% of the apples and pears are labeled unfit for 

consumption. During the lab we extracted pigments from the fruit and used them to dye 

natural textiles. The experiments we conducted propose an alternative to the chemical 

colouring processes of the textile industry. The experiments provide an opportunity to open 

up a dialogue about colour processes in the textile industry. We facilitated the dialogue by 

organising an exhibition around the colour lab topic. This also provides the students that 

participated in the lab a platform to share their experiments. One of the issues raised is the 

stability of the colour. The biological colouring processes can’t ‘fix’ colours, so they degrade 

when they are used and washed. This is seen as a problem form industrial textile production. 

Based on the results of the Colour lab we argue that degrading of colour over time could also 

be seen as a quality.  

The Circle Sector labs aims to highlight the possibilities of locally available resources. By 

presenting them in a different context to the public, industry and policy it creates new 

opportunities for collaboration. 

Figure 2.  T-shirt made from bio cotton dyed with pigments made from food waste. Design by 
Karel Op t Eynde, picture by Anke Van Asbroeck. 
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3.3 Prototyping 

The experiments created in the lab create opportunities for setting up new pilot projects. 

Custom Territory is such a project that originated in the Circle sector Lab. It is an ongoing 

research project focused on reimagining fixed roles within the sneaker industry; designers, 

producers and consumers. With the support of a design researcher and art director the 

project evolved into a research and design project in collaboration with a local shoe 

production company Ambiorix and fashion incubator MOOI. 

Custom Territory is a collective of shoemakers, designers and wearers that aims to 

decentralize the global sneaker industry into local territories where boundaries between 

designing, making and wearing can blur. In collaboration with local actors CUSTOM 

TERRITORY transforms locally available resources into custom creations to generate a 

contextual design language. Each territory represents a different city and develops into its 

own aesthetic. Through this process Custom Territory draws Retake-Remake-Reuse patterns 

that reconnects materials, expertise and infrastructure. 

Custom Territory proposes a decentralized production model for the shoe industry that is 

focused on repairing resources rather than then turning them into waste. It aims to be the 

first step in facilitating a transition from a linear towards a circular sneaker industry by 

showing how it could work. 

Figure 3.   Custom Territory prototype made from local available resources. Picture by 
Laurens Thys. 
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4. Discussion 

We framed our research in the following question; What role can designers play in 

facilitating a transition from a linear towards a circular economy? We differentiate ourselves 

from the problem solving perspective (Cross, 2000) by embracing a critical attitude (Dunne & 

Raby, 2007). We argue that our added value is that we can make circular futures tangible 

(Margolin, 2007) in order to assess together with local stakeholders if they are possible, 

plausible, probable or preferable. 

Adopting a critical attitude by posing questions rather than proposing solutions 

The mapping exercises helped to make available resources visible, connect them and 

understand the system of which they are a part. They also made it possible to explore the 

challenges and opportunities of using local resources in a specific area. Our mapping 

exercise of the plastic recycling industry revealed several challenges; such as the limitations 

of the recycling industry. The mapping strategy requires a critical attitude, like an 

investigative journalist who researches the complexity of a specific issue. Storytelling is 

important to share the story of a specific issue. 

Drawing together new relationships between industry, policy and citizens 

By experimenting with locally available resources and documenting experiments the 

potential of a local circular economy can be made tangible. In the CS Colour Lab where we 

extracted colour pigments from fruit waste and applied them to textiles it brought together 

an agricultural sector with the textile industry. The experiments developed by our design 

students made that connection tangible. Although they are by no means ready for industrial 

production they do open up a new conversation between partners that never talk to one 

another. These results were also exhibited to spark a dialogue with the public about the 

potential of biologic colouring processes. Drawing together relationships requires designers 

to zoom in and out between a system perspective and hands on experimentation. 

Making possible futures tangible to explore their potential 

We argued that making the vision of a circular economy tangible is crucial to facilitate the 

transition towards it. We applied this in our Custom Territory project. In this project we 

developed a workshop format which provided participants a temporary stage where 

participants can explore and practice their role in a circular system. Custom Territory has 

been shown at several cultural institutions and events. It helped to open a dialogue with 

several actors about the potential of a distributed production system for the shoe industry. 

However the true challenge of this and other projects is to move beyond the prototype and 

integrate it within the industry. The prototype is the first step. We now have to develop new 

strategies to test the Custom Territory ideas in an industrial and commercial context. 
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Future Challenge: how to make the Circle Sector project sustainable? 

Circle Sector started as a project in 2018, it is too soon to evaluate if it contributed to a 

cultural change in the city of Genk. Our biggest accomplishment so far is the integration of 

the Circle Sector in the culture of our own organization. Circle Sector is now part of our 

design curriculum and research agenda. Circle Sector creates a context where design 

students can explore their role in a circular economy together with local partners. To ensure 

the continuation of the Circle Sector project we have to overcome several challenges. We 

have to look for funding from both industry and policy, Without losing our critical position 

between industry, policy and society. This will require other strategies that help to integrate 

the principles of the circular economy in the culture of an organization, a political agenda or 

business model of a company. 

5. Conclusion 

Besides overcoming technical barriers, a transition from a linear towards circular economy 
requires a cultural shift in the role designers, policy makers, citizens and industry leaders play. 
If designers want to facilitate this transition they need appropriate design strategies that move 
beyond the problem solving perspective. In the context of the Circle Sector project we 
explored mapping, experimentation and prototyping strategies. We suggest that designers; 
adopt a critical attitude by posing questions rather than proposing solutions, learn how to 
draw together new relationships between industry, policy and citizens and develop skills to 
make possible futures tangible with the goal of exploring their potential together with local 
actors. These strategies help to discuss and experience the potential of a circular economy. 
Strategies for embedding the principles of a circular economy in the culture of an organization, 
a political agenda or business model of a company still need to be explored. 
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Abstract | In the global economic context, cooperative enterprises have a considerable 
impact, with approximately one billion people worldwide estimated to be members of 
cooperatives (ICA e International Cooperative Alliance, 2015). In the historical evolution of the 
cooperative enterprise, they were born progressively, different typologies according to the 
most emerging collective problems (Depedri & Turri, 2015). However, the profound changes 
in the socio-economic context have expanded the emerging social needs, resulting in greater 
complexity that has challenged the established resilience of cooperatives. This complexity has 
led to the creation of a study based on the approach of Systemic Design (SD). Thanks to the 
primary tool of SD, the Holistic Diagnosis (HD), is possible to determine the current scenario 
and its complexity. The first phase of analysis of the context of reference is viewed from 
multiple points of view, such as economy, society, demography, and culture to identify 
strengths. With this background, the aim of this study is to define the first basis to design a 
new organizational model for social cooperatives, in the Italian context, to face the actual fluid 
situation. Specifically, the study highlights the cooperatives hidden potentialities to improve 
the structure of the organization and provide effective answers within the economic context. 
The HD is the first step to develop new organizational model for cooperative enterprises to be 
replicated on similar business models. To reach this goal a literature review is settle to 
highlight the actual gaps and a case study is analyzed in depth in order to obtain original data 
and validate the first hypothesis. 

KEYWORDS | SOCIAL COOPERATIVES, HOLISTIC ANALYSIS, ALTERNATIVE APPROACHES, 

SYSTEMIC DESIGN 
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Introduction  

In Europe, the term social enterprise refers to those enterprises defined as organisations 

whose mission is to produce goods and services to meet the needs of local communities, 

social groups and people, sometimes in fragile conditions. In every European region, these 

enterprises have different definitions and frameworks, some studies have investigated the 

birth and development of this type of enterprise (Borzaga & Santuari, 1999; Barr, 1992). 

However, the main reasons behind the birth of social enterprises can be identified in: 

● market crises due to the lack of homogeneity of information between producers 

and consumers; social enterprises offer an alternative to government-led 

interventions by creating a more socially embedded, equitable economy (Ridley-

Duff & Bull, 2015). 

● inability of the welfare state to meet the needs of public services; social enterprises 

sell or offer social services, programs, and/or products to fulfil human needs, by 

addressing the social problems that humans face (Rasheda, 2019). 

● Individuals and/or groups of people who take actions to meet their ethical, 

ideological or religious aims (Hansmann, 1980; Weisbrod ,1975; Costa,2012). 
The distinction between social enterprise and social cooperative has been the subject of 

different studies (Defourny, Nyssens & Brolis 2018; Linzalone, 2013; Chell, Nicolopoulou & 

Karataş-Özkan, 2010). The International Cooperative Alliance (ICA), whose task is to promote 

and strengthen autonomous cooperatives around the world, has come up against the 

difficulty of defining uniquely the form of the cooperative so as to reconcile all experiences 

on a global level (Vella, 2010).The first univocal definition was profiled at the 1996 

Manchester Congress with the following description: "an autonomous association of people 

who come together voluntarily to meet their economic, social and cultural needs and 

aspirations through the creation of a jointly owned, democratically controlled enterprise". At 

the legislative level, cooperatives have been officially recognized in the European Union by 

Article 48 of the Trattato di Roma, which defined them as a specific type of "company". 

From this moment on, each member state has designed regulatory frameworks to protect 

the interests of members and third parties.  

Among all the member states, Italy was the first to create ad hoc legislation to regulate this 

type of enterprise (Kerlin, 2006). With the law n.381/1991 art.7, the Italian normative 

defined social cooperatives as non-profit entities subject to an advantageous tax regime with 

the aim of "pursuing the general interest of the community to the human promotion and 

social integration of citizens". More in detail, Law 381/1991 distinguishes three types of 

social cooperatives: 1) Type A social cooperatives dealing with the management of social and 

health services, education, and cultural activities; 2) type B social cooperatives, which have 

the objective of introducing "disadvantaged individuals" into the world of work (at least the 

30% of the cooperative's workers); 3) Type C social cooperatives represent a category made 

up of consortia of social cooperatives. The consortia may have different characteristics, of 

mutuality, territorial, cross-sector and experimentation for activities in new cooperative 

sectors (Borzaga, 1996; Borzaga & Janes, 2011). 
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In general, in Italy social cooperatives, even if they are not the predominant form of 

enterprise, still play an important role within the national economic context. According to 

the Euricse (European Research Institute on Cooperatives and Social Enterprises) report 

which examines both sectoral differences and the economic situation in national context, 

the number of social cooperatives in Italy is about 14,000 Although the Euricse survey is 

among the most accurate, it remains difficult to make a clear distinction between type A and 

type B cooperatives. However, to date, the Italian National Institute of Statistics (ISTAT) 

remains the main source for making historical comparisons between data, to frame with 

growth percentages, the phenomenon of social cooperatives in Italy, for example, referring 

to ISTAT data we know that in 2015 working cooperatives and social cooperatives had 

generate the most value added of whole cooperative sector equal to 73%. The strong growth 

of social cooperatives is partly due to legal regulation and partly to the growing demand for 

welfare services both from the community and from the individual founders of social 

enterprises (Galera & Borzaga, 2009). In this regard, to correctly frame the flowering of 

these enterprises it is important to underline how towards the end of the twentieth century 

in Italy there was a crisis of the welfare state that had become inefficient and state centred. 

In this period of economic and social crisis, cooperative enterprises began to flourish. Thanks 

to their social mission, cooperatives became the answer to market and government failures, 

which were mainly due to budget cuts that led to an increase in unemployment with a 

subsequent growing economic disparity and an increase in people at risk of poverty and 

social exclusion (Riva & Garavaglia, 2016). In this context, the strength of cooperatives lies in 

their ability to promote an alternative model of growth and development to that commonly 

adopted by for-profit companies. The alternative model translates into the creation of 

opportunities for economic and social inclusion and the ability to adapt political decisions to 

the interests and values of stakeholders (Linzalone & Lerro, 2014; Kerlin 2006). Moreover, 

there is a large part of the literature that has highlighted the factors related to the resilience 

of social cooperatives (Cecop-Cicopa Europe, 2010; Euricse, 2015; Depedri, 2010). The 

human capital, among other factors, is a key element for the success of social enterprises. 

Indeed, much research has shown that workers in social cooperatives show greater 

commitment and loyalty. These elements translate into lower turnover but an high 

organizational effectiveness and productivity (Carpita & Golia S., 2012; Becchetti, Castriota  

& Tortia , 2013). In recent years, in order to withstand competition in the market with other 

types of companies, there has been increasing diversification within social cooperatives, 

which contributes to the development of multidisciplinary in terms of both professionalism 

and services offered (Euricse, 2015). On one hand, this multidisciplinary has contributed to 

increasing the resilience of cooperatives in the economic context, making them capable of 

facing and resisting the current economic crisis; on the other hand, a more varied 

composition, and a continuous drive for innovation in the organization flows allow a better 

adaptation to the social changes underway. Moreover, the merging capacity, the 

strengthening and renewal of the supply chains have contributed to increase productivity 

and competitiveness in this sector. In agreement with Shaw E. and Carter S. (2007) we can 

state that social cooperatives have been identified as an innovative model to address 
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emerging socio-economic needs. However, despite the positive aspects, some research and 

studies also explain the difficulties that social cooperatives have had to face in the process of 

affirmation (Linzalone & Lerro, 2014; Thomas, 2004). Nevertheless, type B social 

cooperatives enjoy an advantageous tax regime, the outsourcing of public social services 

from social enterprises and the reduction of their budget are threatening the prosperity of 

cooperatives. Some studies have identified as major problems perceived by cooperatives: (i) 

the difficulty of opening to the market and becoming more independent from the public 

sector; (ii) the decrease in public procurement contracts by public authorities contributes to 

increased competition on cost-effectiveness by forcing cooperatives out of the market; (iii) 

the difficulty of obtaining financing and late payments by clients (Euricse, 2014; Riva & 

Garavaglia , 2016). Although in the past, social cooperatives have been fully able to respond 

to social needs, in the current context characterized by a strong complexity and also by a 

progressive reduction of resources, they are increasingly called upon to respond to new and 

particular needs (Linzalone & Lerro A., 2014; Depedri & Turri, 2015). 

In this framework, the present paper aims to study the current situation of Italian 

cooperatives not only in terms of growth and in terms of development, as already discussed 

in the literature through statistical, qualitative and quantitative studies. Rather, we want to 

investigate in deeper the internal organization and the problems related to the management 

of human and material resources. To this purpose, we will use the Systemic Design (SD) 

approach, an alternative business and design model able to provide interconnected 

solutions to the typical complexity of current situations, without neglecting social, 

environmental, and economic contexts. The analysis is strengthened from a real case study, 

a cooperative in Northern Italy, in order to work with primary and original data, like the 

historical evolution, the sectors of activity, the internal structure and the organizational 

flows of the work, and so on. The first step in the SD methodology is the Holistic Diagnosis 

(HD) to map the current scenario in all its complexity. Since the HD requires a deep level of 

detail, we decided to start with a single case study to use it as a reference to develop the 

analysis of other comparative case studies in the future, especially outside of Italy in order to 

have a more European scenario. The result that the study wants to achieve is to understand 

what are the critical issues in the current organizational model of the social cooperative, 

with respect to the new needs of the economic and social context. Once the criticalities of 

the current model and the needs of the reference context have been identified, we will 

proceed with the SD methodology in order to design a new model of social enterprise 

organization that can be replicated also on other similar realities. A fundamental aspect is 

also to facilitate the birth of new synergies that can involve not only public administrations 

but also private subjects, single citizens, or companies. The limits of the research are mainly 

related to the difficulty of finding all the data necessary to carry out an accurate mapping of 

the cooperative under examination. In fact, the cooperative in question has been in business 

for 30 years and has gone through many different phases that have brought with them 

changes in human resources and activities. In addition, there is another difficulty in 

obtaining information on the organisational flows of the work due to defined but not so 

rigidly defined roles within the cooperative as in a for-profit company, which makes the 
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changeover and maintenance of information more dispersive. However, we feel that by 

applying the SD methodology we could make a significant contribution in the innovating 

sector. We aim to increase knowledge about social cooperatives as an innovative business 

model aimed at meeting the emerging needs of today's society and to develop a new 

organizational strategy that meets both economic growth and workers' needs. 

Method 

For many years, there has been a concern to understand the growth of social cooperatives 

and their development in different territories. Some research has adopted qualitative 

methods to explore the co-evolution of social enterprises and the welfare state in Italy 

(Testi, Bellucci & Biggeri, 2017; Corbie, 2012). Different methods have been proposed to 

assess the economic benefits that these enterprises are able to achieve (Kohonen, 2012; 

Arogyaswamy ,2017; Cordes , 2017; Gordon, Wilson & Tonner , 2018). However, given the 

strong growth and development of social cooperatives and because of the difficulty in 

finding financing for their activities, impact assessment has become a much more discussed 

topic in recent years. In fact, quantitatively assessing the social impact of a cooperative can 

serve both the financiers, as a basis for evaluation, and the social enterprises themselves, to 

understand if their work is working and if it meets its objectives. The literature has 

developed a lot on this issue, applying different methodologies, for example, the activities 

and outputs created (i.e. jobs, tangible products, cost reduction...) have been examined and 

evaluated as main indicators of benefit delivery or results (Olsen & Galimidi, 2009). Then 

there are approaches such as Social Return on Investment (SROI) and Blended Value 

Accounting that seek to combine financial value with social value to define a single 

parameter that represents the company as a whole (Kroeger & Weber , 2015). Therefore, we 

want to try to go beyond the evaluation of the most easily measurable or immediate results 

(Arogyaswamy, 2017), because these types of evaluation have a big limit in the field of social 

cooperatives, and especially type B social cooperatives: it is not always possible to give back 

the results of an activity in monetary terms. For example, the inclusion of a disadvantaged 

person in the labour market can be evaluated in economic terms as a monetary amount 

saved to the state for the economic support of that individual. However, being able to assess 

how long the individual will remain in the labour market or whether or not he or she will 

have negative effects is not taken into account. In relation to this, it is therefore useful to ask 

whether it is no longer necessary for type B social cooperatives to talk about social impact 

monitoring rather than evaluation. 

According to what has been described, in the current framework of cooperative enterprises 

there is a fair degree of complexity both in terms of what to assess and how best to assess it. 

The aim of the paper is to investigate through SD the complexity of the relationships 

between the company, the workers and the results achieved, finally defining a new system 

based on social, environmental and economic sustainability. The SD is an alternative design 

approach able to provide interconnected solutions to the complexity that characterizes the 

current situations, including in this process also the economic, social, and environmental 

contexts (Battistoni, Giraldo Nohra & Barbero, 2019). For our study and for the promotion of 
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an even stronger social cohesion and flourishing of local economies, the SD intervenes with 

the HD. The HD is an analysis process that determines the context of the system, considering 

both the quantitative and qualitative characteristics of the scenario under examination. 

Through the data collected through HD, problems and levers for change are identified. The 

next step will then be to define guidelines for co-designing a new system whose results are 

accessible and understandable to all stakeholders. 

The HD, applied to our case study, is divided into two steps: the first involves in-depth 

analysis of the cooperative's internal relations and its operational context; the second is 

divided into top-down and bottom-up analysis to map the relationships with the entire value 

chain. Initially, we proceed to analyse the current organizational forms of workflows and the 

policies in place, the basic activities in the cooperative's sectors of reference and, finally, we 

identify all the potentialities that can be stimulated to promote sustainable development. 

Specifically, phase 1: 

We analyse the cooperative enterprise from its birth and historical evolution, then we 

examine the organizational structure from multiple points of view: workers' composition by 

age, cultural and economic dimension, scope of intervention. The data are collected directly 

at source thanks to the collaboration with the cooperative under examination and with its 

members. The information collected shows that the co-operative has most workers with 

fixed-term contracts and the majority are of Italian nationality; in fact, only 13% of the 

workers are of foreign origin (Fig.1). The average age of the workers is quite high, more than 

half of them are over 50 years old, and this factor has been identified as an influential aspect 

in the cooperative's capacity for growth and development. Having an older workforce 

implies greater difficulties in implementing internal changes especially about the 

digitalisation of processes and the transfer of knowledge. Most of the workforce is male, but 

this is due to the types of work carried out which often require greater physical strength but 

in no way attributable to discriminatory issues (Fig.2). In this context, the most important 

factor is the type of people the co-operative hires to fulfil its social mission. A 30% of the 

workers fall into the category of "socially disadvantaged people", which according to Italian 

law includes ex-prisoners, ex-alcoholics, and people with past drug addictions or in recovery, 

people with physical and mental disabilities. A peculiarity of the co-operative in question 

with respect to other co-operatives of the same type is that it chooses among disadvantaged 

people those who do not have any kind of work experience. In this framework, it is 

necessary to point out how much the social mission can influence and, in some ways, slow 

down the development of the organisation. Often these people are trained with the aim of 

making them acquire knowledge and skills useful for the job, but very often, they cannot 

sustain career transitions to roles that require responsibility. For the initial phase of 

historical analysis, interviews were carried out with the president of the cooperative and 

with the older members. For the organizational flows, information was collected through 

interviews with the department managers (Gardeners, Cemeteries, Selected waste 

collection) and took part in the weekly meetings in which the problems faced during the 

week were brought out. In this way, the designer has an immediate feedback on the validity 

of the data.  
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Once phase 1 is finished, it is necessary to frame the potentialities for the development and 

change of the cooperative and to do so it is essential to move on to phase 2: top-down and 

bottom-up analysis. In this phase, we proceed to map all the relationships with the 

stakeholders involved to identify the strengths and weaknesses on which to work together. 

HD requires a high degree of detail, fundamental to map and understand the intrinsic 

complexity of the study context. According to the HD results an high dependence from 

public institutions emerged, tangled relations with employment office for workers 

recruitment and internal resistance to change especially in the management sector. 

 
Fig. 1 type of contract and workforce nationality 

 
Fig.2 Workforce composition 
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Case Study 

The type B social cooperative, Agridea is based in Turin. It was founded in 1992, following 

the publication of Law 381 of 1991, as a spin-off of another social cooperative called 

Stranidea. The initial sector of activity concerned the management and maintenance of 

green areas and there were five social workers in total. In 1993, the management of 

cemetery services was included, and so the second sector of activity was born. However, the 

first important development was in 1995 when Agridea was entrusted by the city of Turin 

with the management of urban green areas with a 2-year contract. Thanks to this first 

contract, the cooperative can obtain loans that it will use to buy the necessary equipment 

and to train its workers after this first big leap, the intention to create a more structured 

organization begins to manifest itself. In 2005, in collaboration with a Consortium, Agridea 

started to test the separated waste collection from the markets. The cooperative has grown 

significantly; to date it has about 70 workers and dependent members of which 30% are 

disadvantaged, as required by legal regulations. The governance model adopted by the 

cooperative is a traditional one, i.e. there is a board of directors, in this case represented by 

the president, vice-president and director, and a Board of Statutory Auditors, which 

supervises the work of the administrative body. The analysis of the organisational structure 

has shown that Agridea adopts a hierarchical model, which today is found almost exclusively 

in companies of minimum size. This model is functional thanks to the speed of transmission 

of orders and the transparency and clarity of relations. However, this organisation makes 

difficult the specialisation and the creation of “key roles". 

 

 Results and discussion 

 
The growth of social cooperatives throughout Europe has gone hand in hand with the 

evolution of social problems. In Italy, too, this phenomenon has triggered a growing 

development of this type of enterprise. The SD approach with HD, promotes a 

multidisciplinary approach that brings together different stakeholders from different levels 

of the cooperative (managerial, operational, collaborative contacts with external bodies...) 

and provides the starting point to establish an innovative co-design. From the first part of 

the HD emerged a strong ability of Agridea to reinvent and develop itself in a quite 

autonomous way. In fact, since the birth of Agridea (1992), analysing its historical evolution, 

two years of economic loss have emerged, one in 2006 and one in 2010. The losses have 

always been absorbed in a maximum of two years and all sectors of activity have been 

maintained. This fact can be summed up in a good ability on the part of the management 

sector to manage difficult situations and to be able to recover. At the same time, we point 

out that in both years of crisis, all the workers remained in Agridea, no one resigned or was 

dismissed, a factor that shows a strong link on the part of the employees with the 

cooperative reality, which in turn contributes to strengthening the resilience of the 

cooperative. Another aspect that emerges is Agridea's willingness and ability to structure its 
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office staff in a more hierarchical way and with better defined roles, in the last few years this 

has improved the difficulties in managing the three sectors of activity: gardeners, cemeteries 

an selected waste collection. While on the one hand the hierarchical approach allowed a 

better management of tasks and work, on the other hand it contributed to a centralisation 

of responsibilities especially in the sector heads. This has led the co-operative to have a 

strong dependence on the people who incorporate these roles and who have become 

"indispensable" for the proper functioning of the whole organisation. Initially, what 

appeared to be an already consolidated organisation, HD brought to light the most hidden 

criticalities (Fig.3). When looking in detail at the organisation of a single sector, critical points 

emerged in the various areas. For example, the sector leaders must deal with the 

management system and the preparation of the daily programme according to the work to 

be carried out. The management system requires digital skills, which the managers have 

acquired through training. This training has not been extended to other workers who could 

potentially replace the current sector managers, so the co-operative does not currently have 

people capable of replacing the current managers in office tasks. This leads to two others 

closely related problems, a managerial culture, which is not encouraged and unilateral 

substitutability, i.e. the heads can fill in the gaps in the operational area, but the opposite is 

not possible. The head of each sector must interface with the administrative area for 

customers and suppliers, which constitutes an additional burden of tasks for the sector 

heads who, especially at certain times, e.g. holiday periods, monthly closures of activities in 

terms of budget, have an overload of tasks to perform that sometimes forces them to stay 

beyond the 8-hours working time. Finally, from the analysis of the production area and 

therefore, of the management of the workers, a strong operational-strategic dependence 

between the teams of workers and the sector manager emerged. There is a lack of 

intermediate responsibilities among workers who are unable or unwilling to take 

responsibility for operational and organisational choices even when they would be able to 

support them thanks to previous experience. Moreover, there is no horizontal mobility 

between sectors, although it could be activated in some tasks. 
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Fig.3 Criticalities and potentialities of a sector 
Among the positive aspects that emerged, there is certainly good internal communication 

between sectors and efficient timing in making decisions, especially in response to work 

emergencies.  

The teams are integrated and collaborative in two sectors (gardeners and cemeteries) while 

the sector of selected waste collection sometimes suffers from conflicts between workers.  

Furthermore, among the critical aspects that emerged between the first and second phases 

of the analysis, there are the difficulties in communicating changes and their acceptance. 

Communications between the sector managers and the workers are quite efficient but there 

is resistance for some subjects, especially in monitoring the proposed changes at 

organisation and management level. Interviews with the president and the workers' 

members showed that of the three sectors, the selected waste collection is the one that has 

had the lowest growth and for which there has been no news for many years. At the 

organisational level, there has been a strong propensity to solve problems in the immediate 

future, probably thanks to the solid experience of 30 years of work. At the same time, an 

inability to plan solutions to problems that are repeated cyclically (i.e. at seasonal level or 

annual) has also emerged. This may be partly due to have mostly works through tenders 

with variable durations: it is difficult to apply a method for solving problems that there is no 

certainty of having to deal with those problems again. Based on these assumptions, we 

decided to deal with the transmission of information as a first step to be able to implement 

organisational changes in the future. Given the nature of the company and its workers, it is 

indispensable that all the workers of the cooperative are aware of the processes active in 

the organisation of work, in this way it is possible to raise awareness towards the 

assumption of greater responsibility and collaboration.  

In this perspective, an active training course was started which involved a first group of 30 

people. At the end of the training, we expect to be able to identify among the workers those 
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who have shown greater predisposition in assuming roles of responsibility and who are 

evaluated by colleagues as reliable. The final intent will be to implement changes in the 

cooperative not only as regards the organization chart but also in the management of 

workflows. Moreover, the organizational changes should come through a co-design process 

within the workers. 

 

Conclusion 

The paper analysed through the methodology of SD the case study of the type B social 

cooperative, Agridea, in order to have some preliminary data and reflection on how the 

organizational model could be more effective in this times. The intent of mapping the 

growing complexity in the economic and social context that cooperative enterprises must 

face is to design a new organizational model concerning both the internal structure and 

therefore the roles and responsibilities of employees and external activities. With the new 

model, the aim is to develop new supply chains and new synergies, able to make the 

cooperative strong and resilient in the territory and in the context of action. This new type of 

social enterprise will be able to contribute to the development of new local economies, and 

the social impact will be greater as the relationships and actions undertaken increase. Above 

all, not only an innovative organizational model will be valuable outcomes of this research, 

but also the way in which this will be designed. This study aims to be the first step in the 

development of a project that will lead the Agridea cooperative to concretely implement the 

new model of organization.  In addition, the paper contributes to the scientific literature by 

providing a deeper knowledge on the needs that social cooperatives must diversify within 

the national economic context. Moreover, it wants to contribute to the development of a 

more sustainable cooperative economy with full respect for the social mission. 
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Abstract | Within the framework of the Erasmus + KA2 Strategic Partnership in Vocational 
Education & Training program, the Craft your future project is being carried out. The aim is to 
show the result of three years of work in the regions of three countries as a Case study. At this 

time, we are evaluating the impact and disseminating the achievements. We already 
have interesting evaluations to share in this congress. The Craft Your Future project 
unites educational institutions, students, local authorities, creative centres and (social) 
businesses in creating a strategy that help regions use intangible cultural heritage to increase 
their attractiveness, boost local economies and build a future based on regional resources. 
The Craft Your Future strategy is founded on the vision that young people are the source of 
tomorrow’s economy and therefor need to be in the lead in designing future strategies. 
Developing students’ leadership competences, pro-activeness and entrepreneurial mind-set 
will steer change and innovation. 
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1. Theoretical framework 

One of the most detailed difficulties in time that perhaps best describes craftsmanship is 

that of a "careful, deliberate planning, skill and execution process in which a consistent 

relationship between the artist and the object occurs" (Oxman, 2007). In this process, the 

object and tools are not clearly defined, but rather inform a gradual process of searching for 

forms. If you added this description the concept of Pye on manual work, in the "quality of 

the result is not determined, but depends on the judgment, skill and care that the creator 

exerts while working" (Pye, 1968), we will see that the technological factor not determined 

to the craft but that participates in the relation between who designs and the own object 

that constructs. 

 

It is true that we are not aware of the benefit of handicrafts both in terms of the possibilities 

of obtaining short series, unique pieces and even restoring existing artifacts or objects, as 

well as in the benefit of the community, as much more sustainable manufacturing units, 

circular and close than the industry represents. To these productive and economic factors, 

the cultural ones are joined, because we have a heritage that many times, we do not know 

yet having had a real and important presence in our regions. 

 

In this sense, UNESCO will tell us that any effort to safeguard traditional handicrafts should 

focus not on the preservation of handicraft objects, however beautiful, precious, rare or 

important they may be. In this sense, the creation of conditions that encourage artisans to 

continue producing handicrafts of all kinds, and to transmit their skills and knowledge to 

others, is defined. 

 

To give an example of what craftsmanship for the economy of a country still entails and the 

value it represents, just cite as in a country that historically suffered more the impact of 

industrialization than in others, it approximates 3.4 billion pounds in the UK, which 

represents 0'3 of the country's GDP. But at this point, what does craftsmanship mean to our 

young people, how do they perceive it and what future could they develop in that 

productive, economic and cultural context? Professors Martin Woolley and Amalia Sabiescu 

(2015), can give us an orientation or clue to this question when they talk about traditional 

and new skills around crafts. The first of these are the improvements that these new ones 

bring about the digital transformation, incorporated in the manual manufacturing process; 

the second is the promotional one, in its help both to commercialize and to make crafts 

known; the third is to register and disseminate knowledge and craft skills; and the fourth, 

the one used to transfer the skills and knowledge of manual manufacturing to new 

production contexts. 

 

This leads us to assess these points of view from which we would have to reflect future 

reflections, which we will consider useful to establish a clear encounter between handicrafts, 

digital technology and the circular economy: one, the change of the business model around 
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the crafts; two, the use of technology itself, in which reflection revolves around its personal 

or collective incorporation, taking advantage of the emergence of maker or fablab spaces; 

three, the one that revolves around its social perspective and its impact on the community 

or region, with the collaborative results that can be developed; and four, how can this 

implementation of the so-called digital crafts be carried out, with what resources to count 

and the interests that may be taking place in each case.                    

      

Several authors come to interpret and define digital crafts, as a new way of making crafts 

that uses these processes and technologies to develop their proposals (Shillito, 2013), which 

not only depends on the usual or accredited craftsman, but on other professionals with 

guidance creative (architects, designers) or technicians (engineers, makers), but whose goal 

is to solve unique 'artifacts' or very short series. Other cases, understand that the main craft 

trade today goes through digital specialization, and that these experts ‘non-craftsmen’ are 

the new digital artisans (Jabi, 2013), the result of interdisciplinary education. Close to that 

principle, the concept of personal manufacturing, somehow identifies that idea of taking 

advantage of digital manufacturing spaces where that tactile counterpoint is provided, to 

that of the digital environment (only based on computers and images) as Negroponte 

reflected at the time (1995) and specified Gershenfeld (2005). Doyle (2016) proposes the 

idea that digital craftsmanship comes from computational thinking, digital manufacturing 

and robot construction, separating it from traditional craftsmanship by appropriating their 

meanings (related to inherent materialization). Authors like Carpo (2012)  argue that the 

digital world does not have to be seen as an alternative or a substitution to crafts, but as a 

complementary dimension, which has allowed architects, designers and engineers’ greater 

freedom in the physical world.      

 

Regarding this last vision, we understand that a new world of opportunities for artisans and 

creative opens up, by allowing technology to perform geometries and tasks that were 

previously impossible or more complex, to be able to combine materials, and all this in a 

simpler, faster way and economic in many cases (Martínez Torán et alt., 2012). Juan Carlos 

Santos (2011) defines this opportunity as techno-craftsmanship, to this progressive 

incorporation propitiated by digital manufacturing, and where the role of designers appears 

as fundamental. There are variables that bring us closer to a new mode of craftsmanship 

under the influence of digital transformation, such as the examples of customization that 

have been possible thanks to these digital manufacturing technologies. This customization 

represents that beginning of a closer relationship between production and digital 

consumption that allows the creation of unique designs based on user specifications. 

However, the design methods used in the creation of these forms are not yet sufficiently 

exploited given the potential that digital technology allows creating unique, hybrid and / or 

individually designed forms (Bunnell, 2004). On the other hand, the ability to produce 

customized products with moderate prices, predicts a paradigm shift of what has come to be 

called personal manufacturing. Each time the concept of fabbing is understood, applied and 

appreciated, while young (and not so young) entrepreneurs design their own shirts, print 
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bound volumes of their own written or illustrated work, or sell jewelry that they themselves 

have designed (Bell et al., 2010).  

 

 
 

Figure 1.   Spanish students from UPV at Craft Your Future training week Leewarden, 

Netherlands, October 2018. 

 

Digital manufacturing has also transformed processes in the last twenty years, and has 

allowed the validation of the work of architects and designers through "research through 

manufacturing" (McCullough, 2015), and maker culture (DIY) is intervening through tools 

such as Arduino, robotics and electronics in this new model of crafts that incorporate other 

'trades' when prototyping (create a digital model, 3D printing, programming, etc.). 

McCullough believes that digital manufacturing takes craftsmanship, especially the model 

configuration process, and the variations it makes with its creation. From the maker culture, 

it coincides in those aspects related to the selection of resources, the adjustments to the 

model and how it calibrates those details that allow solving the ‘artifact’ according to the 

chosen process. 

Different initiatives of recent years, such as the Lab Craft (Craft Council) exhibition, have 
made it clear that the best work occurs when an artisan marries his skills (trade), aesthetic 
sensitivities and knowledge of the materials, with the possibilities of digital tools available 
today (Fraser, 2010). 
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Figure 2.   Craft Your Future training week in Bulgaria. The week lasted from Monday 2nd to 
Friday 6th of September 2019. Students realised that the knowledge about crafts that is still 
very much alive in Bulgaria, combined with new digital techniques and preferably made of 
renewable raw materials is a source of inspiration for the design and manufacturing of new, 
future-proof products. 
 
Within the project Craft Your Future we indicate that we want students to be in the lead. We 
do this based on the conviction that you can only really learn when the student takes control 
of his or her own learning process. As a basis for this we take the principle of work-based 
learning. In other words, we bring real time activities and real issues in education or let 
students look up real time issues and activities in order to come to learning from them. This 
does not happen by itself. As an educational institution, it is therefore necessary to make 
arrangements for collaboration in connection with the relevant network. We also call this 
'organizing spontaneousness', a framework within which students can get down to work and 
ask to investigate. In this approach to work-based learning, we see reflection as the motor of 
learning. In it, reflection (before, during and after) should ensure that students make choices 
in learning and that learning becomes meaningful as John Dewey expressed it in his 
pedagogical vision (Woerkom, 2015). This specifically involves reflection as a systematic and 
critical process, aimed at acquiring knowledge and leading to action (Woerkom, 2015; 
Mittendorf, 2015). This process of reflection before, during and after leads to new actions 
and leads to self-regulation (Zimmerman, 2002). Self-regulation, however, is not something 
that students have or that arises by itself (Kostons, Donker, & Opdenakker, 2014). This 
requires concrete efforts of both students and teachers (Kostons, Donker, & Opdenakker, 
2014; Katholieke Universiteit Leuven, 2016; Zimmerman, 2002) in building up self-regulation 
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skills. It is therefore a misconception that self-regulation can be expected directly from 
students or that self-regulation is synonymous with self-reliance (Luken, 2008). When 
lecturers expect students to adopt a self-regulatory approach, they will have to support and 
supervise a lot in this. This is the core and essence of the educational approach to be 
developed in Craft Your Future! To this end, not only the educational material will be 
developed, but also the regional network will be involved to make this method of self-
regulation possible (freedom within frameworks). The 'introduction' of self-regulation in 
education therefore means that instructors will need to provide a great deal of support and 
guidance in order for students to take the lead. Instructors will have to get used to their new 
role, which is more coaching and focuses on the student rather than their subject (Lucassen, 
2016). Important in promoting students' self-regulating skills is the use of hints (reflective 
questions) and modelling (Kostons, Donker, & Opdenakker, 2014; Katholieke Universiteit 
Leuven, 2016). Teachers can give these hints when they see the connection between the 
elements that are connected within Craft Your Future; i.e.: using craft principles through 
new techniques to realize a circular economy. After the teachers themselves had gone 
through the phases of self-regulation in an equivalent assignment and setting as the 
students, they really understood what self-regulation was and how they could apply it. This 
is what the educational approach within Craft Your Future provides for. The reflective 
questions designed in the model of self-regulation (Zimmerman, 2002) also help in practice 
to promote self-regulatory skills among students. 
 
 

 
 
Figure 3.  Craft Your Future training week Bulgaria, projects and presentations about the 
different cultures proposals. 
 
Regarding the integration of these digital processes in education, manufacturing processes 
and digital "doing" are a new and important chapter in the processes of creativity, literacy 
and expression resources for children and young people in their training processes (Blikstein, 
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2013). Today, the range of accepted knowledge has expanded, to include not only 
programming, but also engineering and design (Astrachan, Hambrusch, Peckham, & Settle, 
2009; Yasar & Landau, 2003). 
 
Now fossil resources are getting scarcer there is more demand for waste material and 
renewable resources. In addition, the pollution impact of oil and other fossil-based materials 
has become more transparent that people are more active in looking for alternatives 
(Sumter, D.; Bakker, C. & Balkenende, R., 2018; Andrew, R. M., 2018). 
Ellen Mc Arthur developed the model Circular Economy, a framework to change the 
economy from a use-and-through-away-system into one that can be restored a redesigned. 
Thinking this way demands a new approach for product designers. 
Designing within this model aims to think about the biological systems using renewable 
resources and technical systems re-using existing material to use for production, 
consumption and end of use to create a waste-free future (Chamberlin, L.& Boks, C., 2018). 
Designers are challenged to approach this waste-free system in creating tangible products as 
intangible services to establish a sustainable cycle. 
 
We live in a world where products are designed to be replaced as often as possible and not 
designed to last as long as possible. Due to marketing we are triggered to buy new products 
even sooner than the products’ end to even hasten this process, quite the contrary to the 
crafts which are made to last. 
 
Circular focuses on the resources of sustainability and stives to consider the entire lifespan 
of a product as a complete process (Mugge, R.A. 2017). Looking back to the crafts, we can 
learn a lot of craftsmen how they gained their resources and reused them. The role of 
cultural heritage including the stories of family ties and traditions, attached to the crafts 
products, gave people an identity and made people proud. This resulted in preserving these 
products carefully.  

2. Work methodology 

To start working on a project in which circular economy, craft and digital technology can be 
used. Students and teachers define a societal problem first that they would like to approach 
by the three subjects. These matters are from a sustainable perspective and affecting the 
direct region of the institutes. To work on the problem, the students’ research what 
stakeholders are involved and use the Local Value Chain model by Eileen Blackmore to do 
this.  The aim of this model is to map out all the activities concerning the societal matter, in 
order to look at where value can be added and benefits can be created at the same time. In 
addition, there is the circular value chain in which the principles slowing down, narrowing 
and closing of material flows are important added by social values to the value chain in 
which sustainability, society, quality of life and creative design power as important pillars. In 
this model the links in the production chain affects the effects on the environment and 
society and use the power of the region. The local value chain consists of a core, surrounded 
by 5 links and a core value at the output of each link.  The values are; less waste, 
biodiversity, reduction of CO2 emissions, generating local knowledge and employment, new 
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revenue models and changing buying behavior. The product and system designer plays an 
important role in our model and has a connecting role between all links. Design is the 
discipline of generating solutions to problems and developing opportunities by "making" 
something. The designer was caused to make lasting change and improve the quality of life. 
Students and teachers learn how to redesign systems into sustainable systems, using the 
model as methodology and the three pillars of the project as approach, as well as an active 
engagement of the external stakeholders. 

Figure 4.   Local value chain by Eileen Blackmore (2018) 

3. The results: First evaluated indicators of the Craft Your 
Future project 

The project partners already evaluated the Leeuwarden meeting after the processing the 
data extracted by the responses of the young participants of the meeting, for which our 
partner of the Universitat Politècnica de València has taken responsibility. We can announce 
as a very satisfactory data that young people considered the knowledge they obtained about 
the traditions and crafts of the region as a very high (84.7%), and what is relevant for the EU, 
which can be assumed for their future (Craft your future). 
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We can advance that among the most satisfactory data, young people considered the 
knowledge they obtained about the traditions and crafts of the region high-very high 
(84.7%), and what is relevant for the EU, which can be assumed for their future. 

 

Table 1. Graph on the response that young people gave, after the first meeting of the project, 

to the importance of cultural heritage and crafts. (1 = Strongly disagree; 5 = Strongly agree) 

 

 

Regarding the effects and importance of the circular economy, a very similar result is also 

reproduced (84.6%). 

 

Table 2. Students received examples of circular economy during the meeting held. 

 
Regarding the interest and the possibilities of innovating through digital manufacturing 

technologies, the data is lower but with a high figure of 76%, although they consider it very 

important for them (also in 84.6) 

Other relevant figures are the stimulus that has creatively meant for them to participate in 

the meeting (92.4%), and the relevance of being able to access spaces that enable this 

creativity (92.3%), as was the DLab. 

 

Table 3. Students believe it is important to develop creativity and have meeting spaces that 

stimulate that creativity in the EU (fablabs, hackerspaces, creative hubs, etc.) 
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Regarding the meeting held in the Netherlands, the data reflects both satisfaction and the 

fulfilment of objectives in a very high order. 69.2% recognize that they can develop 

competencies around the project areas in a short-medium term and that this can influence 

at the labour level (77% would like to work in some of these lines in the future), and 53.8 

believe the possibility that innovative projects can be developed around these three areas is 

very high. 

Table 4. Young people believe that it is very possible to innovate through crafts, circular 

economy and digital technologies 

 

Table 5. For them, more initiatives that work on these areas in the EU would have to be 

developed 
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A 77% would be interested in deepening with more training in these areas and 69.3 believes 

that it would be necessary to have specific information on the Internet, 100% being those 

who believe it is necessary to develop more initiatives of this style in the EU. Almost 80% 

believe that teachers would have to provide them with more information in this field, and 

believe that their classmates would like to meet her (84.6%). 

4. Conclusions 
 
In this contribution, horizontal results such as management, evaluation and dissemination 
give rise, indirectly, to how the cooperation between the partners takes place; the 
development and the quality of the activities carried out (toolkits, activities, workshops, 
exchange of experiences, participation of young people, partners and stakeholders’, etc.) 
and ensure their impact. 
 
The quantitative and qualitative supervised indicators that act as criteria to evaluate the 
results are at least: 
• Correspondence between objectives - activities - results; 
• Impact achieved in the target groups; 
• Comparison between actual and expected quantitative parameters; 
• Implementation of the exploitation strategy, 
• Efficiency and overall sustainability. 
 
To be more specific, the team of researchers has developed a methodology based on a 
questionnaire that measures skills acquired in the three pillars of the project, and based on 
the drafting of a Quality Evaluation Plan. Based on these premises, the development of 
evaluation indicators for the evaluation of the effectiveness of the project, its progress, the 
quality of the IO (Intellectual Outputs), the impact on the target group (numbers and 
feedback), the TNM and the Organization of Multiplier Events (number of participants and 
their feedback). 
 
The evaluation activities that are included in the IO development methodology and that 
belong to the activities that lead to the final result, include a baseline measurement after the 
target groups (students, teachers, working world) participated in the initial Craft Your Future 
activities. An impact measurement was also made after the students have completed the 
program. The indicators we show measure the provisional impact reached on the young 
people who participated in the first exchange of the three countries. 
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Figure 5.  Crafts in today’s economy. The Tryavna and Gabrovo (Bulgary), training week 
(2019), coincides with a large international Craft Congress. During the congress, artisans will 
not only show their products, but especially their skills, and they will discuss the role of crafts 
in the current economy. We will bring this knowledge and inspiration back to the 
Netherlands. 

The Regional Partnerships aim to bring together like-minded people and organizations. This 
defines a strategy that helps regions use intangible cultural heritage to increase their 
attractiveness, boost local economies and build a resource-based future. Regional strategies 
and action plans are pioneers in the formulation of actions that are unique to the specific 
regions involved in the "Craft Your Future" project. It is a strategic regional project on how 
new technologies and the circular economy can be used to elevate traditional crafts to the 
new demands of the 21st century. 
 
The project brings together educational institutions, students, local authorities, creative 
centres and companies in the creation of a strategy that helps regions use intangible cultural 
heritage to increase their attractiveness, boost local economies and build a future based on 
regional resources The Craft Your Future strategy is based on the vision that young people 
are the source of tomorrow's economy and, therefore, should be at the forefront in the 
design of future strategies for the regions . 
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The final result will be different deliverables in which the action commitments of the 
interested parties involved are exposed in various formats (digital and activities 
fundamentally), guaranteeing the impact and sustainability beyond the useful life of the 
Craft Your Future project. The contents of the project may be used as best practices and 
transferred to other regions, and may be widely shared with other schools. 
 
The European project Craft Your Future (ref. 2018-1-NL01-KA202-038952) has been 
supported in its 2018 call by the European Union, through the K2 Erasmus + program.  
The following European organizations from the Netherlands, Bulgaria and Spain participate 
as partners in this project: Friesland College, Learning Hub Friesland Foundation, Stichting 
House of Design, The Fabric Association, NGPI Tryavna School, Oceanonaranja (FabLab VLC) 
and Universitat Politècnica de València. 
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Abstract | The value of culture and creativity in the development processes of post-industrial 
economies is internationally recognised and plays a decisive role for growth, competitiveness, 
sustainable development, innovation, employment, social cohesion, the sense of belonging 
and the spread of shared values. This takes the form of urban regeneration that become 
spaces in social aggregators, but also in social innovation practices as events, collaborative 
and aggregative projects, which provide contents and new meanings to territories that are 
often "unidentified" and "disidentifying", creating opportunities for relationships and 
networks between social actors, who in turn are bearers and propagators of new values and 
identities. 
Richard Florida 15 years after the release of his first book (Florida, 2002), in the new essay 
"The New Urban Crisis" (2017), notes the consequences of the rise of the creative class in 
terms of gentrification and social inequality at the urban level, which have made large urban 
sections inaccessible to the popular classes with the expansion of the "service class with very 
little creative or qualified tasks. Perhaps the original sin of the Florida theory consists in not 
having considered that the "creative class" cannot be merely the engine of economic growth 
- albeit of a creative economy ... - but that it is necessary to rethink the role that the creatives
must have with respect to the society, going to fill the educational role - if not even duty - 
advocated by Antonio Gramsci when he speaks of the intellectual class (Antonio Gramsci, 
Prison Notebooks, Einaudi, Turin 1975, vol. III, 1550-1551).
This concept is connected in some way to that "Design when everyone designs" by Manzini 
(2015) which recaps about the role of "creativity bearers", and specifically design, in
contemporary society. A role that Manzini defines as that of an expert designer, facilitator of 
bottom innovation processes.
A facilitator therefore, and also an educator, who works to bring out those capabilities that
the philosopher Amartya K. Sen defines as a fundamental piece to build a measure of well-
being as an alternative to the so-called "GDP approach". The development, which Sen defines
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in the Human Development Index, is primarily the development of people and communities 
and economic indicators are freedom, quality of life, justice: a fundamental paradigm shift in 
which the criteria for defining poverty are no Longer attributable to a lack of resources but 
rather to an insufficient freedom to conduct adequate existences or a lack of capability (Sen 
2000). Cultural production is closely linked to the territories in their complex anthropic and 
social stratification and it is impossible to think about the development of a territory without 
taking into consideration the social capital as a whole. Francesco Zurlo, about the concept of 
creativity, believes that this is a term that has now been abused and that it is, and must be, 
linked to a territory and a social capital. 
A development that takes place through culture cannot therefore be considered only from an 
economic point of view, but rather in terms of increasing the skills of various kinds, distributed 
over a territory that thanks to creativity can grow in a virtuous process.  
Perhaps this is the great challenge for the cultural and creative industries: to make an ethical 
choice according to the logic of social responsibility of culture, promoting actions that have a 
real social relevance, encouraging participation and placing the public at the centre. A choice 
therefore not dictated exclusively by the economic return but also by the intent to produce 
value by creating more active and aware communities. 

KEYWORDS | SOCIAL INNOVATION, FESTIVAL, CREATIVITY, CULTURE, ETHICAL & CIVIC 
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1. The value of culture and creativity in territories 
development 

The value of culture and creativity in the development processes of post-industrial 

economies is now universally recognized at an international level. From the report on the 

economics of culture prepared for the European Commission by KEA – EUROPEAN AFFAIRS 

of 2006, to the "Unlocking the potential of cultural and creative industries, Green Paper" of 

2010, it emerges that culture plays a decisive role for growth, competitiveness, sustainable 

development, innovation, employment, social cohesion, a sense of belonging and the 

dissemination of shared values. Cultural activities, in addition to the classical activities 

related to the cultural heritage, also include the creative sector (creative industries) which 

includes a set of functions linked in more or less direct forms to production, such as design, 

architecture, advertising, as well as a composite set of activities related to the information 

and communication industry. 

The spread of well-being and the full satisfaction of basic needs make the "consumption" of 

culture possible and the demand for added value of consumer products increases more and 

more, with a demand for products and services in which the creative and innovative 

component becomes fundamental. In new economies, the symbolic value of material goods 

becomes increasingly important and the competitive factor of a product is increasingly 

linked to the quality, experience and meanings it is able to generate. Companies no longer 

invest in culture or design for merely promotional and communicative reasons but to create 

content and meanings.  

According to Symbola's 2019 report " Io sono Cultura. L’Italia della qualità e della bellezza 

sfida la crisi.", it is precisely through creativity and design that Italian companies have 

shaped their products by redefining their meaning, connoting them culturally, strengthening 

their competitiveness and at the same time enriching a positive image of Italy, ensuring that 

products "Made in Italy" are among the best known brands in the world. It is even more 

important in the contemporary context, with the pervasiveness of technologies, to be able 

to count on "hybrid figures", on the "managers of complexity" as Piero Dominici defines 

them, "on curricular profiles that know how to hold together imagination and rationality, 

creativity and methodological rigour, the human and the technological aspects.” (Interview 

with Piero Dominici in Morning Future, 2018 ) 

In Italy the studies and publications of the last decade on the role of creative classes and 

cultural districts (from Santagata to Sacco) highlight a paradigm shift and the expansion of 

the very concept of "culture" which is no longer limited only to the material, artistic and 

architectural heritage and to the level of education and innovation, but it opens up more 

and more onto territorial capital as a whole and onto human and social capital in particular. 

The interaction between culture, with its creative components, and the sustainable 

development of complex territorial systems clearly emerges in the words of Sacco and Blessi: 
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“In all the components of the economic, social and environmental reality, the role of 
culture is increasingly to operate as a synergistic agent capable of providing other 
sectors of the system with content, tools, creative practices and added value in 
terms of symbolic value and identity through the enhancement of local assets. 
Therefore, the importance of culture in the social growth processes of urban areas is 
also evident, whether they are subject to territorial upgrading processes or when it is 
necessary to complete the infrastructure planning action.” (Sacco, Blessi, 2005, p.3). 

What has been said so far has materialised in the redeveloped spaces that become social 

containers and aggregators, engines of urban regeneration (not only on an infrastructural 

but also on a social level), and in the events that provide content to often disidentified and 

disidentifying territories, turning into occasions for relationships between individuals and for 

building networks between social actors, in their turn carriers and propagators of new values 

and identities.  

However, it is true that creative processes alone are not sufficient to univocally determine 

territorial developments. If we think of powerful urban redevelopment and regeneration 

interventions such as those determined by international events such as EXPO and the 

Olympic Games or the recovery of industrial areas from the end of the 1980s in many cities 

in Northern Italy (two cases are the Bicocca in Milan and the Lingotto in Turin) it should be 

noted that these operations did not generate a real involvement of the communities, giving 

rise to phenomena of gentrification which further excluded the working classes from 

development. The local communities have not identified themselves with these operations 

and evidence of this is the recent refusals of the candidacies for the Turin and Rome 

Olympics. 

Richard Florida in 2002 with the best-selling book "The Rise of the Creative Class" theorised 

the fundamental economic value of creativity and going beyond the concepts of information 

and knowledge economy, affirmed the birth of the "creative economy" and the rise of the 

"creative class" in advanced capitalist countries. The creative class, made up of scientists, 

engineers, university professors, artists, architects but also doctors, lawyers and managers, 

has the social function of generating new ideas, new technologies and / or creative content, 

revolutionising the old hierarchical and formal ways of managing the economy and work and 

becoming in fact the real engine of globalised development. New poles of development will 

be those urban centres which, based on the 3T (Technology, Talent and Tolerance) are able 

to attract this emerging social class. 

Richard Florida's so-called "repentance" 15 years after the release of his book is dealt with in 

his new essay "The New Urban Crisis" (2017) in which he notes the consequences of the rise 

of the creative class in terms of urban social inequality with a strong gentrification, which 

has made large urban sections inaccessible to the working classes. In addition, the creative 

economy and outsourcing have seen the ranks of the "service class" swell, the employees of 

the services with very uncreative or unqualified occupations: waiters, carers, supermarket 

cashiers, and finally the well-known "riders". The spread of populisms that culminated in 
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Trump's rise in America and Brexit's victory in the UK, the returning illiteracy that seems to 

be getting stronger, actually appears to contradict Florida's optimistic vision: the three Ts, 

Technology Talent and Tolerance, which constituted the engine of the new creative 

economy, do not seem to have given rise to a similar response on a social level. 

Perhaps the original sin of Florida's theory lies in not having considered that the "creative 

class" cannot be solely the engine for economic growth - albeit of a creative economy - but 

that it is necessary to think about the role that creatives must have with regard to society. 

The "creative people" has first and foremost an educational and ethical duty towards society 

as Gramsci stated in relation to the role of intellectuals: 

"The way of being of the new intellectual can no longer consist in eloquence, the 
external and momentary engine of affections and passions, but in actively mixing 
with practical life, as a builder, organiser, persuader (...) When a distinction is made 
between intellectuals and non - Intellectuals in reality we refer only to the 
immediate social function of the professional category of intellectuals, that is, we 
take into account the direction in which the greatest weight of the specific 
professional activity is heading, whether in intellectual processing or in muscular-
nervous effort. This means that if one can speak of intellectuals, one cannot speak of 
non-intellectuals, because non-intellectuals do not exist. There is no human activity 
from which any intellectual intervention can be excluded; homo faber cannot be 
separated from homo sapiens. Finally, every man, apart from his profession, has 
some intellectual activity, that is, he is a "philosopher", an artist, a man of taste, 
participates in a conception of the world, has a conscious moral course of conduct, 
therefore helps to support or to modify a conception of the world, that is to arouse 
new ways of thinking " (Gramsci, 1975, pp. 1550-1551). 

This definition that - with a certain visionary nature, includes the creative class as a whole as 

formulated by Florida, is connected in some way to that "Design when everybody designs" 

by Manzini (2015) confirming the need to question the role of "Bearers of creativity", and 

specifically of design, in contemporary society. A role that Manzini defines as that of the 

expert designer, facilitator of innovation processes that arrive from below. 

A facilitator therefore, but also an educator as advocated by Gramsci, who works to bring 

out those capabilities that the philosopher Amartya K. Sen defines as a fundamental element 

for building a measure of alternative well-being to the so-called "GDP approach", because in 

addition to this economic indicator there are freedom, quality of life and justice.  

Development, which Sen defines in the Human Development Index, is primarily the 

development of people and communities, and this implies a shift of attention from material 

goods and resources to skills and freedoms, proposing a fundamental change of paradigm in 

which the criteria for defining poverty are no longer attributable to a lack of resources but 

rather to an insufficient freedom to lead adequate lives or to a lack of capability (Sen 2000).  

In fact, cultural production is closely linked to the territories in their complex anthropic and 

social stratification and it is impossible to think about the development of a territory without 

taking into account the social capital as a whole. Francesco Zurlo, wondering about the 
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concept of creativity, believes that this is a misused term and that it is, and must be, linked 

to a territory and a social capital.  

In all this, Design and "design driven innovation" (Verganti, 2008, 2011), and therefore an 

innovation not driven by technological innovations or driven by the market, but connected 

to the "socio-cultural regimes" in force, appear among the  mechanisms with the greatest 

thrust (Lombardi, Macchi, 2016): keeping the fluidity of knowledge, identifying new 

technological combinations and, above all, generating new meanings and new functions, 

helping to define new interaction strategies that meet not only territorial needs, but also 

and above all those of the end user.  

A culture based development cannot therefore be considered only from an economic point 

of view, but rather in terms of increasing the skills of various types - distributed over a 

territory that thanks to creativity can grow in a virtuous process - of education - to 

complexity and critical thinking - and citizenship - respecting legality, differences and 

responsibility (Petrocelli, 2019). 

And perhaps this is precisely the great challenge for the cultural and creative industries, that 

of making a choice that we could define as ethical according to the logic of the social 

responsibility of culture, promoting actions that have an effective social relevance, 

encouraging participation and placing the public in the centre. A choice therefore not 

dictated exclusively by an economic return but also by the intent to produce value by 

creating more active and aware communities.  

If we think of an event like a Festival, a topic that we will discuss as a pilot project in the next 

paragraphs, the first level of value production is certainly that of the usable product / 

service, which, however, represents only a tool to achieve the second level of value 

production, or rather that of the participatory process, which has the most profound and 

strategic effect, aimed at stimulating community processes. On this second level, the main 

ingredient lies in the ability to activate territorial networks and alliances with the aim of 

encouraging the birth of a real urban cultural system that makes the impacts of the actions 

promoted sustainable over time. Last but not least the educational and training level, 

understood in its entirety and therefore not only as an expansion of knowledge but also as 

education for citizenship, aware of the need today, in the rapidity of technological and social 

evolution, of transversal skills, of flexibility, critical skills and to identify and solve complex 

problems, but also empathy and sharing. All these skills are constitutive of the designer, or 

rather of the "citizen designers" who "have both a social and a moral responsibility to use 

their visual language to address societal issues either within or in addition to their 

professional practices" (Resnick, 2019, p. 39). 
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2. Design Driven Innovation strategies for and with the 
territories, the case of COSè festival 

“In Italy, as in all the other territories of the world, we make things. In our country 
particular things are produced: Italy is famous for Design and Fashion objects, with 
an increasingly high added value. In particular, the plain that stretches from Florence 
to the sea is a vast area where things are produced. A place, the place of things, 
therefore. Things that populate our homes and that sometimes, due to their ever-
growing number, when they become waste, end up besieging us. Things must 
therefore be rethought: it is necessary to restore a deeper sense to objects, to 
recreate new emotional relationships with them, to extend their life (so as not to 
make them become waste). The challenge starts in childhood. Hence the idea of a 
festival for children and young people dedicated to education about things, because 
after all, the challenge for a new model of more sustainable development also starts 
from there ".  

These words written by Giuseppe Lotti in the press release (2016) contain the idea of the 

COSè Festival, which was held in two editions, in 2016 and 2017, between Calenzano, Campi 

Bisenzio and Sesto Fiorentino, in the middle of the plain between Florence and Prato. The 

festival was born and was created as an event aimed at local communities with a particular 

focus on the complex relationship we have with things and a target that ranged from 

children, to young people, to students of the Design Campus, but also to families and in 

general to the inhabitants of the plain. 

This challenge certainly starts with young children, being more sensitive as well as easier to 

educate in practices focusing on safeguarding our ecosystem, in every sense. Hence the idea 

of a festival for children and adolescents dedicated to education about things that in the 

previous words gives a description of its mission and the starting point that effectively 

generated the executive project of the COSè Festival1. 

The theme of the first edition (2016) was "us and things" - and was aimed at rethinking the 

objects that surround us and giving them a deeper sense, recreating new emotional 

relationships with them -, the 2017 edition instead worked on the theme of "the work 

behind things" - to be understood as the commitment, the stories, the times and the places 

behind the objects that surround us, but also the crafts that are no longer there. 

 
1 The COSè Festiva was conceived and designed by the Design Laboratory for Sustainability 
of the University of Florence coordinated by prof. Giuseppe Lotti with an extended 
partnership that involved Convoi social cooperative; LibLab, Library-workshop for children 
and teenagers; the Municipality of Calenzano and with the involvement of many other 
territorial entities, including the main sponsor, Centro Commerciale I Gigli. In the 2014/2015 
academic year, a thesis was developed:  "COSè. us and things, the festival "- by Irene Fiesoli 
and Ambra Quercioli, Prof. Giuseppe Lotti (supervisor) - Master's Degree in Design, which 
analysed the theme and developed a coordinated image and graphics  of the event. 
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Around these two macro-themes, programmes of events were organised, of which there 

were a great variety, both in type and in their reference target: they included workshops, 

exhibitions, meetings with book authors, open readings, guided tours to local companies, 

shows and events, some dedicated specifically to schools for all age groups and others open 

to the public at large. The different lines of action, the quality of the contents and the ability 

to stimulate users as regards contemporary issues and problems, (from compulsive 

purchasing, to the theme of migrants, to that of work, sustainability and many others) 

provided the elements for which the festival has managed to attract an ever wider audience, 

also involving a particular target such as young people, who recognised the event as an 

alternative cultural and social moment with respect to the predominantly commercial 

products that the territory offered2. 

 

 

Figure 1.   Workshop "Things with art", Fausto Gilberti, 2016 edition. 

The primary educational goal of the Festival materialised in workshops on the theme of 

sustainability, with the desire to make people reflect on the fact that every day we buy 

 
2 The festival in only two editions was able to involve 350 pupils from Nursery Schools, 350 
pupils from Primary Schools, 350 pupils from Secondary Schools, 350 pupils from Secondary 
Schools. In addition to these, the festival has reached, thanks to the many open events: 
2,000 citizens, 1,500 families, 1,800 young people and university students. 
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something by making choices that affect not only our lives, but also that of others: 

producers, workers, those who live in a certain area, future generations and that even in our 

small way we can choose quality products, opt for companies that respect workers' rights 

and the environment and avoid waste. 

Among the laboratories that developed these themes certainly those that stand out are How 

many things… WorkSHOPping! (2016 edition), I buy things…Therefore I am! (2016 and 2017 

edition), Refuse or reuse? (2017 edition) – held in collaboration with the CONVOI non-profit 

cooperative – which have analysed in depth the general theme, stimulating reflection on the 

role of the consumer, or better consumer-actor (Fabris, 2010), who chooses on the basis of 

his own wishes and no longer only his needs; they talked about compulsive shopping, an 

extremely topical subject for adolescents; they also tackled the theme of the reuse of waste 

in creative, practical laboratories. 

Other events, on the other hand, were aimed at making children and adults aware of some 

social problems and in particular the transformations of an increasingly intercultural society, 

where the boundaries between people as well as the different cosmologies of objects - also 

coming from cultures remote from ours -, do not disappear but interact with each other: 

Also on this subject were the workshop Amo non amo: what can you do with a ball? (2017 

edition)  inspired by Anna Baccellieri’s book, which gave an insight into the differences that 

exist between children around the world, some who can play with a ball and others who 

simply don’t have the time and are often employed in making toys that they will never use. 

Two very important exhibitions were organised on the same subject, both of them held in 

the main halls of I Gigli Shopping Centre. One is the exhibition “Work Right!”, in 

collaboration with the International association Poster for Tomorrow, which has supplied 

100 posters, by graphic designers from al l over the world, winners of the competition 

dedicated to the Right to Work;  an exhibition with a great visual and emotional impact that 

explores the theme of the second edition of the festival, “the work behind things”. Lastly, a 

very important project, the exhibition “Le Cose degli Altri”, in collaboration with Caritas 

Florence and 3 reception centres for refugees in Calenzano, Campi Bisenzio and Sesto 

Fiorentino, comprising portrait photographs of people seeking asylum in this country, 

accompanied by their life stories and the story about a particular “thing” that for the people 

interviewed represents their “home”.  

These objects of affection were then represented through their absence in the photos, filled 

with illustrations depicting the most similar possible version of the objects left at home or 

lost on the journey.  

On this project apart from the exhibition there was the meeting Things from the sea, to 

discuss with experts and people directly involved the drama that many people have to 

suffer, people fleeing from wars and famine in search of a better future.  At the end of the 

meeting, thanks to Giulio Carlo Vecchini, luthier, who made a guitar -- Mare di Mezzo – using 
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the fragments of the boats that arrived at Lampedusa, giving life to an evocative concert for 

guitar and voice. 

Figure 2.   Selection of some photos protagonists of the photographic exhibition "Le cose 
degli altri".  
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Still other events were aimed at making known and reflecting the reference territorial 

context, through meetings and exhibitions relating the thousand forms that work takes 

today: from the craftsmanship of the artisan to robots, through visits to factories, events and 

meetings in collaboration with companies, associations such as ADI Association for Industrial 

Design or Artex. 

It can be claimed that the main characteristic of the COSè Festival is that it is an “open 

festival”, in that in the two editions it succeeded in involving dozens of actors present in the 

area. It had an important role because it increased the level of social aggregation within the 

event in a territory through culture and creativity in a dimension that was not that of 

"selling", to which the many events scattered in our territories have accustomed us, such as 

festivals and fairs and cultural events mainly used as a tool to promote tourism and trade.  

 

Figure 3.   Merchandising COSè Festival. 
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Certainly most of the events have been designed to address a public of children, seen as the 

users who could learn the most important topics for the future and put them into practice as 

they grow up. This is above all through play, as the basis for the teaching methodologies 

aimed at the world of childhood, as the child learns spontaneously, free from any 

constraints, becoming in some cases himself the creator of the game. In addition to this 

didactic and pedagogical character, play has always played a cultural role too, as through 

games and toys it is possible to trace a story from one era to the next, of the type of 

relationship between adults, children and society.  As La Cecla also underlines: 

“Games, toys […] tell us about the image that adults have of children, the idea of 
children's ‘task’ in society. Of course, children also play alone; they invent ways to 
play with the world on their own, but adults 'take advantage' of the seriousness of 
child's play to guide it along the channels of what they expect from children. In this 
sense, toys are the matter of a relationship between two categories of humans who, 
although 'familiar', are foreign and divided. “(La Cecla, 2013, p. 62) 

In the current transformation period, in which the relationship between adult and child must 

also be reviewed, it is fundamental to understand the importance of children's ability to 

"play with the remains of the world to recompose it in their own, new way" (La Cecla, 2013) 

which can become one of the truly innovative strategic levers to rethink the world of the 

future. Precisely because of the experience gained during the COSè Festival, we have 

understood that through some play-workshops it is possible to promote children's creativity 

and re-establish an adult-child relationship based on new principles; the smaller ones learn 

by playing and the older ones begin to reflect on a different future. So if for the little ones 

the "world of things" is approached in an exploratory way, for adults it is approached in a 

reflective way. In fact, the child explores the multitude of things in his objectivity; the adult 

instead reflects on them following more complex and elaborate processes. However, the 

form of learning that most characterised this festival experience and that was interesting in 

terms of social impact was that among peers, in which the child - as a social innovator - 

challenges the world as the adult has always known it. The child then poses questions to the 

adult that he had never thought of and cannot answer. In fact, the child can play this role of 

destroyer of schemes" because he lacks models inherited and / or imitated from the social 

context in which the adult is already immersed, and perhaps contaminated. 
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Figure 4.   Laboratory "I materiali delle cose" (2016 edition), on the themes of Sustainability: 
environmental, economic and socio-cultural. 

The COS'è festival therefore set itself as a tentative to catalyze and direct, through a Design 

Driven strategy, the energies and the various actors present in the territory in a sort of 

common platform of capabilities of individuals and society for the production and circulation 

of knowledge on the one hand and identity construction on the other. The visits and the 

involvement of manufacturing companies or other entrepreneurial entities ascribable to 

social entrepreneurship, the involvement of public institutions have in fact constituted an 

important attempt to give identity and meaning to the many "non-places" spread 

throughout the territory as is the emblematic case of the "I Gigli" shopping centre, the main 

sponsor of the Festival, which has become the theatre of exhibitions with a high social 

content and educational and recreational workshops that have involved " I Gigli" customers. 

The festival therefore becomes the tool not only to produce tangible and accessible value, 

but also to generate aggregation, through participatory and formative processes, aimed at 

stimulating the community, understood as the set of bodies, structures, companies and 

people. It is an example of how it is possible to concretely try to activate, or reactivate, 

territorial networks that in some cases exist on the territory but that very often 

unfortunately find themselves with their nodes disconnected from each other, placing a 

small piece in trying to intervene on global problems that in one way or another affect us all. 
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1. Introduction  

Contemporary social, cultural and economic challenges such as ageing and social inequality 

to ecological and technological changes have encouraged designers worldwide to reflect on 

their roles, approaches and their responsibilities regarding these topics. Space and service 

design is an emerging discipline, triggered by social innovation and focusing on these 

contemporary social-cultural-economic challenges through design (Fassi, Galluzzo, & De 

Rosa, 2018). Shifting from a traditional spatial emphasis in design towards a user experience-

centered approach, the discipline aims to offer added value for the users of service spaces 

and contexts (Felix, 2011 a and b; Stickdorn & Schneider, 2010; Van Geetsom, 2018; Tu Ngoc 

& Fassi, 2018). Research has suggested that, for users, services and goods or touchpoints are 

inseparable (Penin, 2017) thus the priority should focus on the design of a system of spaces 

and services that jointly meet the needs of the stakeholders as well as individuals, clients 

and communities (Ou, Wang, You, Tao & Liu (2017).  Throughout the design process, 

designers equally address the touchpoints – including spaces, broader context, wayfinding, 

communication systems, furniture, objects - as the intangible scenarios, interactions and 

experiences (Van Geetsom, 2018).  

Since 2014, Thomas More University of Applied Sciences in Mechelen, Belgium, offers a 

postgraduate in Space & Service Design that combines the design of spaces and services. 

Utilising only real-life projects that involve real clients and users, an authentic learning 

experience responds to the demand of predominately local or regional partners by 

improving their service spaces and user experiences. Over the past five years a design 

thinking methodology has been developed, based on service design methodology; 

combining participatory, multidisciplinary, user-centered, interaction and social design 

approaches.  

Educational practice and ongoing empirical research revealed that prevailing service design 

methodology and tools provide insufficient responses to the transdisciplinary approach 

(Hormess, Lawrence, Schneider & Stickdorn, 2018; Fassi, Galluzzo, & De Rosa, 2018; Collina, 

Di Sabatino, Galluzo & Mastrantoni, 2018) of spatial design and service design. While 

working on these projects and appraising the initial spatial situations and user-scenarios, the 

need arose to provide more instruments - including tools and the methods to apply them - 

to aspiring designers and professionals. Like many design challenges, the multiple layered 

space and service design projects involve many stakeholders and disciplines and deal with 

wicked problems (Buchanan, 1992). The creation of a taxonomy system for service spaces 

and the creation of applied design tools are particularly relevant in space and service design 

projects (Fassi, Galluzzo & De Rosa, 2018). These address the supporting touchpoints of the 

services and assist the designers and aspiring designers in holistic complex problem solving 

(Buchanan, 1992). 

This paper describes the development of a new space and service design taxonomy model 

through maximum variation sampling. The taxonomy model supported the development of 
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more suitable tools and facilitated the choice of the tools for the design of services and 

spaces. The goal was not to provide more tools –more of the same- but to create tools that 

offer practical advice regarding the research process and therefore also the learning process. 

2. Methodology and goals 

2.1 Limited tools and undefined baseline situations  

In the interdisciplinary approach of space and service design, spatial design is no longer 

considered as designing well-shaped containers but as an essential element; as important as 

the design of the services and as important in supporting organisations, people and activities 

(Felix, 2011 a and b). Spatial design stimulates the ongoing use of intangible services and it is 

these tangible features that evidence the existence of the service. The spatial service system 

identifies the services and defines the scenarios for continuous interaction between people, 

spaces, objects and communication tools. These evidence-based and holistic designs of 

spaces, objects (e.g. furniture), communication tools and services are jointly capable of 

fulfilling the user’s need (Van Geetsom, 2018).  

The conventional spatial design process follows the Double Diamond model (British Council, 

2015). In service design, key attributes and specific tools are applied to each phase (Felix, 

2011; Vezzoli, 2014; IDEO, 2015; Thoelen, Cleeren, Denis, Peters, Van Ael & Willems, 2015) 

in order to facilitate the investigation of design solutions that support complex challenges. 

While developing educational methodologies and practices for space and service design, 

tools and methodologies that were potentially appropriate were investigated. The research 

question "Which tools can facilitate the phases of the design process and include both 

spaces and services?" related to the final goal of the research: to use integrated space and 

service design tools and methodologies that simultaneously incorporate the tangible as well 

as the intangible features of a service, and will guide designers throughout the entire design 

process. 

Because various effective service design tools and toolkits exist, a comparative literature 

research of service design tools (n=32) was conducted. Toolkits supporting the complete 

Double Diamond process, literature about service design methodology and the application 

of specific service design workshop approaches were examined. Analysis proved only a small 

number of tools considered “spatial context” as an essential touchpoint. While an existing 

service space always hosts an existent service (Penin, 2018; Fassi, Galluzzo, & De Rosa, 2018) 

the examined service design tools offered little opportunity to evaluate or elaborate on 

existing tangible service contexts and none carried the spatial data through the entire 

Double Diamond process. 

Drawing from literature, the service system design is seldom explicitly incorporated into 

conventional interior design, interior architecture or architectural design methods, though 
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social design, user-centered design, co-creation and participatory design are often used in 

contemporary design project of public spaces and buildings (Di Prete, Crippa & Lonardo, 

2015; Poot, Van Acker & De Vos, 2015; Camocini, Petrillo, Rebaglio, 2015; Lucas, 2016; 

Wagne & Watch, 2017). Although these are all also approaches or characteristics of service 

design, there is little explicit reference within the vocabulary of architectural or interior 

design to that of the design of services. 

The literature review concluded that prevailing service design toolkits that address a 

complete service design process provide inadequate responses to space. In addition, the 

methodology for spatial design projects offers no explicit and structured approach to 

managing spatial and service design simultaneously. 

2.2 Testing and developing  

The following step in the research process was the selection and testing of existing tools 

which addressed the space as well as the service and to appoint them to specific phases in 

the Double Diamond process. Existing tools were adopted, and the aspect of “space” was 

added. By testing the tools, new challenges emerged: which tool is appropriate for which 

situation? By working with real-life clients, public service organizations and NGO’s, the 

baseline situation of the project was often different. Sometimes the organisation already 

operates in an existing building, thus the spatial context causes limitations and constraints. 

Sometimes the organization already offers services and sometimes they do not. Applying the 

correct tools, then, is not always self-evident. One needs to research the tangible and 

intangible contextual situation in order to be able to define the design challenge. Next to 

this, design briefs also begin from different starting points and thus require different 

methods and tools (fig. 1). If the design of space and service design go hand in hand (Collina, 

Di Sabatino, Galluzo & Mastrantoni, 2018; Fassi, Galluzzo, & De Rosa, 2018), how these 

different baseline situations be distinguished?  

To gain a better understanding of divergent baseline situations of design projects, a 

comparative analysis of 25 space and service design requests was conducted. The 

methodology for the baseline assessment of service contexts provides information on the 

situation the design outcome aims to change and provides critical reference points that 

enable one to compare the existing situation to the effectiveness of the adapted space and 

service. In order to select and adapt existing service tools and to create new ones, it was 

necessary to apply tools that were responsive to the initial service space situation.  

From 2014 till 2020, the Design Department of Thomas More received 25 relevant design 

requests from public services and NGOs for service and spatial design challenges for public 

and semi-public buildings, spaces and contexts. Through maximal variation sampling 

(Creswell, 2015) four types of baseline situations were distinguished from these 25 requests.  
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The methodology to determine the essential baseline situation of the service context, was 

named the Taxonomy of Service Spaces. The next part of the paper describes different 

baseline situations and illustrates them by design projects examples. 

 
 
Fig. 1 The unsecure starting point in The Double Diamond design process model (British 
Council, 2015). 

3. Space & Service Design taxonomy 

3.1 A space and service exist 

The Taxonomy of Service Spaces is an analysis method to overcome the indetermination of 

the space and service design context and problem. Before the Double Diamond‘s first 

diverging phase "discover" begins, the following questions are asked: “Is there an existing 

building that needs to be used?", "Is there a certain space or specific spatial objects that 

should be used?", "Is there a specific outdoor area that was determined?" If the questions 

are affirmatively answered by the (future) service provider (fig. 2), the next question is 

suggested: “Are there already services offered in the allocated space that need to be taken 

into account?” If this is the case, the current spaces and services need to be examined, 

evaluated and improved or expanded.  

 

Six projects (n=6) were identified that had a baseline situation with existing tangible 

components and intangible services. In these cases, the service provider operated from an 

existing building, offered existing services and wished to improve both or complement 

existing services with new ones. 

 

3268   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE



N. Van Geetsom, A. Wilkinson 

 

In 2018, the elderly community WZC De Lisdodde1 in Mechelen asked to design outdoor 

services and experiences for their residents in order to stimulate them and support their 

health as well as offering them a platform to interact with fellow residents, neighbours and a 

neighbouring school (photo 1 and 2). This project illustrates the baseline situation with an 

existing site and the position that designers must take existing services into account.  

 

 

Photo 1 and 2. Existing space and existing services: Space & Service Safaris for and pitches 
with and for the residents of Elderly Community De Lisdodde (2018). 

3.2 Existing space but no services  

A service provider can be in the possession of a space, but the necessary services and 

scenarios must be designed from scratch and the designated spaces, objects and 

communication tools, must be evaluated and adapted to the requirements of the service, 

the service provider’s expectations and the needs of the users.  

 

The majority (n=12) of the design assignments for public service organizations and NGOs 

were found to be in this situation; the client was in the procession of a building and wanted 

to develop appropriate services for a specific target group in order to respond to a specific 

social need. 

 

1 https://delisdodde.zorgbedrijfrivierenland.be/ 

3269   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE

https://delisdodde.zorgbedrijfrivierenland.be/


Space & Service design taxonomy, overcoming undefined space & service design contexts 

 

 

Figure 2. Baseline situation within a designated space (Van Geetsom, 2020). 

In 2018, the NGO Ekisande2 requested to design the services and transform an existing 
school building into a health care centre for a local rural community in Bwera, Uganda. The 
building initially accommodated educational services and a primary school, but with the 
success of the NGO, there was a growing number of pupils and a new school building was 
being built. This in turn provided an opportunity to use the former school building and the 
site around it to provide health services that were lacking in the area of Bwera. This brief 
called on space and service design students to organise these newly developed health 
services and experiences on this site. (photo 3 and 4). This project was an example of an 
existing building which had no existing services. The selected student project will be 
executed in Uganda in 2020. 

 
 
Photo 3 and 4: Existing space | no services: FB communication with client/user in Uganda 
after and before the visits. –  Transformation of a school building into a medical care centre + 

 
2 https://ekisande.com/?lang=en 
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services for Bwera, Uganda - Design: Verbeke, P. (Belgium),  Verhas, E. (Belgium) & Liu, Y. 
(China) (2019)  

3.3 No designated space or objects, existing service 

Another baseline situation that occurs is that there is no designated building, assigned room 

or touchpoints, nor an allocated outdoor space within the broader service context. Here, the 

same questions as in the previous situation will be posed: “Are there already services 

offered by the service provider?” In this situation, current services need to be investigated, 

assessed and improved.  

 

According to the analysis of the 25 design requests, two service providers (n=2) showed the 

need for tangible objects to make their invisible services visible and required the creation of 

touchpoints in which users/users and users/service providers could interact. The service 

providers lacked physical elements in the environment which would evidence their existing 

service. 

 

A sample of this baseline situation is the project for the organization Community Building3, a 

social non-profit organization financed by the Province of Antwerp. Assisting socially 

disadvantaged families in legal, housing, financial and educational issues, one of their goals 

is to inform families about the importance of going to pre-school in Flanders as research 

suggests that beginning school at a later age leads to learning deficits. Their existing door-to-

door information sessions lacked tangible features they could use to help explain what going 

to pre-school education could mean to families who often do not speak the local language. 

In 2016, space and service design students designed touchpoints that evidenced the service 

and extended it by use of new service venues and user interactions (photo 5 and 6). The 

project was executed and is currently in use. 

 

 
3http://www.samenlevingsopbouw-antwerpenprovincie.be/nl/welkom_1.aspx 
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Photo 5 and 6. Existing service | no tangible spatial objects - Mobile school and related 
services to inform socially disadvantaged people in Mechelen about going to pre-school 
education – Design: Tytgat, T. (Belgium), Blockx, L. (Belgium) & Fendt, T. (Germany) (2016) 
(Photo: Isabel Rottiers) 

3.4 No designated space or objects, no existing service 

The last baseline situation is one in which there is no determined space, nor a developed 

service. In this case an organization or start-up wishes to establish a service, hence there is a 

need to assist with the development of the service and the relevant touchpoints. These 

touchpoints can be places, spaces, objects and communication elements. In the service case 

survey of 25 space and service design requests, five projects (n=5) were in this situation. The 

broader spatial context was determined e.g. the city of Leuven, the urban context of the 

Gandhi neighbourhood in Mechelen.  
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Figure 3. Baseline situation without designated spaces (Van Geetsom, 2020). 

Characteristically of this baseline situation, the governmental organization SOM4 

(SamenOnderwijsMaken/ TogetherMakingEducation) formulated a general space and 

service design idea for the city of Leuven in 2018. Their wish was to enhance the talent 

development of young children and simultaneously stimulate the awareness of their talents 

and self-confidence. However, there was no designated space besides the broader city 

context of Leuven and there was no previously designed service or experience. One of the 

requirements was to make the future service tangible in the urban context and to share the 

young people’s talents (photo 7 and 8). 

 

 

Photo 7 and 8: No service | no spatial components: Design for talent development in the city 
of Leuven – Design and photos: Verbeke, P. (Belgium) (2019)  

3.5 The baseline situation influences the choice of tools 

Once the baseline situation is determined, the design team can select the suitable tools for 

the different phases of the design process: design problem discovery, design challenge 

definition, the development phase and the delivery phase.  

 

Design thinking tools are used to find, in a structured and effective way, solutions to wicked 

problems (Curedale, 2017) but should leave enough freedom to be creative (von Thienen, 

Meinel & Nicolai, 2014). In the Double Diamond method (Design council, 2015), divergent 

thinking and converging thinking is used twice. By broadening the spectrum and gathering as 

much information as possible about the context and existing services and experiences, 

critical analysis of this data can be continued in the second phase. This results in re-

formulating the design needs and the relevant design challenges. These core values form the 

 
4 https://www.samenonderwijsmaken.be/ 
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basis for diverging again; in search of varied user-centered solutions, the last convergence 

heads towards the final, appropriate, tailor-made and preferably tested outcomes.  

 

In case of an allocated building and existing services, in the first phase both the tangible 

situation and offered services need to be examined as well as the relationship between 

both. Methodologies such as observations and service safaris explore and examine tangible 

features and intangible services prove to be very useful. The data is visualized by context 

maps and storyboards appointing qualities and shortcomings of both the tangible features 

as well as the intangible services. 

 

Checklists enumerating all essential aspects of the design of services and spaces can help to 

avoid gaps in the investigation of such complex projects. Common data about the building’s 

dimensions and proportions, construction and techniques, the existing/ available/ 

sustainable material and the site orientations and buildings’ views can be investigated 

through traditional methods such as observations and measuring.  

 

However, other elements correlate with service design: the history of the building and users, 

the surrounding buildings and organizations, the circulation and organization of functions, 

the current and possible users’ profiles and their ergonomic and health-related 

requirements, the relationship and interactions between the different users and between 

users and the site, the existing problems and needs of the user(s) towards the context, the 

underlying needs of the (future) user(s), the legal requirements afflicting users and building, 

the current organization stationed in the context, the current and future stakeholders…. 

Tools which identify and bring into view both the tangible and intangible are required. 

 

The following section of this paper describes through purposeful sampling (Cresswel, 2015) 

an empirical study of a Space & Service Design students’ design process, through a real-life, 

participatory project for the public service Making Education Together (SOM) organisation of 

the city of Leuven; the ‘MakeLearnSpace’. 

4. Purposeful sampling: a circular urban learning space  

4.1 Towards circular city laboratories: a MakeLearnPlace for the city of 

Leuven 
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SOM (Making Education Together) is a partnership between diverse educational platforms of 

Leuven and together they create diverse solutions for the challenges of today and tomorrow 

with a specific focus on education with the intention that every learner can develop and use 

their maximum potential. Via a MaakLeerPlek (MakeLearnSpace), a workshop, inspiration 

and inter-generational meeting place, people in Leuven can share spaces, materials, ideas 

and knowledge. The MaakLeerPlek offers the physical and mental space to the learner in 

order to develop and influence their personal learning process. The workshop and meeting 

place must be an open and easily accessible area that accommodates a programme which 

goes beyond sectors, roles and structures and which starts from societal challenges (SOM, 

2019). 

 

Being part of an estate project, the space and service design project will be only temporarily 

hosted by the Vanorshoven Mills and Silos (photo 9 and 10), a former and iconic industrial 

building in a new and vibrant urban development area. After three to five years, the service 

and touchpoints should be able to be relocated to other venues within the city. Therefore, 

and following the organization’s vision, the required project outcomes should be socially, 

environmentally and economically sustainable and circular; comprising of modular and 

circular furniture and spaces, communication and information systems.  

 

 

Photo 9 and 10. The Vanorshoven Mills and the Silos (source: SOM, Leuven) 

4.2 Application of the taxonomy  

Utilising the Taxonomy format, one could conclude that the client and future service 

provider designated a building and offers no services yet on site. Although the site is only 

temporary, future user experiences and supporting touchpoints should be developed in such 

a way that they can be organized in the current buildings. At the same time, the circular 

spatial appliances and service systems should allow for transfer to other locations in the city. 
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During the Discovery phase, nine student teams investigated the current tangible and 

intangible context starting from the position that the spaces were determined and that only 

the preliminary goal of the client existed regarding the services. The research question 

concerning the status of the tangible and intangible context was divided into nine sub 

questions: addressing the current tangible interior/exterior spaces, the broader city context, 

the current vision, organizational structure, services and stakeholders of SOM, the 

experience, perception and the future expectations of by-passers, best practices of urban 

learning services and urban learning spaces, circular economy theory and concepts. 

 

The nine student research teams conducted research of design and research for design (Van 

Geetsom, 2016); looking to the design challenge from different perspectives through both 

field and desk research. The client, experts and teacher-researchers participated throughout 

the four development phases. 

 

In the period of Discovery, student teams gathered insights by experiencing and measuring 

the site and surroundings. They captured qualities and shortcomings concerning the current 

built space, dimensions, functions, orientation, ergonomics and accessibility, wayfinding, 

user traffic in and outside the building, the inter-action with the nearby surroundings, 

(public) transport, city hotspots and wayfinding. In order to guide the transdisciplinary (Fassi, 

Galluzzo, & De Rosa, 2018) design process and to obtain a holistic and complete view of the 

project, the teams were asked to use existing service design and spatial design methods and 

new Space+ServiceDesign tools that emphasise space and service simultaneously (Table 1.). 

At the same time, the theory of circular economy and design was studied in order to ground 

this position within the project within the Ideation and Development phase. 

 

The second phase defines the real design challenge, taking the qualities of the current 

situation into account. Nine international and multidisciplinary design teams were formed. 

By analysing the previous results, using convergent thinking, the teams’ main targets and key 

factors for success were set and presented to the client, stakeholders and experts in the 

domain. Which current and future stakeholders and users should be addressed? Which 

services should be created? Which spatial and communication elements should be kept, 

improved or invented? 

 

Going through the third quarter, the multidisciplinary design teams investigated different 

solutions and options; thinking broadly. They applied brainstorming and braindrawing, 

testing and modelling. To guide them on circularity, they used the mirror of the Circular 

Economy Butterfly diagram (Ellen MacArther Foundation, 2017) to define objects, build 

elements and service systems. They pitched the design concepts to the client, stakeholders 
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and experts and iterated previous designs and compared their ideas with the pre-set 

requirements in the Definition phase.  

Table 1. Designated space/no determined service: Baseline situation research and S&SD tools 
options. 

Phase Discover Define Develop Deliver 

To
o

ls
 a

n
d

 o
u

tp
u

t 

SSD Resources 

SSD Interview tool 

SSD Current user’s 
mood boards 

SSD Current user’s 
experience 

SSD Current space 
vs time tool 

SSD Giga-mapping 

SSD Current 
stakeholder map  

SSD Cultural 
probes box  

Plans, pictures, 
video/3D-model  

Service safari 

Case study and 
market research 

SSD Priority 
charts 

SSD Design 
challenge  

SSD Future  

personas 

SSD Future 
stakeholder map 

SSD Future 
user’s mood 
board 

Design team 
canvas 

Project agenda 

Word cloud, 
mind map 

 

SSD Future 
designer’s mood 
board 

SSD Future user 
journey 

Business model 
canvas 

Prototyping/mock-
ups/video 

 

SSD Spatial 
service system 
map  

SSD Service space 
touchpoint matrix  

SSD Future user 
journey  

SSD Future 
personas 

VR-experiences, 
plans, elevations, 
3D’s, models, 
video 

Mock-ups of 
touchpoints 

 

C
h

ar
ac

te
ri

st
ic

s Period of 
discovery, 
gathering 
inspiration and 
insights, identifying 
site, visitors and 
needs, seeking 
content 
information, gain 
knowledge and 
acquire inspiration 
about the specific 
topic.  

Analysing the 
research results, 
defining key 
elements and 
major design 
goal.  

 

Period of ideation, 
various options to 
solutions are 
investigated, 
pitched and 
iterated.   

 

Delivery of the 
final result by 
defining the 
tangible and 
intangible 
features of the 
S&SD, different 
steps in the 
realization, using 
adequate and 
user-centered 
visualization 
tools.   

 

 
Finally, the design teams delivered nine finalised space and service design solutions. They 

envisioned the future personas and stakeholders, the spatial service system, the interactions 

between touchpoints and users and among users. The teams visualized the pre-service, 

service and after service in customer journeys within the available spaces. They offered 

narratives about future spatial scenarios, models, mock-ups of touchpoints and VR-

experiences aiming at offering the client realistic estimations regarding the intended output 
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and emphasised the difference between what is the space looking now and how it will be 

used in the future. Technical plans, specifications and road diagrams proved the technical 

viability of the project and allowed the client to make the next step; the execution of the 

project.  

 

 
 
Figure 4. Spatial Service System Map – Design: Bui, A. (Vietnam), Mols, A. (Belgium) & 
Hamaway, C. (The Netherlands) (2020). 
 
The screening of the student outcomes revealed that out of the nine team projects and 

based on the circular economy theory and the Butterfly diagram, one project succeeded in 

designing circular objects. Two projects reached the level of designing circular objects and 

circular spaces and six projects offered circular spaces, objects, services and systems. 

Students’ feedback revealed that even stronger process guidelines and checklists would help 

to generate the best overall solutions. Next to this, it was suggested that adding extra layers 

such as circular economy, inclusive design, project budget, legal requirements make a 

wicked design challenge even more wicked.  
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Conclusions 

Spatial design has evolved into a Space and Service Design field with new applications and 

social-cultural-economic interpretations. Through empirical research, educational practice, 

experiments on methodology and application of tools, and through extensive participation 

and feedback of numerous stakeholders, a new design culture in the field of spatial design 

and service design has been established.  

 

The course referred to in this paper responds to the needs of regional, real-life partners by 

improving their service spaces and user experiences. Over the past five years a specific 

design thinking methodology has been developed. Based on service design’s as well as 

spatial design’s core characteristics, it combines participatory, multidisciplinary, user-

centered, interaction and social design approaches. Using the Double Diamond as a 

reference, the methodology addresses both space and service and provides (student) 

designers a strategy to respond to complex baseline situations and design challenges. Users 

are able to specify the baseline situation and articulate the needs of the client, users and 

space. By distinguishing what is there and what is not there, it provides designers a starting 

point and guidelines that allow for the delivery of a complete design response to both the 

space as well as the service needs.  

 

In ongoing research, new tools were and are continued to be developed to respond to 

identified gaps. The final set of tools will incorporate references to existing suitable tools but 

also offer new guidelines that will guide the designer through the space and service design 

process. In closing, Space and Service Design is a young and emerging discipline and requires 

ongoing research, experimenting and further feedback from the design field and clients 

about the effectiveness of methodologies and tools related to different situations.  
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Abstract This paper considers two design student projects at Otago Polytechnic, Dunedin, 
New Zealand completed in 2019 in partnership with local environmental groups, who are 
environmental kaitiaki (guardians) of local forests. Both projects required empathy including 
and beyond human-centered design. Design students were compelled to listen and learn 
carefully, working with the needs of others, including the non-human. Students became part 
of a local community – and shared forest experiences – in order to see through the eyes of 
others (including birds) and to craft communication design responsively. This paper 
considers forests as integrated ecologies in which humans are always implicated, and 
considers how design processes may potentially expand and grow as responsive living 
systems, so that designers (and design educators) may become more conscious actors in the 
world. 

KEYWORDS | MORE-THAN-HUMAN CENTRED DESIGN, LANDSCAPES, DESIGN AND 
ECOLOGIES, PROJECT-BASED LEARNING 
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Introduction  

In 2019 two groups of senior communication design students at Otago Polytechnic in 

Dunedin (New Zealand) engaged with design projects in partnership with two local 

environmental organisations. The projects required us to go outside – to learn in, from and 

with – our local forests and their designated caretakers. The results of these projects 

included a high level of student engagement outside the classroom, and in some cases the 

development of useful outcomes for the host organizations. As a teacher these projects 

helped me to reflect on the value of developing relationships through design. 

In this paper I will first briefly describe the two projects, and use some examples from 

student project outcomes to illustrate the kinds of engagement we had as a result of 

working with these two local communities. I will then consider the models we use for 

thinking about and teaching design and reflect on contemporary theorists from outside of 

design. These will be drawn together to consider how projects such as these might help 

design theories grow as responsive living systems, so that designers may become more 

conscious actors in the world, as Stuhr-Rommereim and Day suggest “interwoven with our 

environment” (Stuhr-Rommereim and Day n.d).  

Project 1: Town Belt Kaitiaki 

 
According to Te Ara, New Zealand’s online encyclopedia: 

“ Town belts are large tree-filled wilderness spaces that encircle cities and are, in 

theory, protected from development. Though the idea of town belts emerged in 

Britain in the early 19th century, the first ones were created in the new 

settlements of Australia and New Zealand in the 1830s and 1840s.” (Te Ara 

website: parks and gardens)  

Unlike most other cities in New Zealand, Dunedin’s Town Belt is relatively intact, and is 

comprised of 202 hectares of forest and sports grounds in the central urban area of Dunedin 

and across several suburbs. 

Dunedin’s Town Belt Kaitiaki is a collaborative, student-led education programme for local 

schools and early childhood centres. Currently there are 15 schools and centres who are 

located nearby the Town Belt and participate in the programme. ‘Kaitiaki’ is a New Zealand 

Māori word that translates into English as “trustee, minder, guard, custodian, guardian, 

caregiver, keeper, steward” (maoridictionary.co.nz 15 February 2020). 

The Town Belt Kaitiaki is facilitated by an education co-ordinator (Claudia Barbirat in 2018-

2019) who supports student ambassadors from these 15 schools and their use of the 
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Dunedin Town Belt as both an outdoor classroom and a space where they can put what they 

learn into practice, using a collaborative community education model for conservation1. The 

school children and teenagers meet regularly. They have developed a vision for their role as 

kaitiaki of the Town Belt and have embarked on a number of student-led projects. According 

the Dunedin City Council website “[projects] range from advocacy of the Town Belt, 

improving recreation opportunities, monitoring wildlife and predator trapping…The purpose 

is to help young people to value and understand the significance of the Town Belt and its 

mauri (life force) and learn to sustain and care for the environment.” (Dunedin City Council 

website 12 December 2019). 

The Communication Design programme at Otago Polytechnic uses a ‘project-based learning 

with communities’ approach, where teaching and learning about design is paired with live 

community projects, engaging primarily with social and environmental organisations. In this 

way formal learning outcomes are embedded within project design. Students engage in 

work-based learning, and develop professional social skills alongside their design literacies. 

The results often demonstrate both broad and deep learning, in a process that is shared. 

Client organisations learn about their own design needs and about the design process while 

students (and teachers) learn about their client organisations’ work and communication 

needs. The learning conversation allows for multiple perspectives. Our senior students 

report feeling confident and prepared for work at the end of their degree, having several live 

projects in their portfolio, and an extended range of experiences such as facilitating 

relationships, conducting research, development and design to both prototype and final 

handover stages. The Town Belt Kaitiaki project fitted well within the kinds of projects we 

work with, and included the added challenge of having children and youth as stakeholders.  

The project began with research. Many of our students had never heard of the Town Belt, 

and their first task was to go out and explore it. We developed maps of our collective 

experiences before meeting with a group of Town Belt Kaitiaki  (TBK) student ambassadors,  

and used these maps to discuss experiences related to specific sites, listening to the group’s 

aims and current projects. Our clients ranging in ages from 8-17, articulated their work, and  

together we identified a range of design outcomes that our students could develop in 

partnership and prototype, and could be usefully employed by the TBK in achieving some of 

their aims.  

 
1 A collaborative community education model for conservations found in a few other centres around 
New Zealand, including the successful Kids Restore the Kepler 
(https://www.kidsrestorethekepler.org.nz/) and Kids Greening Taupo projects. 
 

3284   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE

https://www.kidsrestorethekepler.org.nz/


C. McCaw 

 

 

Figure 1: Experience maps are part of the Discover phase of the Double Diamond model 

Listening, empathy and respectful language were required when we worked with the 

ambassadors as they became ‘project partners’. Design students used a design thinking 

process to better understand the needs of the group. The Double Diamond process was 

developed by the British Design Council in 2005. It follows the four phases – Discover, 

Define, Develop and  Deliver. 

For this project, design students spent their course time conducting site visits, developing 

experience maps, making historical and design research, and developing agile responses to 

the brief. Some of the projects completed the Double Diamond where they have managed to 

iterate, test and design a refined design outcome that the TBK have used, such as a logo and 

brand story. But most of the design student teams finished a low-fi prototype including 

paper and online maps, wayfinding solutions, classroom resources for teachers of 3-7 year 

olds, a guide for social media engagement and an event management toolkit. Many of these 

were user-tested at a TBK student ambassador hui (gathering) and with schools. Through the 

ongoing iteration of design outcomes, design students were encouraged to revisit sites 

throughout the Town Belt, and consider what they too had learned through first-hand 

experience that could provide ideas for the ongoing design conversation. 

The design prototypes became ‘thinking tools’ or ways for both students and partners to 

communicate sites, experiences and opportunities with each other and with others. In the 

process of working together in this way we all learn. 
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Figure 2: TBK student ambassadors workin on website wireframe ideas with design students 

 

Figure 3: Tui was the native bird chosen to represent the Town Belt Kaitiaki, as it is a 
territorial song bird, guardian of the forest. The resulting brand and design outcomes are 
centred around concepts of guardianship (kaitiakitanga). This core value is supported by 
empowerment (whakamanataka), caring (manaakitaka) and education (matauranga) for the 
future of the Town Belt. Original image (left) from franzjoseftours.com, Student logo (right) 

 

As a result of our designs the Town Belt Kaitiaki student ambassadors have formed a 

stronger and deeper understanding of their purpose. The project enabled stronger 
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engagement with other members of the community (Department of Conservation, Signal 

Hills Studios and all the participating schools) and has activated a new sense of togetherness, 

empowering the TBK ambassadors in their mission and vision.  

Evaluation from both Town Belt Kaitiaki co-ordinator Claudia Barbirat and TBK student 

ambassadors was very positive. “The most amazing collaboration yet! The project meant so 

much to TBK and was so in the spirit of our programme.” Claudia Babirat, TBK education co-

ordinator. Similarly design students felt educated and empowered through the 

collaboration. “I’ve lived my whole life in Dunedin, but I never heard of the Town Belt until 

now… the difference with this experience is working with young clients. We were learning 

together.” (Student course evaluation) 

The project required  listening, observing and finding opportunities. Alongside this, students 

engaged in developing environmental, cultural and social literacies, an entrepreneurial 

mindset, and interpersonal skills. Through engagement in this project design students begin 

to understand themselves as members of the local community with responsibilities for 

ongoing action, through their increased environmental and cultural literacy. TBK’s values 

became the designers’ values, including guardianship (kaitiakitanga), empowerment 

(whakamanataka), caring (manaakitaka) and education (mātauranga). The project required 

design students work outside their classroom, with others in collaborative ways, including 

the urban forest. 

Project 2: Orokonui Ecosanctuary and The Kākā project 

Prior to the arrival of humans, Aotearoa New Zealand was a site of many endemic species. 

As a result of the country’s long isolation from other land masses many of New Zealand’s 

animals and plants are not found elsewhere – including 245 species of birds2. (Te Ara 

website: plants and animals)  

However the arrival of people – first the Polynesian Māori, and later European settlers – saw 

the demise of many of these.  

“Early European explorers and colonists remarked on the volume of the birdsong. 
But burning and milling trees reduced and fragmented the bush area available to 
birds, while introduced predatory animals depleted populations and completely 
exterminated some species. Around 50% of native bird species are now extinct in the 
North and South islands.” (Te Ara website 2 February 2020) 
https://teara.govt.nz/en/native-plants-and-animals-overview/page-3) 

In contemporary Aotearoa New Zealand a number of ecosanctuaries – offshore island, 

fenced and mainland –  to provide protected habitats and nesting sites for some rare and 

endangered species. Orokonui Ecosanctuary is one of five fenced sanctuaries.  

 
2 71% of these extinct species were endemic to Aotearoa New Zealand.  
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“A predator fence surrounds 307 hectares of Coastal Otago forest, pests have been 
removed, habitat enhanced with weed control and planting, and many rare and 
endangered species re-introduced.” (Orokonui website 2019)  

Orokonui Ecosanctuary is located 25 minutes north of Dunedin (and Otago Polytechnic) and 

is the site of another senior design student group of projects in 2019, including two design 

honours students. The Kākā Project was developed by design students Katherine Woodfield 

and Georgia Ryan, collaborating with Information Technology student Nick Mulrooney. Their 

project focused on developing design solutions that would help to educate local 

communities about behaviour and best practice in regards to Orokonui’s flock of native 

parrots, known as kākā. Kākā are described as an indicator species (Recio et al 2016). They 

are vulnerable to predation, especially while on their nests, but if kākā are safe, the 

environment is likely to be safe for a range of other species. While the sanctuary will be safe, 

kākā will fly beyond the fence. 

“In 2019 it was rare for any sanctuary visitors ever see the kākā flock, because they 
spend most of their days outside the sanctuary, only coming back at dusk to visit the 
feeders. Most of the flock are tagged, but of the kākā that have hatched in the 
sanctuary or that the Orokonui staff are aware of, almost half of them are missing 
and presumed dead. This is due to impact from predators, inhospitable 
environments, and human interference.” (Woodfield and Ryan, The Kākā Project 
2019, p7)  

The Kākā Project involved a year of research and project design, and included weekly visits 

to the sanctuary, meeting regularly with sanctuary staff and taking walks in the forest. The 

students engaged in literature and context reviews, expert interviews and stakeholder 

testing. Slowly, over the year, their relationships grew stronger, with each other, with 

neighbours and project stakeholders and with the Orokonui forest and birds.  

“Through these regular meetings and discussions, we realised the research aims of 
our project were how to educate, encourage and empower local communities to 
help local kākā thrive. Our tool of choice as designers was through interactive 
multimedia storytelling. … Our hope was that through applying our storytelling and 
design skills we would create products that are innovative, engaging, fresh and 
effective.” (Woodfield and Ryan, The Kākā project dissertation 2019, p7) 

Through their research and design process Woodfield and Ryan consulted with local Māori 

and identified important connections. 

“A Māori approach to these conservation issues provides a deeper understanding of 
(kaitiakitanga) – connections between the land and the people who live upon it. Our 
project needed to respect these connections, and it also needed to emphasise the 
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importance of kākā, both as an indicator species and as a taonga3 species.” 
(Woodfield and Ryan, The Kākā project dissertation 2019, p34) 

Secondly, they identified a range of approaches suitable for interactive multimedia 

storytelling, selecting two media and two strategies for targeted communication. 

 A choice-based game and website was selected for its ability to generate empathy around 

local contexts. This was developed using 2D assets, and modelled on a rural lifestyle 

property, such as those found immediately outside the sanctuary. This game was entitled 

‘Neighbours’ to relate directly to its initial audience, those living near the sanctuary and 

within kākā territory. 

Alongside this, a playable Virtual Reality environment was developed to encourage flow, as 

players were encouraged to see through the eyes of a kākā as they return to the sanctuary in 

the evening, and could listen to other kākā as they about their day’s experiences outside the 

sanctuary. This was a concept or pitch, a single playable space, that demonstrated how the 

game could work. 

Both playable screen-based experiences were designed to help local people4 better 

understand the risks of their own behaviours and backyards for kākā, and how sometimes 

simple changes can keep kākā safe. Examples included backyard trapping to eradicate stoats, 

covering compost bins to discourage rats, and planting food sources the birds liked to forage 

for rather than feeding the birds human food such as nuts and fruit. 

Research, interviews and direct experience informed their storytelling, and through regular 

checking and correlating information, the students assembled a variety of stakeholders.5 

This example demonstrates students making connections between published research, their 

first hand experiences and their proposed design-led storytelling. 

“…(this article) concludes that juveniles are more “innovative, curious and 
exploratory” (Loepelt et al., 2016). This is in line with the general characterisation of 
juvenile kākā we have observed from experts and in person. Juvenile kākā are a good 
example of a protagonist or main character in a game.” (Woodfield and Ryan, The 
Kākā Project dissertation 2019, p12) 

 
3 Taonga, according to Maoridictionary.co.nz is a “treasure, anything prized - applied to anything 
considered to be of value including socially or culturally valuable objects, resources, phenomenon, ideas 
and techniques”.  
4 The proposed games were targeted towards local nearby communities, through schools and hoped to 
be available for visitors to play at both Otago Museum and the Orokonui Visitors’ Centre. 
5 Such as Orokonui, Otago Museum The Halo Project and Predator-free Dunedin 
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Figure 4: Kākā Virtual Reality visualization. Image provide by Katherine Woodfield and 
Georgia Ryan 2019. 

 
Figure 5: An example of a choice-based consequence in ‘Neighbours’, a web-based game 
designed to engage Orokonui’s halo community to better understand how they can create 
backyards that are safer for kaka. Image provide by Katherine Woodfield and Georgia Ryan 
2019. 
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From their design research the students reflected on the nature of their relationships and 

how to encourage others to respect and both actively protect and leave space for the birds’ 

own needs. One of the main themes that emerged through this research was the importance 

of maintaining healthy boundaries between people and nature. “Not pets, not pests” was 

the term Woodfield and Ryan chose to describe this relationship, where the effects we can 

have on each other are explained in terms of healthy distance. 

“…in this world it can be easy to forget that we are a part of nature too and that we 
are holistically connected to the world around us. It can be easy to forget how to 
interact with our native plants and species, with introduced pests, or with a curious 
parrot that finds its way into your backyard. … we want to encourage people to think 
actively about the choices they make in their backyards… (and to) think about the 
experience a kākā has in this world, and how individual actions may affect them… 

The students found that storytelling and gameplay could help people experience this healthy 

distance, but realise other forms of connection too. 

“By combining storytelling, technology and conservation, we hope that people will 
come to realise that the world of an ecosanctuary and the world of a backyard are 
not separated, but connected and dependent. ” (Woodfield and Ryan, The Kākā 
project dissertation 2019, p49) 

Through our regular visits to the sanctuary Design students were compelled to listen and 

learn carefully, walking and talking about the experience and their changing ideas, and 

working with the needs of others, including the kākā themselves. In the process of working 

in this way, we became part of a local community – forging close connections. We would 

often sit silently in the forest listening to the activity around us. Listening was an important 

way to learn, but students asked many questions, and became well versed in the behaviour 

of the kākā flock, who we rarely saw at the sanctuary during the day. 

Dynamic systems in which we are always a part 

As a group of colleagues6 we have developed methods for working with environments and 

communities, drawing upon the Double Diamond approach, combining direct first hand 

experiences, experience and journey mapping, developing stakeholder relationships, 

conducting expert interviews and literature and context reviews before analysing, 

developing prototypes, and seeking feedback from participating stakeholders and users, 

iterating and prototyping.  

However, as our work has led us beyond human users, I look outside of design writing to 

reflect and make connections that we can introduce to design thinking too. Donna Haraway, 

 
6 Denise Narciso and Ana Terry were co-teaching on the Town Belt Kaitiaki project, and Denise Narciso has 
worked as a co-teacher in a number of other projects since 2017. Other teachers assisted with project 
development including Martin Kean and Morgan Oliver. 
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is a feminist and biologist, who reconsiders the ways we think about our human place in the 

world. Haraway’s (2010) book When Species Meet, inspired me to consider our design 

classroom experiences beyond their immediate educational outcomes. Haraway’s challenge 

in the opening pages of the book, is to question our separate wholeness as beings, drawing 

upon “co-habitation, co-evolution and cross-species sociality” (Haraway 2003) in order to 

refocus on ourselves as always in dynamic co-operative systems equally biological and social.  

Within these systems Haraway encourages curiosity, a quality we foster in design studios 

too. “Curiosity should nourish situated knowledges and their ramifying obligations.” 

(Haraway 2010, 289). ‘Situated knowledges’ is a term Haraway uses, proposing that we value 

‘embodied’ accounts of knowing and that we consider all we know as mediated through 

specific and historic contexts. “Situated knowledges require that the object of knowledge be 

pictured as an actor and agent, not as a screen or ground…”(Haraway 1988, 592). Haraway 

insists that we engage in the “power charged social relation of conversation” (Haraway 1988, 

592). A conversation requires us to position ourselves, to speak as well as listen, to accept in 

order to respond. Conversations require humility and patience. These two projects both 

required many conversations with a variety of project partners and stakeholders. Beyond 

that, a special kind of listening emerged within both student groups, with implications 

beyond the human. Through our work with forests and their inhabitants and human 

caretakers, design students did not dwell in the past nor harked for a return to a previous 

untouched time in New Zealand’s history. Rather they sought to understand our connections 

– with each other, and beyond human – and by implication our responsibilities. 

Our conception of nature as separated from daily human experience has its roots in 

Eurocentric meta-narratives and dualist ontologies. A history of designers working with 

nature is identified by Louise St Pierre (2019) where a continuum of changes beginning in 

Europe in 1500’s continue to shape the way that designers think and work, through the 

separation of human thought and earthly matter. While St Pierre traces a history of attempts 

by designers movements to reconnect this dualism, human-centred design continues to 

position humans as actors, and frames nature as powerless. This is in stark contrast to 

Haraway’s ‘objects of knowledge’ that she insists are positioned as actors or agents. St Pierre 

advocates for humility, and specific and place-based practices, supporting Blenkisop’s call to 

“…turn to nature as a teacher: “New relationships and commensurate language will arise 

slowly out of action–actual engagement in new ways of being present to, and interacting 

with, the world.” (Jickling et al, 2018: 36, in St Pierre 2019, 105). 

St Pierre is advocating action-based engagement of designers in the first instance, a practice 

also required in both projects described in this paper. We could not have gained the same 

level of engagement with our design environments and communities without direct 

engagement. Although direct engagement is a premise of human-centred design, social 

relations that extend beyond the human would be unusual. Our work with forest 

environments and birds sought to create and share a social approach through a design-led 

enquiry. 
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A third article also helped me to consider these projects. Juanita Sundberg is contemporary 

Canadian writer, her article ‘Decolonizing Posthumanist Geographies (Sage, 2014) – although 

not written for design educators – provides both a critique of dualist conceptions of nature, 

but she also proposes ways or methods for working differently. 

Sundberg identifies three steps for practicing in ways that decolonize posthumanist thinking 

about our natural environments, and in each step, I have found parallels in the teaching and 

learning projects described, or in the New Zealand education context that I am practicing 

within.  

I summarise Sundberg’s three steps and consider the how these may be identified in the two 

design projects. 

Step 1: Sundberg’s first step is locating the self, ‘identifying the position you learn from’. 

Sundberg proposes that we recognize our position but that the goal is to move beyond it, 

using the term ‘homework’ to describe this. “…homework starts from where we are but the 

goal is to move beyond identity politics to take responsibility for the ontological and 

epistemological worlds we enact through the paths we walk and talk.” (Sundberg 2015, 40). 

This echoes Haraway’s situated knowledges. In a simple way, our students are making first 

steps towards recognizing and negotiating their position through leaving their classroom, 

and working with others. They start to propose that the work of designers is much more 

focused on relationship building, and seeing through anothers’ eyes, and that other’s eyes 

could be those of a parrot. 

Step 2: Sundberg’s second step is ‘Learning to learn about multiplicity’. She builds from the 

concept of ‘walking with’ put forth by the Zapitistas in 2005, which proposes ‘participatory 

reciprocity’, framing knowledge as a social activity. In this Sundberg believes we must make 

room for indigenous knowledges, protocols and methodologies.  

A number of Māori concepts were employed by both consultants and stakeholders 

throughout our projects. These concepts are not easily translated, and are inseparable from 

the experiences of working with other indigenous frameworks. The Kākā Project students, 

while not indigenous, identified the importance of respecting and making room for Māori 

concepts, and did not separate this from other forms of knowledge. They described the birds 

as taonga (treasures) alongside the fact that they are an indicator species – a biological term 

– embedding cultural value as inseparable from environmental and ecological value. The 

concept of kaitiakitanga (guardianship) held both projects together, connecting students 

with both their forest environments and their environmental caretakers, and both had 

consultant activities through formal partner relationships with local runaka (tribal) 

representatives. 

Step 3: Sundberg’s final step is recognizing walking as a performative co-production of 

knowledge and space …“Dialogic practices/politics of walking and talking, doing and 

reflecting…the path to social change must be walked and talked ” (Sundberg 20015, 40).  
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During both projects, design students were required to leave the classroom and learn 

through direct experiences, and through working with others including regular forest trips. 

The powerful process of walking and talking cannot be underestimated, and shaped the 

nature of both project experiences, as we learned from each other, from and through the 

forest experience. 

Sundberg’s three steps connected with Haraway and St Pierre’s efforts to define a 

relationship-based engagement with more-than-human and natural environments.  

Design education 

Designers and design educators have started to embrace and communicate open-ended and 

dynamic environmental processes as responsive systems; however through projects such as 

these we start to see the limitations of some of the design frameworks and processes. We 

need to continue to ask questions of human-centred design and its methods. This will 

require different interpretations of agency, environment and action for designers and design 

educators.  We need to continually consider how we can broaden human-centered design 

processes to include the more-than-human in social relations and reflect this through 

teaching and applying skills such as humility, listening and making room for other sorts of 

knowledge, including the non-human. We need to be critical of design processes that don’t 

recognize the necessity of being specific and located, and those that consider a single design 

process as universal. 

These projects did not start out to seek to be critical of established methods but required  

listening, observing and finding opportunities. Alongside this, students engaged in 

developing environmental, cultural and social literacies, and interpersonal skills. In many 

ways collaboration is at the heart of these projects. Teachers work collaboratively with 

students who are working in design teams with others. Beyond the classroom however, 

students learn to work with stakeholders in a collaborative way, including the co-design of 

potential design solutions. These projects are founded in developing strong relationships, 

and out of these emerge trust. In these cases relationships extended beyond human 

relationships, to include specific forest places, at times both performative and relational. 

While to claim that we became  “interwoven with our environment” (Stuhr-Rommerein and 

Day 2012) would be an overstatement, these design education experiences did become 

‘thinking tools’ to help us communicate sites, experiences and opportunities with each other 

and with others. 
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Abstract | Design education faces new challenges due to the growing globalization, 
dynamism of markets, the development of technology and high levels of complexity in 
various systems. The Circular Economy has been proposed as a restoration concept that 
implies reusing materials, using renewable energies and reducing waste. Designers have the 
opportunity of leading sustainable innovation by considering the long-term implications of 
their actions.  Design educators should focus on teaching future designers to think critically 
to fulfil the responsibility of designing a sustainable world. Nineteen instructors at our design 
school were certified by The Index Project® to teach the Compass® methodology. This paper 
describes major takeaways self-reported by the participating instructors through the final 
article assignment delivered to Index. Findings from each article were classified and 
compared using a matrix to determine common and individual discoveries. Data analysis 
enabled us to identify successful aspects of the methodology when applied to the variety of 
cases and areas of improvement for future development. The Compass proved to be a 
flexible frame of action to organize, structure and manage the design process. The 
fundamental aspect valued by instructors and students is the focus of the method on 
maintaining coherence between FORM, IMPACT and CONTEXT throughout the design 
projects. 
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1. Introduction 

Currently, design education faces new challenges in response to the growing globalization, 

the dynamism of markets, the incessant development of technology and high levels of 

complexity in various systems. The traditional Linear Economy model of consumption (“take-

make-dispose”) is unviable due to constraints in the availability of resources, scarcity, and 

the damage of the environment (Stegall, 2006). The Circular Economy model has been 

proposed as a system that is “regenerative by intention and design” (Ellen MacArthur 

Foundation, 2015) shifting the disposal ‘end of life’ of products and systems, for a 

restoration concept that implies reusing materials, using renewable energies and reducing 

waste. Confronted with this rapidly changing reality and the world’s actual complex 

challenges, such as the Covid 19 pandemic, designers have the opportunity of leading 

innovation by considering the long-term implications of their activities and thus, design 

educators must focus in teaching future designers to think critically to respond to the 

responsibility of designing a sustainable world (Andrews, 2015). 

 Design educators need to constantly strengthen their knowledge, skills, and abilities, by 

incorporating pedagogical and creative approaches that enhance their students’ and their 

own learning and mindset building process. Instructors must empower students with the 

concept of design as a way of living, thinking, and thriving. Consequently, design students 

who develop a resilient mentality, can transform problems into innovative and sustainable 

solutions for social welfare, improving people’s lives. 

Our design school counts with a wide variety of instructors, trained in different and specific 

areas. As a design school in the 21st century, we aim to install a common and valuable 

design culture to transmit to our students the core mindsets and roles of designers as 

relevant actors in society. Considering the influence and responsibility that design has in the 

preservation of the environment and in transmitting ecological literacy (Orr, 1992) to the 

global population through design, we signed an agreement of collaboration with the Danish 

NPO: The Index Project®, which considered certifying nineteen of our instructors in the 

methodology “Design Compass to Improve Life®”. In order to receive the certification, each 

participant (or team) had to design and implement an intervention in which they applied the 

methodology to solve a challenge detected in their work at the Design School. 

Section 2 of this paper reviews the implications of the transition from a Linear to a Circular 

Economy, the role and opportunity for design and designers in this scenario, the need for 

educating designers for sustainability and some of the resources, methodologies and tools 

available for them. In addition, it describes the Compass methodology. Sections 3 to 6 are 

centered in displaying the variety of interventions designed by the instructors and major 

takeaways from their experiences applying The Compass methodology to solve diverse 

challenges.  
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2. Literature Review 

2.1 Towards a Circular Economy, the role and opportunities for design and 

designers 

Today, the world faces a major environmental crisis as a result of the development of The 

Linear Economic model which benefited some aspects of productive systems–oriented 

mainly to consumption–deeply damaging the environment and the natural resources 

reserves (Andrews, 2015). In this scenario, the Circular Economy model has been proposed 

and is beginning to be successfully implemented as a way to ‘design out’ waste (Ellen 

MacArthur Foundation, 2015) by rethinking productive systems to favor disassembly, reuse, 

and produce cleaner energy. But the environmental and sanitary problems we face today 

are not only influenced by the physical attributes of products. There is a need to transform 

the values by which we live in the world, which represents an “extremely complex 

sociological dilemma” (Stegall, 2006). 

 In this context, design as a discipline and designers as practitioners, have a relevant role 

(Kolko, 2015), and a responsibility as changemakers in a culture of resilience.  If designers 

supported the development of the Linear Economy in the past, they have today the 

“potential of facilitating and even leading the development of a Circular Economy'' 

(Andrews, 2015). Stegall (2006) proposes the concept of “intentional design”, based on 

designing products that support positive, and constructive ways of living in the world. If 

design is focused on the well-being of people and the planet, it can actually improve people's 

lives (LUTNÆS, 2019), and even likely be able to influence in the way people live and in the 

“values they hold” in the future (Stegall, 2006).    

But how can we influence as design educators to provoke a change in mindset of future 

designers? Probably the first thing that we need our students to question is the 

responsibility of creating more products that respond to a culture based on consumption 

and premature obsolescence and motivate them to shift the paradigm to replace the 

concept of ‘consumer’, with the concept of ‘user’ (Andrews, 2015; Kolko, 2015; Stegall, 

2006).  

2.2 Design education for sustainability 

Educating designers for sustainability is described in the literature as a fundamental aspect 

of design curricula (Andrews, 2015; Stegall, 2006; Orr, 1992). At the same time, the concept 

of ‘circularity’ is proposed as a powerful ‘rethinking device’ to produce creative solutions and 

stimulate innovation (Ellen MacArthur Foundation, 2015). Designers educated for 

sustainability, will be able to incorporate sustainable thinking in their projects (Andrews, 

2015), and will understand local needs, cultures and ecosystems to produce adequate 

solutions to diverse challenges. Future designers will only design for sustainability if they 
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develop their own ecological literacy first. This way they will also spread ecological literacy 

to all members of society through intentional design (Stegall, 2006). 

The design process used historically by designers has been described as a ‘designerly’ way of 

thinking that alternates iteratively the space of the problem and the space of the solution. 

Through these cycles, the problem is framed and re-framed and the ideas with which 

designers seek to solve them evolve and are modified (Dorst & Cross, 2001; Wiltschnig, 

Christensen, & Ball, 2013). Designers ‘engage in a dance of process, creativity, and often 

conflict’ (Kolko, 2011), making sense of challenges identifying constraints and requirements 

of their users. 

There are diverse models and methodologies that have been developed to support designers 

in their evolution to a more sustainable design practice. The “Cradle-to-cradle” approach 

(Braungart, M., McDonough, 2002) proposes that products should be designed so that after 

their useful life, the materials they are made from become nutrients for new products or for 

living organisms. Eco-design (Brezet, H. Van Hemel, 1997), defines a series of strategies to 

manage and assess the ecological aspects of a design and its productive process based on 

the Eco-design wheel. The Circular Design Guide developed by the Ellen Mc Arthur 

foundation (EMF) and IDEO was created to support circular principles in organizations and 

has proven to be effective as a hands-on guide (Reigado, Fernandes, Saavedra, Ometto, & Da 

Costa, 2017).  

All of these methods support the movement towards more sustainable modes of 

production, and the development of critical innovation. As described by LUTNÆS (2019), 

critical innovation “calls for everyone first to consider what situations to change, then the 

socio-ecological consequences of intended change, and who would benefit from a specific 

situation changing”.  Andrews (2015), complements the previous by pointing out the need 

for designers to approach problem-solving in a holistic way, orienting their thinking and 

practice of design towards the Circular Economy to create sustainable products and services. 

The Compass® methodology developed by The Index Project® is a model proposed to 

structure the design process which can be combined and complemented with the methods 

mentioned above to create sustainable solutions to improve people’s lives. 

2.3 The Index Project® 

The Index Project®, formerly INDEX: Design to Improve Life®–born in 2002 in Denmark–is a 

Danish NPO with global reach that inspires, educates and engages people in designing 

sustainable solutions to global and local challenges. The organization promotes the 

application of design and its processes to create better solutions in vital areas of the lives of 

people and communities worldwide. The development of their design approach is coherent 

with the literature revised on the belief that our globalized and knowledge-based world 

demands different skills from those needed in the industrial traditional linear economy. 

Societies need critical, innovative and responsible citizens who can ideate solutions for 
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complex challenges using cross-disciplinary, user-centered and sustainable processes, 

methods and techniques applicable by everyone (not only by designers). 

Although they agree on the relevance of Design Thinking and the creative methodologies 

connected to it as a means to provide future generations with the skills needed in the 21st 

century, they insist that mere design thinking is not enough. They suggest that design 

methodologies must be deeply anchored in what the organization in 2002 coined Design to 

Improve Life; a user-based design approach that ensures that the triple bottom line of 

economic, social and environmental sustainability is always taken into account. 

2.4 The Compass® methodology 

The Compass® (The Index Project, 2012), is the backbone of the learning initiatives 

developed by The Index Project®. It is a problem-solving and planning tool that integrates 

the three fundamental competencies of didactics, process facilitation and 'design to improve 

life'. It guides the design process by helping students and/or professionals to navigate, focus 

and stay on track, while encouraging curiosity, engagement, creativity and innovative 

thinking. 

It uses the parameters of form, impact and context in four phases: prepare, perceive, 

prototype and produce. In this way, fundamental aspects of the development of a design 

solution are covered such as function, potential, level of innovation, propagation and 

economic, environmental and social sustainability. In addition, it examines usability and 

cultural/geographical factors, specifically in the context where the solution will be 

implemented. Combined, these parameters assess the real possibilities of a design to 

improve people’s lives.  

FORM: evaluates the surface, material, interface, color, coherence and aesthetics of the 

design.  

IMPACT: is centered in the relevance and real potential of the design to improve people’s 

lives and in its economic and environmental sustainability.  

CONTEXT: focuses in the context in which the design will be inserted, the relevance of the 

challenge and the solution in the culture and geographical location in which it will be 

implemented.  
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Figure 1.   The Compass® methodology developed by The Index Project® Each of the four 
phases are composed by a series of steps that ensure the form-impact-context triad is being 
assessed. 

3. Methodology 

Nineteen instructors at the Design School participated in the training program to learn how 

to use the Compass. The selection included academics dictating a variety of courses in the 

three majors that the school offered at the moment (Graphic Design; Space and Object 

Design; and Digital Interaction Design). The training program consisted of sixty-five class 

hours hosted by two members of The Index Project®, divided in two weeks spaced by 5 

months (March/August 2018).  During the first week, participants were introduced to The 

Compass methodology going through its four phases and concluding with the delivery of a 

fast one-day team assignment. During the second week, the training focused on deepening 

the acquired knowledge and exercising various facilitation roles to enhance the learning 

process of instructors and students. The training was finalized with the planning of an 

implementation intervention using a whole Compass cycle by each instructor (or groups in 

case of co-teaching teams). 

This paper describes preliminary results in the form of main takeaways self-reported by the 

participating instructors through the final article assignment delivered to Index and from the 

feedback given by The Index Project team. Findings from each article were classified and 

compared using a matrix to determine common and individual discoveries. Data analysis 

enabled us to identify recurrent successful aspects of the methodology when applied to the 

variety of cases and areas of improvement for the future development of the Compass.  
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4. Intervention cases 

Table 1 displays a description of the intervention cases designed by the instructors 

individually and in teams depending on the selected challenge. The election of the 

challenges was free, limited only by the requirement of planning and executing a whole 

Compass process (going through the four phases). The majority of the instructors developed 

plans related to their courses, but some teams also designed workshops for organizations or 

collaborative projects between the Design Schools and companies or institutions. For 

example, one of the groups chose to use The Compass methodology to develop, plan and 

frame a strategic vision for the University, which for the Index team “shows a great overview 

that you can actually use design-based tools in an academic context”. Another instructor 

used a real-life challenge: cycling in the Municipality of Concepción to empower students to 

use their knowledge and skills to improve their communities’ lives.  

Table 1. Intervention Cases designed by the instructors at UDD.  

WORKING GROUPS  Area of intervention Title of the intervention 

CASE 1: 3 instructors 

Organizational/Strategic Planning 
Design for Schools at UDD 

 

Towards a strategic 
approach in universities: 
Design tools for strategic 
planning to envision the 
future.  

CASE 2: 1 instructor 

Academic & Collaborative/2nd 
Year Graphic Design Studio jointly 
with Ashoka Chile 

 

COLLABORATIVE DESIGN / 
Temporary Exhibition 
Information System to 
disseminate the experiences 
of young Chileans who are 
agents of change. 

CASE 3: 2 instructors 
Organizational/Workshop for the 
development of a Security Project 
in Mutual de Seguridad 

Compass Training Workshop 
to frame a challenge and 
define a security project for 
professionals and managers 
of Mutual de Seguridad. 

CASE 4: 1 instructor 

Academic & Collaborative/ Joint 
project between UDD Design and 
the Municipality of Concepción 

 

Application of the Compass® 
methodology to improve 
bicycle user experience in 
the city of Concepción Chile. 

CASE 5: 1 instructor 

Academic/Final Year Project 
Studio 

 

Defining the Final Year 
Project challenge: using the 
Compass to work 
collaboratively, actionate 
ideas, and develop a first 
prototype of solution. 

CASE 6: 1 instructor 

Academic/3rd year, Space and 
Objects Design Studio 

 

The Compass by Index: 
Innovative learning 
experience in an Object 
Design Studio. 
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CASE 7: 1 instructor 

Academic/Idea visualization in the 
Idea Laboratory course 

 

Idea visualization system as 
an educational tool to 
maximize the efficiency of 
the creative process focused 
on the initial stage of idea 
germination for social 
innovation projects. 

CASE 8: 1 instructor 
Academic/Integrated Design 
Studio in the fourth year of the 
Design degree program 

Intrinsic motivation as a 
driver of design learning, 
towards a sustainable and 
human-centered outcome. 

CASE 9: 1 instructor 
Academic & Collaborative 
/Ideation and Creativity Studio, 
first year students 

The Compass® as a support 
tool for the development of 
projects in the Ideation and 
Creativity Studio; innovation 
in health for the Regional 
Hospital of Concepción-
Chile).  

CASE 10: 1 instructor 
Academic/Final Year Project 
Studio 

Promote competence 
development an attitude 
towards innovation 
throughout the design 
project. 

CASE 11: 1 instructor 

Academic/Interdisciplinary course 
design 

 

The Compass for 
interdiscipline: 
Interdisciplinary courses 
design through the Compass 
Methodology. 

CASE 12: 2 instructors 
Academic/Integrated Design 
Studio in the fourth year of the 
Design degree program 

Incorporation of the 
Compass in Integrated 
Design Studio at UDD. 

CASE 13: 2 instructors 

Academic/Ideation and Creativity 
Studio, first year students 

 

Use of The Compass in First 
Year Design Studio to teach 
the stages of a creative 
ideation process. 

CASE 14: 1 instructor 

Academic/First Year Visual 
Semiotics course 

 

Structuring and prototyping 
of a theoretical-practical 
curricular activity that 
measures the development 
of competencies and 
learning results in the 
course Visual Semiotics with 
the support of the Compass 
Methodology. 

 

The following images illustrate the collaborative and active design process that The Compass 

methodology fosters in various contexts of application. 
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Figure 2.   Organizing and selecting ideas about topic of interest. 

 

 

 

 

 

 

 

Figure 3.   Collaborative Mind Mapping and Personas 

 
 
 
 
 
 
 
 

Figure 4.   Interview and observation data analysis and Oracle Round. 
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Figures 5 and 6.   Strategic Planning Design for UDD Design School. 

5. Main Takeaways described by instructors and The Index 
Project team 

 

• Alternating divergent and convergent approaches: The Compass methodology 

enables to flow in the dynamics and challenges that are present when 

alternating between divergent and convergent approaches. This is highly useful 

when facilitating a design process, as it provides a solid overview of the 

interdependency between the space of the problem and the space of the 

solution. Participants reached a high level of motivation and commitment 

participating in the activities which greatly favor creative and divergent thinking 

so necessary to design and plan with future vision. In addition, teams were able 

to converge and agree upon the large number of ideas generated by working 

collaboratively. 
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• Focusing in action: The dynamic experience of using The Compass and its various 

techniques keeps the process active and creative. The four phases are oriented 

towards action and critical thinking is experienced through hands-on activities 

that foster collaboration and decision-making. In addition, the use of the body 

and movement is supportive of a philosophy of teaching that in the words of an 

Index facilitator: “isn’t solely about the mind but, just as much about the body”. 

• Supporting teaching and project structure: The Compass methodology supports 

both teaching and learning. It considers how to foster creative thinking in 

students and at the same time pushes instructors to plan their activities in a 

detailed way, considering their learning objectives and expected outcomes. The 

structure given by the four phases of The Compass combined with setting clear 

learning goals for each of them gives students a clear understanding of what to 

achieve in each step of the process. Students demonstrated that they 

understood the fundamental aspects to consider in their design processes after 

experiencing the use of The Compass. 

• Exploring Mindset, Motivation and Fun: The Compass techniques are very 

strong in the early phases of the design process forcing participants to develop 

an exploring mindset and not jump into defining solutions before the challenge is 

thoroughly understood. This approach pushes students towards change and out 

of their comfort zone. The energizer techniques provided in the Teacher’s Guide 

proved to be useful for students to gain energy when the design processes 

become exhausting and extra challenging, “shake-up and renew the work 

environment, hence boost the motivation” (Index team member). 

• Creating a learning community: Students and instructors shared the confidence 

they felt by being part of a learning community while using The Compass. The 

techniques offered by the Compass, especially in the first two stages (Perceive 

and Prepare), enabled facilitators to create an appropriate environment for all 

participants to have an opportunity of being heard. In addition, students worked 

collaboratively which contributed enormously to the quality of their projects. 

The “four learning spaces” defined by the methodology (roles of facilitators 

during the process), opens up a completely different learning community and an 

inspiring constructive feedback culture in the classroom. Instructors described 

they felt more connected to their students’ topics of interest and personal 

visions and also more objectively critical about their proposals. 

• Assessing coherence for sustainability: The FORM-IMPACT-CONTEXT triad and 

the instruments available to analyze them, supported students to question and 

assess their ideas by collaboratively assessing the variables in the following way: 

FORM: What is the solution I am creating? Why does it have that form? Is it 

sustainable economically, socially and environmentally?  

IMPACT: Who is the user of my design solution? What does he/she really need? 
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CONTEXT: What is the context were my challenge is inserted? How does that 

context define the solution? Why is my solution adequate for that user and 

context? 

6. Areas of improvement for future development of The 
Compass methodology 

 

• Data Analysis Tools: Instructors observed that even when some students 

collected interesting and relevant data from their users, they did not know how 

to process, interpret and synthesize that information in order to generate 

insights for their projects. Complementing the Compass with specific tools to 

organize and approach the analysis of observation and interview data would 

support this gap. 

• Connecting objectives towards expected outcomes: Instructors concluded that 

listing up objectives and expected results for every phase of the process enables 

them to plan clearly. Incorporating a technique to intentionally connect these 

aspects could contribute to the coherence of design projects and teaching-

learning plans. 

• Deepening user study: One of the main difficulties faced by the students was the 

identification and understanding of the user. The “personas” technique helped 

them to imagine and visualize a possible user, but they were not proactive in 

deepening on the users’ lives and empathizing with them. This distance from 

reality influenced their ideation process decreasing the degree of innovation, 

adequacy of their solutions and coherence of their projects (which weakened the 

FORM, IMPACT and CONTEXT triad). 

7. Conclusions 

Through this initial overview of results of the fourteen intervention cases implemented by 

our instructors, we conclude that The Compass is a flexible frame of action to organize the 

design process. It is not a specific design tool to develop product design, or eco-design, but a 

structure that enables to manage the creative process and combine it with other 

instruments. Going through each phase enabled students to visualize the project as a whole 

and organize their actions towards a clear objective.    

The fundamental aspect that we highlight is the focus in maintaining coherence between the 

triad of FORM, IMPACT, and CONTEXT. The constant recapitulation of these three 

dimensions during the four phases of the process enables to transform research data in 

3308   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE



Design educators in the 21st century 

 

empiric evidence that materializes through innovative, sustainable and adequate solutions 

that improve people´s lives.  

As partners of The Index Project®, we peruse to analyze all of the implementation cases in 

more detail, compare them and work towards evolving The Compass and its future impact in 

design education and project development. 
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Abstract | A considerable amount of social impact projects promise the revitalization of the 
crafts sector and empowering of the artisans. While a part of ongoing projects around the 
world might be considered successful, the rest loses the essence of working with the 
craftspeople and is rather another design project for consumerism.  
Therefore, this research examines various cases from around the world that tackle the issues 
surrounding poverty by working with craft communities. This online survey of social 
development projects, semi-structured interviews with artisans and one of the author’s own 
observations in craft workshops in Turkey reveal the opportunities, problems, and areas of 
consideration for design practice. These findings are expected to pave the path for designers 
in creating a more conscious effort in working with socially, economically and culturally 
diverse communities and enhance the relationship between the craftspeople and designers.  

KEYWORDS | DESIGN FOR SOCIAL IMPACT, CRAFTS, DESIGN INTERVENTIONS, 
EMPOWERMENT 
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1. Introduction  

Design is usually associated with mass-production and high-end markets and some scholars 

criticize designers for not devoting their time to the world’s real problems (Papanek, 1971; 

Fuad-Luke, 2007). However, there are many examples of design interventions that have 

positively affected the lives of less fortunate people (Pilloton, 2009). Margolin states that 

design for social impact, or design for development in his words, has existed since the 1960s 

and “since the 1960s, it has been introduced sporadically to the development process, 

although it is yet to earn itself a permanent place in that process” (2007). However, 

designing for developing contexts usually happens from afar and designers tend to invest 

their free time or pro bono activities around this concept (Fuad-Luke, 2007; Donaldson, 

2008). Papanek asks, “Isn't it too bad that so little design, so few products are really relevant 

to the needs of mankind?” thereby criticizing designers with no interest in developing 

countries or rural problems (1971, p.62). The contemporary design world favors 

consumption-oriented design over socially responsible design (Pilloton, 2009, p.10). Pilloton 

suggests that “beyond the individual egos of those in the profession, however, the design 

firm is a mechanism that traditionally caters to corporate clients and their target consumer 

markets” (ibid., p.14). 

While writing about the design for 90% of the exhibition of Cooper- Hewitt National Design 

Museum, Chick and Micklethwaite claim that developers might have good intentions toward 

local output in the developing world; however, the projects are usually designed by Western 

designers (2011, p.155). Admittedly, the criticism here is not for the designers’ good 

intentions; however, there are a plethora of diverse layers in development projects that 

need to be taken into account. Briefly, societal norms, legal framework, budget, governance, 

financial access, cultural beliefs, continuity of use, and availability of materials can be named 

as consideration points (Rogers, 2014).  

Manzini says that design is at the core of the problem of the world’s situation today (2007, 

p.77). Though it can also become the answer to contemporary issues since “it [design] is the 

social actor that above all others, by its very nature, has to do with the everyday 

relationships of human beings with their artefacts” (ibid.). As Pilloton explains: 

 

“By adding design to the social entrepreneurship equation, we form a symbiotic 

relationship between people, product, and profit, bringing design to more socially 

and fiscally sustainable arenas while giving enterprises a tangible and deliverable 

tool around which to structure production, job creation, and economics.” (2009, 

p.17) 

 

In his book The Green Imperative, Papanek lists seven specifications for a designer, and the 

last two especially are more striking for the sustainability-conscious designer. These 
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specifications are “the wisdom to anticipate the environmental, ecological, economic and 

political consequences of design intervention” and “the ability to work with people from 

many different cultures and different disciplines” (1995, p.8).  

2. Social Impact, Design, and Crafts 

Crafts are “any profession that requires the use of the hands and is limited to a certain 

number of mechanical operations to produce the same piece of work, made over and over 

again” (Hirszowicz cited in McCullough, 1996, p. 12). Against all odds, crafts continue 

generating jobs in developing and developed countries “at a minimal cost” (Richard, 2007). 

However, crafts are facing numerous challenges today. The UNESCO report points out that 

one of the obstacles in passing cultural values on to subsequent generations is the restriction 

in sharing the age-old knowledge with outsiders (2003). Though craft skills and techniques 

were passed down the generations, it is also known that some of the traditional crafts are 

declining since there are only a few practitioners left and no one will learn their invaluable 

skills (The Heritage Crafts Association, n.d.). 

Risatti claims that in the contemporary world, after the Industrial Revolution, crafts have 

been diminished by design; by machine production (2007, p.153). However, Shiner says that 

craft and design are “historical partners” (2012). Kaya and von Busch (2018) argue that 

empowerment by design is a way of colonizing the craft practices since craft enterprises 

aren’t strong competitors versus mass-production. They suggest that two options for crafts 

are either abandoning them or turning them into products for tourists (ibid.). To 

comprehend the situation better this research looked at examples from around the world 

for which designers and craftspeople worked together.  

2.1 Cases from Around the World 

The first example is a non-profit organization called Potters for Peace that “offers support, 

solidarity and friendship to developing-world potters” and produce low-cost ceramic water 

filters (Potters for Peace, 2006). The design work is based on the engineering of a clay water 

filter, and the organization trains local potters in building these ceramic filters with specific 

materials so they can create hygienic water filters (ibid.). 

Another notable example comes from the Philippines where Ann Wizer started a recycling 

project in 2006, working with trash collectors and women who turn this trash into 

handcrafted accessories. This project involved over 180 women and their guild began 

strengthening from its very inception (Invisible Sisters, 2009). This project shows the benefits 

of participatory design methods as a way of understanding people and their needs. It is also 

notable that Mahatma Gandhi suggested “the poor of the world cannot be helped by mass 

production, only by production by the masses” (cited by Schumacher, 1973, p.163). 

Potentially, manufacturing in groups, such as the Invisible Sisters do, can be an alternative 
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approach to tackling the social and environmental problems associated with mass-

production and mass-consumption.  

In another example, Kara Pecknold focused her dissertation work enabling craftspeople in 

Rwanda. As part of this project, she had to develop a technique for mutual communication; 

because none of the parties knew the other’s language during the workshops she conducted 

(Pecknold, 2008). The result was a brand (Covaga) and identity development for the 

exported craft products (ibid.). 

Similar to the projects above some companies organize social responsibility projects in order 

to give back to the community. These firms work with NGOs or form their own teams to 

work with local communities. The Italian company Moroso has developed a furniture series 

called M’Afrique by bringing together famous designers like Tord Boontje, Patricia Urquiola, 

Birselplusseck, Dominique Petot with craftspeople from Africa over a period of two years in 

2009 (Moroso, 2011). The project claims to be empowering the craftspeople (Moroso, 2011), 

however, the longer-term sustainability of this kind of endeavor is questionable when the 

outcomes are so extravagantly styled and fashion led. Although the products can still be 

found on the company’s website, Moroso’s positive impact on the craft communities 

remains doubtful (Reetzke, 2012). However, the designers like Birselplusseck and Stephen 

Burks- who curated the first M’Afrique installation- still work with the artisans in Senegal 

(Birselplusseck, n.d.; Stephen Burks Man Made, n.d.).  

Max &Co. worked with the local women in Nairobi, Kenya to develop limited edition bags 

(Colosimo, 2009). Because this company is in the fashion industry, the timeframe for the 

accessories produced by the Kenyan women was a maximum of two months.  

Although the cases mentioned above had some positive impacts, one can also criticise the 

misuse of these uniquely grown, precious talents for the sake of, for instance, producing a 

piece of high-fashion furniture that is likely to last in the market only for a couple of months 

and then production comes to an end. 

In contrast, working with Hella Jongerius, the Dutch designer, IKEA created a workshop in 

India, in which, once the production of IKEA pieces had finished, the women were allowed to 

continue working and being productive (IKEA, 2009). The continuity and long-term impact 

are key factors in development projects.  

On another positive note, governments also started revitalization projects for traditional 

crafts. In Asian countries, a project called One village one product (OVOP) was launched 

starting in Japan to inspire artisans for manufacturing unique products (Rana cited in Tung, 

2012). An example of culturally significant retrieval of lost crafts comes from the Middle 

East. In 2010, the government of Oman set up a training project to revive the silversmith 

craft and the production of traditional Omani Khanjar daggers, which have been worn by the 

men of the region for generations. Over recent decades, traditional Khanjar making had 

migrated to Pakistan and India and with it the traditional metalworking and fabrication skills 

(BBC, 2010). The training courses set up by the Omani government turned out to be 
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especially attractive to women- whereas traditionally, Khanjar making had been carried out 

by men. Moreover, with the skills learned for Khanjar making, came new possibilities for 

female accessories, as additional product lines. Many of the women are planning to open up 

their own businesses once they have completed the training program (ibid.). The 

government also set up standards for Khanjar production to allow only the licensed 

workshops to produce the traditional daggers (Al Mukrashi, 2016). Considering the words of 

Merriam, craft-related businesses empower women and decrease the need to migrate to 

bigger cities (cited in Chick and Micklethwaite, 2011, p.150). Apart from the technical and 

practical aspects of this project, the attempt to preserve the heritage and bring lost values 

back to the culture is a less tangible but culturally important aspect of this initiative.  

A recent initiative, Atlas Harran, is “developed with a democratic approach bringing a diverse 

group of professionals together to open discussions and set the project framework 

collectively. This is why a commission was put together including academics and other 

professionals from design, archaeology and creative entrepreneurship” (Atlas Harran, 2018) 
with support from the local government in Southeastern Turkey. Working with local women 

and refugees, houseware objects are designed based on local capabilities and resources. 

Trainees gained new skills and the craft workshops continue employing them.  

As Chick and Mickletwaithe (2011) say, crafts are basically about the culture in which they 

are cultivated. Therefore, it is inevitable to question the involvement of a third party – here 

the designer. Chick and Mickletwaithe also mention that the projects are usually delivered 

from the Western world to the less developed contexts - too abruptly, without considering 

the impacts (2011, p.154). Melles et al. (2011) also criticize social design solutions for being 

“band-aid or parachute products” in developing countries. The same authors suggest for 

social design projects the criteria to consider are “need in context, suitability to culture, 

affordability in community, skills creation for locals, local maintenance, usability and 

flexibility, empowerment and freedom from the top-down solution” (ibid.). There might not 

be a simple answer to all these concerns, and it is not easy to evaluate the projects/design 

propositions reviewed above. However, it can be said that continuity and acceptability by 

local people are the most important criteria for developing design interventions in craft 

sector since it is a vulnerable area (Starr, 2010). 

3. Crafts and Design in Turkey  

The fieldwork in Turkey interviewing craftspeople (felt makers, Oltu-stone prayer beads 

makers, coppersmith, and traditional Harik shoemaker), designers who worked with 

craftspeople, and people from craft-related organizations (e.g., development agency 

officers, chamber of commerce workers, vocational training center educators, culture and 

tourism center officials, and non-governmental organization volunteers), and craft retailers 

revealed issues concerning the crafts enterprises, possible ways to rejuvenate the craft 
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sector, and the situations to be aware of while intervening with the crafts communities. 

Initially, this study’s aims were: 

1. identifying the current skills, capacity, knowledge, resources and limitations of the 

traditional crafts sector,  

2. developing a data inventory of existing craft-related enterprises, products, processes, 

markets, schools, 

3. interviewing various actors (e.g. craftspeople, retailers, local authorities) to comprehend 

the local context and issues, 

4. informing the development of a feasible approach for design to contribute constructively 

to the crafts sector and to help determine if such a contribution was required or helpful. 

During the semi-structured interviews, informants were asked about the difficulties in the 

sector and possible ways to overcome these challenges. Respondents were also asked how 

the crafts could be made more visible and what they envisioned for the future of crafts. 

Their answers indicated a need for change to keep crafts alive.  

3.1 Reasons for the Decline in Crafts’ Production 

Since the foundation of Republic of Turkey in 1923, there has been a dramatic decrease in 

the number of craft practitioners (Öztürk, 1998). A coppersmith from the Eastern Anatolia 

region explained that practitioners have declined from perhaps a thousand people to about 

ten in the last thirty-two years, during which time he has been practicing. The field study 

shows there are a number of different reasons behind this decline. 

Materials Supply: Adequate and timely local materials supply was found to be problematic 

by craftspeople. In some cases, materials are imported, and people ignore the local 

alternatives. In other situations, the import of raw materials affects the perceived 

authenticity of products. Alternative material sources are considered particularly by 

designers working with the craftspeople. For instance, a designer shared her experience in 

using up-cycled and recycled materials to produce handmade bags.  

Economic Concerns: While the disappearance of crafts is not due solely to economic 

concerns, craftspeople do complain about not being paid well. Even master craftspeople 

talked about quitting their jobs because of the economic struggle. Economic problems are 

also related to increased competition – handmade products have to compete against less 

expensive goods from abroad and with mass-produced goods, which are more affordable.  

Training:  This age-old knowledge is usually transferred from father to son or mother to 

daughter, and the work is kept alive. Unfortunately, due to the current situation of the 

sector, a decline in the prestige of craft jobs, and fast changing consumer trends there has 

been a decrease in interest among young people.  

Personal Satisfaction: Craftspeople who were interviewed are clearly committed, heart and 

soul, to their work. Even though their hard work does not often pay very well, craftspeople 
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feel lucky to have chosen their jobs. On the other hand, craftspeople are concerned about 

their working conditions. One of the junior craftspeople who is fashioning Oltu-stone prayer 

beads describes their work as painful since they have to sit down all day for long hours while 

dealing with some chemical substances used for fashioning the prayer beads with silver.  

3.2 Potential Areas for Design Interventions 

Respondents (craftspeople, designers and local authorities) suggested that the sector needs 

to undergo change to be more visible and to be kept alive. Their views are categorized as 

updating the crafts to fit in different markets, innovating the production processes and 

material use, developing regulations especially on government level and creating a viable 

way for passing the tacit knowledge to the next generation. 

Updating: The importance of being up-to-date was mentioned and suggestions from 

informants vary from working with a designer, employing new production techniques, 

creating contemporary products, and finding an alternative function for traditional goods 

and ways of making.  

Updating these age-old traditional products might be either utilitarian or aesthetic, to open 

up new markets. Development of production processes, materials, utilities, or appearances 

is expected to keep them alive.  An expert of culture said during an interview, the update of 

these obsolete craft objects is required while retaining their traditional values. 

Respondents suggest that keeping traditional crafts and products alive requires adaptation 

to contemporary lifestyles. Creating up-to-date products or producing goods for diverse and 

expanded markets might be a way forward for forgotten traditional products, according to 

informants.   

Innovation: Traditional crafts are becoming lost one by one in Turkey. Innovation is one of 

the ways that respondents felt could be a way of making traditional crafts visible. Production 

of another type of wooden clog, the Takunya, is one of the crafts, which are on the brink of 

extinction.  A designer who works to revive this craft explains that the craft did not change at 

all over the years. The skills were passed from father to son and they always crafted the 

same product. 

Alteration of the production processes or the traditional products was achieved when felt 

producers worked with designers in Western Turkey; however, the younger generation still 

has difficulty in convincing the senior masters for different ways of making. The felt maker 

explains that he would not be able to create the new product line consisting of felt and silk 

shawls if he did not own the workshop. 

Interviews show that an innovative approach is required for the rejuvenation of traditional 

crafts. Using different materials, exporting to new markets, employing contemporary 

production techniques, and creating new products by using old production techniques were 

considered as innovative approaches by the respondents.  
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Policymaking: Oltu-stone prayer beads in Erzurum face credibility problems since there is an 

imported stone from Georgia which is similar to Oltu-stone. There are mass produced prayer 

beads from the Georgian stone sold all around Erzurum. An Oltu-stone master explains that 

the mass-produced Georgian stone beads cost almost a fifth of the original Oltu-stone 

prayer beads which makes it difficult to market especially since they both look the same to 

the customers. There is a chamber of merchants and craftspeople in every city, including the 

field studies area, but only the felt maker who lives in Western Turkey mentioned being a 

member. Craftspeople admit that there is a lack of networking amongst each other 

nowadays.  

Competition, lack of networking between craftspeople, and non-standardization of quality 

will continue to erode an already diminished sector. Developing strategies together with the 

local development agencies will enable craftspeople to create trust between the customer 

and their products. 

Knowledge Sharing: Crafts are learned through apprenticeship. The time required to 

become a master may vary for each type of craft; however, the master-trainee relationship 

remains constant. Over time, traditional crafts have lost their status. Hence, the masters 

could not find apprentices in most cases. All craftspeople who were interviewed agreed on 

the disinterest of young people in learning this age-old knowledge. Attempts to pass on 

inheritance by training young people seem ineffective. A master explains that the training 

courses for crafts were a scam and a dedicated traditional shoemaker explains that the 

Ministry of Culture organized courses where he had the chance to train almost a hundred 

apprentices. Unfortunately, none of the trainees continued working due to work and market 

conditions. 

Even though craftspeople have economic difficulties, there is an undeniable turnover from 

the crafts sector economically. A designer acknowledges that her work with craftspeople 

gets attention for the economic outcome. An interviewee said that related academic 

departments have a significant role in preserving traditional crafts by transferring knowledge 

and transitioning skills when required.  

There is a network growing among the interested organizations and individuals that support 

the sharing of the age-old knowledge of craft making globally. However, there is a lack of 

robust mechanisms to ensure the sustainability of such initiatives. Interviewed craftspeople 

were not aware of such organizations. Education is another way of transferring skills and 

sharing knowledge. There are attempts to train young people provided by local authorities 

from time to time. Interviewees who participate in such activities agree on these courses’ 

ineffectiveness. A shoemaker initiated his organisation to keep the traditional Harik 

shoemaking alive, but he resents the fact that there was no support from the local 

government.   
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3.3 Prerequisites for Design Interventions in Crafts Sector 

The literature review revealed that some design interventions create sustainable solutions in 

developing contexts, whereas top-down solutions were not embraced by local people. 

Considering the issues related to top-down interventions, this study asked how the craft 

sector could be developed and made more visible in Eastern Turkey. The interviews then 

indicated requirements for interventions for traditional crafts’ rejuvenation.  

Determining the Risk of Cultural Deterioration: Interviewees conveyed their concerns about 

cultural deterioration and exploitation. An interviewee told about his observations when he 

visited a local market in Eastern Turkey that the silversmithing disappeared and then twenty 

years after there were only bad replicas being sold. 

Interventions, especially in different cultures, require being attentive to local conditions and 

local views, not dictating what the trends are or changes should be or make decisions on 

behalf of the craftspeople. A designer/researcher who works for a social project with women 

acknowledged the significance of knowing where design could intervene. The craftspeople 

are masters of their own trade, but it becomes easily exploitable when an academic person 

intervenes with their work.  

There are different social norms and barriers in various contexts, and the realization of such 

issues is required to ensure the viability of interventions. Another designer observed a 

change in families whereas, in the beginning, the spouses were against the participation of 

women in the training courses. In time, they started inviting the designer over for dinner. 

Intervening with traditional crafts to rejuvenate and enable development for continuance 

may not be positive in every situation. As a result, considering the cultural background of 

traditional crafts before intervening was suggested by the informants to prevent loss in 

meaning and cultural deterioration. Furthermore, top-down approaches were regarded as a 

potential cause for exploitation of traditional values. Consequently, understanding social 

norms in context is likely to result in solutions that are more robust.  

The Necessity for Passing on Inheritance: The socio-economic difference is dramatic 

between the Western and Eastern parts of Turkey. This gap and the commercial 

opportunities for menial tasks in the west contributed to locals in the east leaving their 

homes and migrating to Western Turkey. Projects for restoring the age-old crafts are in 

progress in various parts of the country. One of the designers said, “I will try to revive this 

type of weaving (Çarpana Weaving) which is about to be forgotten”. Another interviewee 

who conducted a crafts-based project in the region suggested there was a decline in 

migration after feeling economically secure. 

Traditional crafts are learned through apprenticeship and most of the crafts run in the 

family. Since the income generated from the traditional crafts is in dramatic decline, the 

majority of interviewed craftspeople do not pass their craft inheritance on in the family, or 

they cannot find an apprentice, and this causes the extinction of traditional crafts. 
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Enhancing the Interaction between Craftsperson and Designer: Informants who were 

included in an intervention project for traditional crafts’ rejuvenation were asked about their 

experiences. A designer said some of the master craftspeople were not willing to share their 

skills and the designer stopped working with them after seeing degenerated replications of 

his designs.  

An officer at a regional development agency claims that craftspeople were not interested in 

joining strategic conversations and development projects. Field research shows that there 

are challenges when designers work with craftspeople. Moreover, findings suggest ways of 

collaboration between designers and craftspeople such as consulting about the materials, 

techniques; leading the production by making the first design and letting them produce 

accordingly, and/or observing these non-designer makers and learning from them.   

Although practitioners, designers, and local authorities can have difficulties in cooperating, 

there are ways of enhancing their interaction. Indeed, design interventions for craft 

practices might be a relatively minor contribution, and the designer has to consider whether 

there is a productive contribution to be made or not. Therefore, the designer must take into 

account why, how, when, and where to intervene with artisans’ work.  

4. Conclusions 

The capability of design is underestimated in many cases evaluated for this study, and this 

usually results in disappointing short-term propositions rather than self-sufficient, long-

lasting initiatives. Clearly, not all social development projects will be outstanding, but design 

can be a powerful tool when it is employed appropriately and inclusively. In that sense, 

design for the craft sector offers a variety of opportunities that can usefully and productively 

develop. While such an approach may help, there are a host of intangible contributions 

associated with conventional ways of making that lie beyond the reach of measurement, 

effective analysis, and quantification. These relate more to tradition, culture, values, world 

views, locally appropriate and traditional skills, tacit knowledge, and local experience 

uniquely attuned to the culture and geography of the place, community and deeper, often 

ineffable, notions of human meaning and fulfillment. These more profound aspects also 

have to be acknowledged if the priorities, understanding, and values that are currently 

eroding crafts and, more generally, the planet itself and its unique cultures are to be 

challenged and overcome.  

The field study affirms that there’s a decline in craft production due to material supply, 

economic and personal concerns, and lack of interest from the younger generation. 

Furthermore, potential opportunities for traditional crafts in Eastern Turkey were also 

investigated in this paper. Updating, innovation, policymaking, and knowledge sharing are 

among the ways identified by interviewees to boost and rejuvenate craftspeople’s work 

conditions, quality of products, product’s market value, and creativity.  
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Understanding social norms is a key factor when intervening with crafts because the 

craftspeople, their families, and the products they produce might be appropriate only for the 

culture in which they originate. The interaction between craftsperson and designer is a 

delicate issue since they usually come from a very different background. Unfortunately, past 

interventions have tended to cause a risk of cultural deterioration because they lacked 

sensitivity to and protection of the meaning, aesthetics, and/or functionality of traditional 

goods.  
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Abstract | In this paper we propagate the use of “design thinking” as a highly useful human 
centered approach for solving complex challenges, like developing smart sustainable cities, 
which require applying knowledge from different fields for fulfilling the synchronized needs of 
the people, business and environment. Students in a one semester programme on Smart 
Sustainable Cities were trained to use the design thinking approach in a specific case 
(Hilversum municipality as a garden city of the 21st century). This study reveals that there is 
great appreciating among students for using design thinking techniques, especially with 
regards to finding the real human needs, identifying opportunities and concepting / 
prototyping / testing ideas. It is however not self-evident that students will apply design 
thinking skills for their project work, despite the fact that design thinking skills are part of their 
‘tool box’ offered during the program. Therefor the design thinking approach needs to be used 
as the guiding framework for such complex project subject. 
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1. Introduction 

1.1 Context 

Since the beginning of the 21st Century the majority of the world population lives in an 

urban area. This imposes huge challenges for the cities of the future. How do we solve 

problems related to energy, mobility, and waste in the city? How do we ensure that new 

innovative businesses will provide sufficient employment in the city? And how do we ensure 

inclusiveness, participation, and tolerance in the city? These questions challenge us to 

develop integrated sustainable solutions for economic, social, and environmental problems. 

In this paper we propagate the use of “design thinking” as a highly useful human centered 

approach for solving complex challenges, like developing smart sustainable cities, which 

require applying knowledge from different fields for fulfilling the synchronized needs of the 

people, business and nature. While using the design thinking approach in real world cases, 

students learn to apply it in any developing work. Also learning the other key subjects 

becomes easier and more motivating, when by design thinking approach the students find 

the real needs to focus on. 

1.2 Purpose of this paper 

This paper studies the design thinking perspective applied in an educational program on 

smart sustainable cities. It elaborates on the following topics: how the design thinking 

approach was introduced to the students, how students felt about it, what kind of results 

were achieved in the projects and how beneficial the design thinking approach was for the 

results. 

1.3 Approach / method 

The delivery of the design thinking approach in the minor program Smart Sustainable Cities 

was studied from three different angles. First, it was evaluated from the learners’ 

perspective by carrying out surveys among the participants in the course. Secondly, the 

delivered designs were reviewed to assess the impacts of the design thinking approach. 

Third, personal insights of the staff involved in teaching the design thinking approach were 

added to analysis as well. 

1.4 Outline of the paper 

The paper continues with a description of the design thinking approach used in the minor 

program on Smart Sustainable Cities (SSC) (Section 2). Section 3 will present the results of 

using the design thinking approach, the student experiences, and teachers’ insights. In 

section 4, we will draw the conclusions. 
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2. A4DT - Approach Four Design Thinking and Minor Smart 
Sustainable Cities  

2.1 A4DT – Approach Four Design Thinking 

Design thinking has been a growing phenomenon for about a decade now, but still it is many 

times only superficially understood and labeled as “a buzzword” with no deeper meaning or 

professional credibility (Huang, 2017). For designers and the design world it is something 

that has been done always as part of their regular design work. For the need of a simple 

definition of design thinking, differentiated from the design as a profession, A4DT - Approach 

Four Design Thinking - definition was developed in the Turku University of Applied Sciences’ 

(TUAS) Design Thinking Research Group, see Figure 1 (Karhu, 2020). A4DT combines four 

core elements of design to an articulated and easily understood model that can be applied 

as an approach for any kind of human challenges. These four core elements are human 

experience, holistic views, experimenting, and concept design: 

 

Figure 1: A4DT - Approach Four Design Thinking (Tarmo Karhu, 2020) 

A4DT - Human experience (empathy): Understanding people's experiences and emotions is a 

key factor in finding the real needs and developing the appropriate systems and services for 

them. According to the Design for All principles, products and services should be accessible, 

understandable, and pleasant for everyone. In practice, this can mean, for example: various 

product versions, customizability and personalization, multi-channel communication, and 

semantic compatibility between the content and the expression. In action, it means 

designing for the users with the users in generative ways (Sanders & Stappers, 2014). 

A4DT - Holistic view (context): Seek out the contexts of the target matter, the different 

existing connections between people, things, and systems. In the same process, possibly 

incomplete connections and development needs may also be seen. A holistic view utilizes 

the variation of distance and precision (remotely and close) and the perspectives and 

experiences of different stakeholders. 
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A4DT - Experimenting (empathy & context): Prototyping is a way to develop things: by 

experimenting with the idea, in practice, functionality, potential shortcomings and essential 

aspects of different user perspectives can be quickly detected and further developed into 

the next experiment and so on constantly refined. Rapid prototyping is also an excellent 

mean of communicating when a common understanding of a subject is created. In addition 

to user-centeredness, speed and risk-aversion are key factors in the development, compared 

to the development, where plans are only tested late in the process (slowness and cost). 

A4DT - Concept design: It is worthwhile to concretize the promising opportunities into 

different alternative concepts, for opening the possibilities commonly understandable. In 

practice, the possibilities are different definitions associated with, for example, the changing 

world (megatrends, trends), the following alternative developments and the possible 

changes in people's needs and activities. The concepts are examples of what these 

developments and changes may mean in practice or how the following challenges can be 

resolved, and opportunities exploited.  

In A4DT, perspectives and ways of doing combine with parallel and alternating levels, where, 

as the understanding grows constantly, the designs are constantly refined. Here, design 

thinking is defined more as something that happens in the early phase of developing, the 

phase of sense making. The possible change making that follows, will be executed by 

applying the needed methods of design, engineering, etc. 

Design Plugin is a TUAS way of educating different organizations and experts, not just 

engineers, for the design approach. Based on 4DT Approach, it opens the Human and 

Holistic viewpoints and gives methods and tools for Experimenting and Concept design in all 

kind of development and innovation work. The concept of Design Plugin is an analogy to 

merging the core elements of design thinking inside the systems instead of just adding 

separated design elements and methods from outside and using them superficially and 

mechanically. Design Plugin aims at expanding the mindset of non-designers towards greater 

sensitivity on human and holistic perspectives and connections. Expansion of mindset is 

possible through both, personal and collective experiences and insights in working on real 

world challenges from the companies and organizations: experimenting with the different 

human perspectives and the fresh perception of the surrounding world leads to finding the 

real needs and opportunities, the possibly surprising new connections between them 

(Nielsen & Thurber, 2016), and ultimately to alternative solutions.  

2.2 Minor Smart Sustainable Cities 

The Smart Sustainable Cities (SSC) minor is a one semester program at the University of 

Applied Science in Utrecht1. It offers a multidisciplinary approach to the complex question of 

 
1 See https://www.internationalhu.com/exchange-programmes/smart-sustainable-cities for 
more information on the programme. 
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how to create sustainable and healthy urban living environments. In the program, students 

from different academic backgrounds and different countries collaborate on real-life 

projects commissioned by stakeholders in the Netherlands, other EU countries and even 

from South-East Asia. The minor program consists of 2 courses, 15 ECTS each, i.e. ‘Smart 

Sustainable Cities – introduction’ and ‘The Sustainability Challenge’: 

Smart Sustainable Cities. In the cursory part of the minor (15EC) participants will learn about 

the ins and outs of Smart Sustainable Cities, they will learn more about energy, mobility and 

circular economy in various workshops, and finally they will learn how to apply relevant 

methods and techniques for researching, designing and advising on / about Smart 

Sustainable Cities. The latter includes for example the building blocks for social design, 

business model canvas, entrepreneurial skills, co-design techniques, research skills. 

Excursions to best practices are also part of the program. 

Sustainability Challenge. During the Sustainability Challenge (15EC), participants will work 

independently in a team on behalf of a real commissioner (for example the municipality). 

Students will explore the sustainability challenge that the commissioner is facing, they will 

design smart, creative and innovative solutions for this challenge and advising how this can 

be converted into a viable commercial proposition. These assignments all have a 

multidisciplinary character; every student can therefore contribute to the solution from his 

or her own discipline. 

The Minor has been developed within the ERASMUS+ project ESSENCE (European 

Sustainable Solutions for Existing and New City Environments) by five Higher Education 

Institutes: TUAS (Turku, Finland), UPV (Valencia, Spain), MMU (Manchester, United 

Kingdom), HAW (Hamburg, Germany) and HU (Utrecht, Netherlands). The project features 

extensive collaboration with local municipalities and companies, providing real-life projects 

for students. The teaching in the Minor is shared between the experts from sustainability, 

engineering, business, and design, to allow for a truly multidisciplinary approach to solving 

sustainability challenges; obviously design thinking being a key approach to start with. 

2.3 Co-design and design thinking week of the SSC course 

During the second course week design thinking approach was introduced for the students 

using the TUAS model, Approach Four Design Thinking (A4DT), that include the key aspects 

of design thinking in a simple form. Students also had some other tasks with their studies, 

but basically the week was reserved for the design thinking and co-design themes. Monday 

started with a short introduction lecture of the A4DT and design thinking in general. Since 

the students were already informed about the course project work during the first week, the 

project theme (see section 0) was used as a case in the design thinking week too. Students 

were grouped into five teams of 5-6 students, by considering the students’ different skills 

and personalities in forming the most balanced groups possible. So-called DiSC profile 

questionnaires were used to self-assess students’ behavior, thereby distinguishing between 

four aspects: dominance, influence, steadiness, and conscientiousness. 
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MONDAY – A4DT: HOLISTIC & HUMAN VIEWS 

After the general design thinking introduction, student teams started to work on various 

tasks: first with the Holistic viewpoint (Sensing the Whole and the Details), continuing then 

with the Human experience (Empathizing). The aim was to increase understanding of the 

different levels with the different weights in the complex challenge (megatrends, trends, 

signals etc.), and the different human views (user personas) – the empathy for the people in 

the constantly and by multiple reasons changing surrounding world, the living environment.  

TUESDAY – A4DT: HOLISTIC & HUMAN VIEWS – SENSING THE ENVIRONMENT & PEOPLE 

For the first fieldwork day students got the assignment (Sensing the Environment & People) 

to go out for observing signals (Jalonen, Lehti, Tonteri, Koskelo, Nousiainen, & Jäppinen, 

2017) in the real environment of the project case with open and fresh senses, and to talk 

with and listen to the people there.  

WEDNESDAY – A4DT: EXPERIMENTAL CONCEPT DESIGN 

Creativity grows, if the soil is fertile and well turned: the experimental concept design phase 

builds on the holistic and human views’ findings. So, the deeper students have jumped into 

the target world and peoples’ lives, the more there is material to build on and develop from. 

For that reason, the third day started with the students unwrapping and sharing their field 

experiences from Tuesday.  

THURSDAY – A4DT: EXPERIMENTAL CONCEPT DESIGN - IDEATING, PROTOTYPING AND 

CONCEPTING 

The second fieldwork day was for prototyping, testing ideas and finishing the concept idea 

presentation, a visual pitch of it, for the Friday.  

FRIDAY – VISUAL PITCHES OF CONCEPT IDEAS INCLUDING A4DT ELEMENTS 

Each student team had prepared a visual pitch presentation about their concept ideas. 

Pitching time was limited to ten minutes, and each team had to give constructive comments 

of the pitches in general, the concept ideas and the possible effects of using design thinking 

approach in them. 

2.4 Hilversum case 

The external client of the Smart Sustainable Cities project case 2019 was the Dudok 

Architecture Centre (DAC). DAC’s mission is to increase public appreciation for architecture 

and spatial heritage in Hilversum, where the work of architect and urban planner Willem 

Marinus Dudok (1884 – 1974) serves as a main source of inspiration for DAC. 

About a century ago, the town of Hilversum, which is now the hotspot of Dutch radio, 

television, and other electronic media, grew rapidly. Dudok was in charge of designing the 
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necessary urban extensions at the time. He based the design of the urban extension on the 

principles of the Garden City, made famous by, amongst others, Ebenezer Howard2. Through 

a social housing program, Dudok contributed to the increase of people’s quality of life. 

Schools and libraries were planned in order to disclose knowledge to all layers of the 

population. Public amenities were included to make the city safer, cleaner, and healthier. In 

the 1920s and 1930s, administrators, architects, and urban planners from all over the world 

came to Hilversum to see how the town was being developed. 

In the year 2020, the DAC wants the students to investigate what it could mean for 

Hilversum to become a ‘Garden City of the 21st century’: what does it take from several 

perspectives - residential, labor, health, networks, infrastructure, monuments, climate and 

energy - to convert Hilversum into a city that - again - attracts people from all over the world 

to contemplate the latest developments in sustainable urban development? Now that 

Hilversum can no longer expand, due to the surrounding nature, focus might be on 

innovative energy strategies, integrated sustainable development and a ‘media city’ profile 

in which working and green space have been integrated with a healthy living environment. 

DAC explicitly asks for speculative exploration of possible futures, not only based on today’s 

knowledge, but especially on investigation and exploration of new horizons that may not be 

feasible right now but stimulate creative thinking about sustainable futures. Preferably, 

students should focus on innovative solutions of the three primary challenges for the near 

future: climate, energy, and food and how these relate to living, working, infrastructure and 

health. Principles of Ebenezer Howard’s theory of the Garden City should be revived by 

confronting them with today’s challenges and urgencies. 

3. Results 

3.1 Students’ output from design thinking week 

Student teams were about to utilize the smaller tasks during the week for the concept ideas 

and the visual pitch of the three chosen concept drafts.  

The students who went for observing the target area (neighboring town) and met the people 

there, found more opportunities to study of and design for, than the students who relied 

only on the memories of their earlier visit there, which was done without the holistic and 

human view awareness of the design thinking introduction and workshops. 

 
2 See Sharifi (2016) for more information on the garden city concept. 
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Figure 2: Examples of concept drafts delivered by the students. 

3.2 Students’ project outputs 

After the design thinking week in the project phase of the course, student teams produced 

the following outputs: project plan, the final project presentation, and the final project 

report. In these outputs, teams presented, among other required things, the selected and 

used methods for the research. Teams chose the methods by themselves and by approval of 

the tutoring teacher. Each of the five teams had a different tutor. Even though, the 

assignment was to design concepts for the future needs, design thinking was regarded as 

one research method in many. So, it was not necessarily selected as a research method. Still, 

since the task was to create visioning concepts for the future, design thinking elements were 

somehow present in working. On the other hand, from the design thinking point of view, the 

importance of human aspects also can be easily neglected. 

3.3 Students’ experiences - two surveys 

There were two simple surveys conducted among the students to get insight in their 

experiences of design thinking and applying it both in exercises (A4DT) and the Hilversum 

project. The first survey was about the design thinking week itself, and the second one in the 

end of the project and the whole course. The response rate for the surveys was quite low: in 

the first survey 30% (8/27 answers), and in the second 44% (12/27 answers). Even though, 

the response rate could have been much better, from the qualitative point of view, the 

surveys gave understanding of the students’ viewpoints and some perspective for 

developing further.  

Survey 1. SSC 2019 - wk2: Design Thinking 

The first survey was about the design thinking approach in general and the execution of the 

design thinking week. Students were asked about their study field, earlier experiences or 

knowledge of design thinking and about how was the week’s program from their point of 

view.  

Of the eight survey repliers four were studying engineering, two business, one design and 

one sustainable development. Half of the respondents already knew something about the 
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design thinking approach before the course. The design thinking week included some 

introduction lectures and workshops. Five out of the eight repliers regarded the lectures 

useful for the SCC minor and the project and six of them regarded the workshops useful. 

Following A4DT steps during the week were regarded as good way to build understanding of 

design thinking and especially the user point of view. One respondent liked the final 

concepting assignment but felt that not all students understood how the earlier exercises 

paved the way for the concepting assignments. The main critique was about the intro 

lectures being too long and taking too much time of the workshopping exercises.  

So, as the students came from different backgrounds with different experiences and 

knowledge base, there were also contradicting opinions of the success of the design thinking 

week. Still, most of the repliers felt positive about the week, and all open answers gave input 

for further developing the course. 

Survey 2. SSC 2019 – the Hilversum project 

The second survey was about utilizing design thinking in the course project work, the 

Hilversum case. The survey started with the same basic question about the students’ field of 

studies: five engineering, three business, one design, one sustainable development, one 

sustainability and economics, and one facility management student. The first subject 

question asked: “Would you say, you applied Design thinking approach in the Hilversum 

project (“A4DT”, “Double Diamond”, “Stanford D.school” - models etc.)?” Eight out twelve 

students replied: “YES”. The following questions were about “WHY and HOW?”. The answers 

were various: few emphasized the human viewpoint and working with the personas, few for 

identifying the problems and needs, some the prototyping and some just as a good 

structural base. For the four “NO” answers explanations were about forgetting to use it by 

being too immersed in the project to not feeling that it suits very well for the project in 

hand. 

The following fifth question “Did you apply following methods in order to successfully 

execute your project? You can pick several options.” opened the design thinking with twelve 

individual methods. Totally 60 alternatives were selected. The alternatives are in listed in 

Table 1.  
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Table 1: Survey 2. SSC 2019 – the Hilversum project “What design thinking methods were 
used? 

Design Thinking method n % 

Search for the right needs (need finding) before creating solutions 7 58% 

Observe the (Hilversum) surroundings 9 75% 

Observe people and their behavior (in Hilversum) 7 58% 

Talk with / interview / listen to people (in Hilversum) 6 50% 

Share ideas to people (in Hilversum) for communicating with them 2 17% 

Apply Personas & scenarios in testing ideas 7 58% 

Apply Empathy map in testing ideas 1 8% 

Share created Personas & scenarios to people (in Hilversum) for communicating 
with them 1 8% 

Prototype (material / immaterial) for testing, understanding and/or 
communicating 4 33% 

Share prototypes to people (in Hilversum) for testing or communicating with them 4 33% 

Create alternative concept ideas before choosing the final one 11 92% 

Test concepts with people (users) 1 8% 

Something else, you would like to share with us? 0 0% 

 

Some methods are more general and some more namely as design thinking or design 

methods. Still it indicates that students have applied design thinking more, than they have 

realized themselves. It also becomes clear that design thinking methods in the later stages of 

the approach, such as prototyping and concept testing have been used less (probably 

because of time constraints). 

The sixth question ”For the project execution & results: How useful / beneficial were the 

previous or some other design thinking methods and tools that you applied, on scale 0 to 5?” 

followed with the open replies for the seventh question “WHY, HOW and WHAT?”. Half of 

the repliers assessed the usefulness as 3, the average being slightly above, 3,17. One 

answered the maximum 5 and none the minimum 0. Many open word responses regarded it 

useful because of the human viewpoint:  

“Searching for the right needs, observing and interviewing were helpful to find out the real 

needs and current situation of Hilversum (´s citizens).” 

“Very useful, because we really listened to the residents and visitors and observed the city 

instead of only working on our ideas.” 
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“The creation and application of personas gave me more empathy for future users of 

concepts and their needs, especially how most of the needs can be met by applying an overall 

concept.” 

“It is important to design for the actual users of the concept/product and find out how many 

people would actually be interested in it.” 

“It was crucial to find the needs of residents.” 

Also, few responded that design thinking framework gave a useful structure for the project 

and that prototyping was a good way to communicate with the people: 

“Showing a prototype in the form of infographic was easier for them to grasp the concepts” 

“Making an actual prototype of the design helps in showing people what you mean and 

bringing all the ideas together into something visual” 

The last (voluntary) question asked for “suggestions to improve the SSC-minor from the 

Design thinking perspective”. In the students’ eight responses few asked for a clearer 

explanation about the benefits, for example by using more examples of how design thinking 

can lead to better results: 

“It could be more clear from the start that this is a really useful method for a project.” 

“Talk less about models and more about examples of original ideas and how design thinking 

leads to innovation…” 

“Connect design thinking tasks more to the project.” 

“…to show the students that they can and maybe depending on the task really should use the 

design thinking approach.” 

3.4 Other reflections 

Students' feedback for the applying of the design plugin and A4DT design thinking approach 

has been supportive: rather than following lectures on the subjects, students like to work in 

multi-disciplinary projects and for the real companies’ and organizations’ needs. Finding the 

real needs and opportunities based on the human and holistic perspectives and 

experimental concept ideating is a revealing experience: creativity – the connection making 

– grows naturally by the process of sense making. Based on that understanding and insights, 

the alternative solutions for the given challenge can be easily justified. Contrary to these 

positive experiences there are also some observations that challenge the application of this 

type of design approaches. For Example, it was not self-evident that students will apply 

design thinking approach for their project work, despite the fact that design thinking skills 

are part of their ‘tool box’ lectured during the program.  Students easily stick to a more 

traditional linear waterfall approach because they are more familiar with that. 
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4. Conclusion 

It is clear that design thinking gets better understood by more doing and less talking about 

doing. Even though, sometimes students expect lecturing, keeping the lecturing in minimum 

and concentrating on meaningful project assignments and smaller tasks that apply the 

theories behind, leads to insights and deeper understanding of subjects. As A4DT model can 

be introduced and reasoned quite quickly (below), there is still need for developing the 

different ways of applying the model and its viewpoints.  

HUMAN: You are not an expert of everything, especially of other people’s 

experiences and emotions: you need ways for better understanding of other 

people’s experiencing, and it happens by communicating and doing together with 

people.  

HOLISTIC: Connect to the real world: isolated ideas work only in isolated world, 

which does not exist. 

EXPERIMENTATION: Experiment and prototype with people quickly: failing fast is 

not failing at all! 

CONCEPT DESIGN: Create alternative concepts from the alternative points of views 

and for the alternative future possibilities based on the available, collected and 

created data: concrete design concepts with prototypes are much easier to 

communicate and learn about than big amounts of raw data. 

Designing and executing a large course, such as the case course Smart Sustainable Cities, 

requires expertise from several fields, which all play important roles in the whole. Since the 

SSC course was designed in an international and multidisciplinary collaboration, it requires 

many compromises, and continuous developing by smaller and bigger experimentations in 

each course implementation. As the subject is complex and requires multidisciplinary 

approach, the developing the implementations is challenging too. While design thinking is 

not actually a research method, it is easily expected to be as such. That way it is also easily 

misunderstood among non-designers, who may have totally different mindsets for the 

research and problem solving.  

One conclusion of this paper is that design thinking should rather be the approach that 

frames the whole course and especially the project challenge. As the main framework of the 

SSC course, design thinking could improve the coherence of the course and easy-to-

understand perspectives for the sensemaking of the complex subject. A4DT – Approach Four 

Design Thinking, would serve as a framing model for the whole course, and the process 

models, such as Stanford D.School’s Design Thinking Process or Design Council UK’s Double 

Diamond (Van Patter & Pastor, 2016), could give structuring for different tasks, assignments 

and projects as parts of the course.  
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Abstract 
The governance of emerging science and innovation has been conceptualised as a major 
challenge for contemporary democracies. Responsible Research and Innovation (RRI) 
emerged to tackle this issue by placing an emphasis on broad public engagement in the field 
of policy design based on the early involvement of multiple actors - citizens, civil society, 
researchers, industry, public sector and policy makers. Nevertheless, such early engagement 
is facing many challenges and it rarely goes beyond the stage of consultation (Grimpe, Patel, 
Wilford, Niemelä & Ikonen, 2013; Delgado, Lein Kjølber & Wickson, 2010; Chilvers, 2008). 
The SISCODE project, funded under H2020, identifies the application of co-design approach 
to overcome this challenge. This paper documents the experimentation conducted in one of 
the SISCODE living pilot in Krakow to support a public engagement action between policy 
makers, citizens and stakeholders. Addressing the acute issue of air pollution in Krakow led 
to a strategy of ecosystem activation applying co-design involving a variety of actors with a 
twofold objective: co-designing a policy as a prototype and experimenting with it through a 
process of development of tangible solutions.  

KEYWORDS | CO-CREATION, CO-DESIGN, POLICY DESIGN, RESPONSIBLE RESEARCH AND 
INNOVATION, PILOTING, BOTTOM-UP INITIAVES 
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1. Introduction 

The influence of science and technology on people’s lives has been increasing continuously, 
certainly providing unprecedented benefits to humanity. Science is focusing its research 
effort on a wide set of Key Enabling Technologies (World Conference of Science, 1998), 
which are not only very important for innovation processes and therefore for industry and 
the technological players, but also for society and individuals as well, enabling solutions for 
specific and global challenges and changing societies, economies and working conditions. 
Significant impacts have already been generated in fields like health, quality of life, 
operations in the domestic, urban and wider environment, in transport, services and 
industry as well, which has a wider impact on consumers and markets. However, hand in 
hand with these developments, a considerable degree of public mistrust of science and fear 
of technology has been building up among different population segments. It is related to the 
fear of some individuals and communities that they will be the ones to suffer some direct 
and indirect negative consequences of technical innovations, which are being introduced to 
benefit only a privileged minority. In certain circles, citizens face scientific assessments and 
statements with suspicion (Wynne, 2006; Palliser & Dodson, 2019), since they fear the bias 
of possibly partial evaluations and impacts. European institutions have since long recognised 
the importance of developing and intensifying the relationship of science and technology 
with citizens and stakeholders, involving them in the knowledge sharing, priority setting and 
in the co-creation process. This started in 2001, when the European Commission published a 
Communication setting out the Science and Society Action Plan, the EU interventions to 
shorten the distance between Science, Technology, Innovation (STI) and citizens it continued 
with the Science in Society strategy and finally developed into the Science with and for 
Society (SwafS) programme and Responsible Research and Innovation (RRI) themes in 
Horizon 2020. This strategic setting has deepened the discourse on Public Engagement (PE) 
and Responsible Research and Innovation (RRI), demanding the deep involvement of 
multiple actors throughout the entire process - citizens, civil society, researchers, industry, 
public sector and policy makers - in science and innovation (Jasanoff, 2003; Owen et al., 
2012; Meijer et al., 2016).  
Narrowing the focus citizens are one of the key sources to establish the priorities and to 
guide the development of solutions and therefore it is necessary to establish a structured 
and regular dialogue with them and  with stakeholders, facing  the challenge of going 
beyond a mere communication effort and putting in place mechanisms to engage citizens in 
a science-society co-creation action of priorities, expectations and concerns shifting the role 
of the public from consultation towards real co-creation.  
A useful approach to be applied to operationalise these twofold objectives is co-design (Bason, 
2014; Brown, 2009; Sanders and Stappers, 2011; Deserti & Rizzo, 2012).  
Over the last 10 years, co-creation has emerged as a significant novelty especially with the 
diffusion of Social Innovation (SI), a bottom-up process - social in its means and in its ends - 
in which social innovators, creative communities, citizens, vulnerable groups and civil 
servants co-produce the solutions they need at the interplay of state, private sector and civil 
society (Terstriep et al., 2015), tackling complex societal challenges (social inclusion, 
employment, migration, climate change, etc.). As the results of the SIMPACT, SIC, SI-DRIVE, 
Transit and Transition EU projects among others have pointed out, co-creation is an inherent 
part of SI. SI develops in co-creation ecosystems (Terstriep et al., 2015), as described by the 
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quadruple helix model (Committee of the regions, 2016; Carayannis et al., 2012) and often 
adopts design approaches, methodologies and tools to start from situated problems and 
develop solutions through a process of co-design and co-production engaging all the 
affected actors. In these contexts, co-creation starts from the needs, competencies and 
experiences of each actor, and strives to set up new modes of interaction that will flow in 
new assembly and network configurations. If well conducted, the process may lead not only 
to the generation of new solutions, but also to the reconfiguration of the same socio-
technical system where it takes place. In other words, change occurs not just at the level of 
the outputs or single organisations, but across the entire ecosystem within which co-
creation occurs. This overall system - which could be described as the complex combination 
of ideas, institutions, regulations and policies - constitutes at the same time the environment 
where more responsible approaches to science and innovation can unfold, and the result of 
their diffusion.  
In this paper the authors present results of the SISCODE H2020 project. In particular, the 
paper describes and discusses results from the long terms experimentation conducted in 
Krakow where the Krakow Technology Park, as a project partner, led a project of the co-
design of new solutions and policies to face the issue of air pollution in the Małopolska 
Region where the city is located. The results obtained from the experimentation show 
potentialities for co-design to become one of the most suitable approaches to shorten the 
distance between STI development and the society’s needs and challenges.  

2. The Project SISCODE  

The SISCODE project (www.siscodeproject.eu), funded under H2020 and coordinated by the 
Department of Design of the Politecnico di Milano, aims to further push the frontier of the 
vision of RRI based on the principle of inclusiveness, involving all actors at an early stage, 
allowing innovation and STI policies to be conceived in a co-building mode in order to ensure 
shared responsibility. SISCODE aims at establishing, testing and validating 10 pilots across 
Europe as co-creation ecosystems (European Commission, 2016), which actually shape the 
scientific and innovation process and demonstrate the effectiveness of real involvement of 
societal stakeholders in the acceptance and use of STI in everyday people life.  

2.1 Co-design as a framework to operationalise co-creation in Public 

Engagement and RRI 

To reach the project objectives SISCODE have adopted the co-design approach, 
methodologies and tools that already have shown to be one of the most suitable knowledge 
domains to practice co-creation starting from situated problems and developing solutions 
through a process of co-design and co-production engaging all the affected actors. In these 
contexts, co-creation starts from the needs, competencies and experiences of each actor, 
and strives to set up new modes of interaction that will flow in new assembly and 
relationship configurations. The role of the co-creation pilots is to experiment with design 
methodologies and tools as an approach to shorten the distance between ideation and real 
implementation of solutions and policies (implementable co-creation). The 
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experimentations verify the hypothesis (and will produce knowledge) to make RRI 
implementable by introducing design methodologies and competences in the organisational, 
institutional and policy domains where it develops. The introduction of new knowledge and 
competences is expected to trigger transformations in the co-creation ecosystems to 
overcome the barriers and constraints to the real implementation of RRI. As the 
experimentations in the pilots proceed, the project aims to further verify the hypothesis of 
the application of the design process as a learning framework for policy makers to reconnect 
small-scale experimentation in real contexts with high level policy design. 
The SISCODE system of pilots will represent a space where policy makers experiment with a 
design-based learning framework. SISCODE is based on the hypothesis that the introduction 
of effective co-creation in RRI and PE should be primarily based on its practice, or else on a 
learning-by-doing framework that can be complemented with reflection to achieve a 
sustainable transformation. This is not only in line with generic organisational learning 
principles (Cohen & Levinthal, 1990; Senge, 1990, Wenger, 1998, Bouwman & 
Grimmelikhuijsen, 2016; Beckman & Barry, 2007) but also with the way in which design 
knowledge and culture is built, which is historically bound to practice. In such a setting, the 
role of prototypes and context-based experimentations, core ingredients of the co-design 
approach, can be regarded as key for developing co-creation knowledge and for its 
appropriation in the field of policy making. The scheme in Figure 1 represents the SISCODE 
learning framework (Rizzo et al., 2017). 

 
Figure 1. SISCODE design-based learning framework 

2.2 SISCODE methodology for pilots’ implementation 

To implement this learning framework SISCODE proposed a design-based methodology to be 

applied in each of the single pilot projects run within the project. The use of design tools and 

methodologies have been defined in a modular toolbox composed of different tools for each 

of the phases in the design cycle to put co-creation in practice in all the pilots 

notwithstanding the differences among their specific challenges.  
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The methodology is put in practice by 10 co-creation pilots across Europe as real-life 

experiments. Each pilot follows a co-creation journey previously defined within the project 

and depicted as a scheme in Figure 2.  

 

Figure 2. SISCODE’s co-creation process proposed for the pilots 

 
Starting from an analysis of the local situation, citizens and the policy environment, an initial 
challenge has been defined for each pilot based on the local context and the already existing 
relations with local authorities and policy makers influencing mainly the first three phases up 
to the ideation phase in which alternatives are envisioned. Throughout the entire process, 
stakeholders were to be identified, mapped and involved from the analysis until the 
prototyping phase. Each of the four phases contains activities defined by the pilots when 
drafting their co-creation journey. Those activities are again interrelated with specific design 
tools varying for the different pilots depending on their challenge, context and environment. 
In the following, one of the ten cases is represented in detail describing the co-creation 

journey, the ideated solution and individual reflections on opportunities and obstacles 

identified throughout the process. 

4. KTP – Krakow Living Pilot 

Situated in the Polish city of Krakow, the Krakow Technology Park (KTP) is a joint venture of 
State Treasury, the Municipality of Krakow, the region, various universities and the largest 
steel producer in Poland. Its main focus lies on the local development of the surrounding 
Malopolska region with an emphasis on technological development and innovation 
providing direct support to businesses. Their living lab has already experimented with co-
creation, mainly from a business point of view and involving users and stakeholders mostly 
in the final phase testing already developed products. When required by the client, also wide 
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ranges of stakeholders have been involved in various stages throughout the development 
process of past projects. In the context of SISCODE, KTP has been involved with 2 specific 
aims: working on relevant societal challenges and involving a consistent group of 
stakeholders to identify together a potential solution to experiment with. 
KTP has decided to work in partnership with the Malopolska region and the city of Krakow to 

tackle air pollution as one of the biggest issues for the region and its citizens.  

4.1 Challenge analysis  

Starting from the challenge of the air pollution the first activity that KTP has conducted with 

the regional authorities has been to analyse and reframe it into a problem where citizens 

could have an active role as co-designers. 

Pursuing concrete goals in terms of lowering emission consist of a few different dimensions 

such as industrial pollution monitoring, development of the system of public transport, 

providing alternatives for traditional heating systems. One of the most important factors are 

the citizens of the region and their behaviour regarding everyday activities like heating and 

mobility. This reduction of emissions shall be dealt with by mobilizing residents. 

Based on this premise KTP aims to create a space for stakeholders, policy makers and 

citizens to co-design a policy that includes citizens and motivate them to change attitude 

and habits in order to reduce air pollution. With a strong focus on air pollution and mobility, 

the challenge is a part of the new Air Protection Programme of the region for 2021-2030. 

4.2 Co-creation journey 

To tackle the previously described challenge, a co-creation journey based on the SISCODE 

approach has been developed by KTP splitting the single phases in activities and assigning 

specific tools of the SISCODE toolkit to be applied during these activities as well as 

addressing expected outcomes as a guideline for the experimentation (Fig. 3).  

The results from the execution of this journey are described successively with a strong 

attention to the outputs of the single phases and the step-by-step development of the 

prototype. 

 
 Activity Tools Expected Outcomes 

1.
 A

n
al

ys
e

 C
o

n
te

xt
 

1.1 Desk Research  Desk research, Key facts, 
Interviews, Research 
participant map 

Outline of the local challenge 
Varied stakeholders list 

1.2. Interviews with 
relevant stakeholders 
 

Interest Groups Discussion 
Research Planning Survey 
Activity Network  
 

Participants on board 
Data/ information collected, pilot for 
further analysis 
Outline of the perspectives of key 
stakeholders regarding the challenge 

1.3 Synthesize & 
analyse data 

Initial opportunity map 
Trends matrix 
Convergence map 
Buzz reports  
 

Situational analysis 
Map stakeholders 
Identification of trends and initiatives 
Repository of ideas and solutions 
Initial Report of this phase 
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2.1 Understand the 
data collected  

Mind mapping 
Insight clustering matrix  
Persona definition 

Outline of the clear vision of the local 
challenge  
Data summary and visualisation 

 2
. R

ef
ra

m
e

 

P
ro

b
le

m
s 

2.2 Aligning the pilot 
concept with 
knowledge gathered 

Comparative analysis 
Concept sorting 
Concept scenarios 
 

Realistic / feasible defined problem/ 
challenge 
Report on the chosen local challenge 

2.3 Frame 
opportunities  

Brainstorming exercise  
Best practice identification  

List of possible opportunities  

3.
  E

n
vi

si
o

n
 A

lt
er

n
at

iv
es

 

3.1 Idea generation Brainstorming exercise  
Convergence map 
Soft „hackathon” /  
Design challenge 

Summary of tenable ideas 
 

3.2 Idea selection SWOT analysis 
Concept sorting 
Solution evaluation 
Concept grouping matrix 

Summary of the selection of the 
appropriate idea 
 

3.3.Generate a concept Concept scenarios 
Persona definition 
Solution roadmap 

Report of solutions and policies (D3.2) 

4.
 D

ev
el

o
p

 &
 

P
ro

to
ty

p
e

 

4.1 Concept 
development  

 

Solution storyboard 
Description of prototype 

Competences plan 
Strategy roadmap 

Fully elaborated and detailed concept 
with outlined operational plan 

 

4.2 Prototyping  
 

Solution prototype 
Solution Enactment 
Pilot development and testing  
Implementation plan  

Report on the tested prototype 
 

Figure 3: KTP’s definition of their co-creation journey 
 

Context analysis 

The context analysis has been carried out starting with a desk research on the current status 
analysing reports and official documents as well as already active policies. The challenge has 
been discussed and refined iteratively in various meetings with stakeholders and policy 
makers on the basis of the data coming from the analysis of the context. Furthermore, an 
opening meeting with more than 220 stakeholders attending brought together keynote 
presentations, moderated discussions and Q&A’s. The challenge has been refined and 
narrowed down in the end of this stage leading to the following objective: 
How to improve the quality of the air in Krakow by motivating citizens and supporting 
decision makers with relevant co-creation tools and instruments?  
 

Reframe problems 

Based on the analysis and the narrowed challenge, workshops have been conducted aimed 

at refining the problem to be addressed. The direct output of the workshops were personas 

and empathy maps representing the target to be addressed with the upcoming solution. 

Apart from the methodology and exercises of the workshops, a particular focus has been set 

on advertising and reaching out to potential participants in order to gather representatives 

of all relevant stakeholders. The work initiated with the officials of the region in charge of 
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developing the new Air Protection Programme has been brought forward mainly carrying 

out open consultation meetings with KTP functioning as a facilitator and mediator.  

Citizens have been engaged in workshops in order to better analyse their needs and 

potential opportunities in reaching out directly to single citizens. 

 

Envision alternatives 

Collaborating closely with the region, the legal document in development defining the Air 

Protection programme (needed to officialise the rules, restrictions and actions to be taken 

by the industry for the following years) has been decided quite early to be a fundamental 

element of the prototype of KTP. The policy has been then developed with experts and 

citizens by activating a campaign to inform the policy itself by hearing from the citizens. Here 

co-design workshops have been implemented involving sufficient numbers of citizens 

directly inviting and involving specific local communities in order to get a better 

understanding of the perspective of citizens and their daily challenges. 

Targeting the citizens on the other hand it has been decided to develop a more tangible 

solution to make the policy more visible and understandable with and for the inhabitants of 

the affected region. Co-design workshops have been conducted specifically oriented at 

envisioning concrete solutions based on SISCODE canvases leading to new insights. 

From the numerous gathered ideas, eight of them have been selected and given into the 

hands of policy makers for further refinement and implementation. All of them have been 

taken into consideration by the experts preparing the first draft of the Air Protection 

Programme and have been used as a base for a Smogathon. 

Develop and prototype 

The drafting and finalisation of the document for the air protection programme mainly 

requested various consultation meetings uniting stakeholders and mediating between actors 

defining the legal boundaries and procedures needed to launch the official document. The 

draft has been published and presented to all interested stakeholders collecting feedback to 

then prepare a second version. In parallel, a Smogathon organised by the Municipality of 

Krakow and KTP developed a prototype of an app for end users to deal with the issue of air 

pollution. The winning project – a platform supported by an application and a monitoring 

system for industrial pollution - is to be developed and tested first in one county and 

subsequently with a broader public. 

Effective Stakeholder Group Level of engagement 

Co-Producing Co-Designing Consulted Informed 

Marshall Office of Malopolska Region × 
 

× 
 

× 
 

× 
 

City of Krakow, Air Quality Management    × 

The Metropolitan Association, Krakow   × × 

University of Science and Technology  × × × 

Krakow University of Technology  × × × 

Krakow Smog Alarm Activists  × × × 

ICT companies, SMI’s, Start-ups  × × × 

Media/wider public  × × × 
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Figure 4 Stakeholder engagement 

Throughout all phases, various stakeholders have been involved at different levels of co-

creation, ranging from being solely informed to co-producing solutions (see Fig. 4). 

4.3 Final solution and outcomes 

The final solution consists in two components, the first one is a legal document defining the 

rules and restrictions of the new Air protection programme of the Malopolska region and 

can be defined as the legislative frame more addressed to the industry and politics while the 

second element is a web platform connected to a mobile app and specific monitoring 

instruments that has the main goal of informing citizens and making them aware of the 

single contribution each of them can make. Both components of the solution have the 

common goal to reduce air pollution in the Malopolska region. 

1. Air Protection Programme for the Malopolska region 

The document for the Air Protection Programme officially applies rules, restrictions and 

indications for the industry on how the reduction of the air pollution in the region in the 

following years is to be achieved. Its development included 6 open consultation meetings 

with over 250 participants representing the various groups of interest. 

 

2. Multichannel solution to provide transparent information on industrial pollution and 

raise awareness among citizens 

The prototype consists of a web platform, a mobile app and monitoring instruments whose 

functions have been co-designed during the various workshops. The implementation of the 

solution itself is being carried out in a co-production process that involves the pilot, different 

stakeholders from the county and region, policy makers and the winners of the Smogathon 

to make certain that all involved parties have the possibility to express doubts and 

contribute to the final service. 

4.4 Transformations, outcomes and reflections 

Malopolska is the first region in Poland having started to update the regional Programme for 

Air Quality Improvement laying a foundation for the other regions with a strategy of 

activities and specific tasks, actions and obligations representing and considering all affected 

actors. The co-creation process itself sets new standards for the public administration and 

policy makers and for the citizens. 

With respect to the public administration and policy makers one need identified throughout 

the entire process of co-designing solutions has been the necessity to provide clear and easy 

support instruments and tools, that are not too abstract for them completely new to design 

practices. Tackling such a complex problem as air pollution in a co-design mind set has been 

found challenging to not only involve all interested parties, but also to consider their 

interests and needs in all moments throughout the process. Also, the restrictions arising 

from operating in the field of legislation and law have been limiting the freedom of action 
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adding a further layer of complexity. Despite the immense challenge it laid out, the co-

design approach did succeed in supporting the alignment of the various stakeholders leading 

to a realistic and implementable solution and the failure of past experimentations 

exclusively applying top-down approaches to avoid this complexity have not produced 

satisfying outcomes (Pressman & Wildavsky, 1973; Van Meter & Van Horn, 1975).  

However, as an outcome of the numerous workshops with stakeholders and citizens, KTP 

managed to elaborate a list of policy gaps identified in these working sessions analysing 

them and elaborating suggestions and recommendations on how each of the issues could be 

tackled. Furthermore, as a result of the positive feedback on the workshops and the 

methodology applied there, the region decided to conduct more co-design activities in a 

different project rolled out at national level. The positive feedback from the regional 

authorities and their proactivity to apply co-design can be perceived as an enormous success 

and an important step towards the implementation of consultation processes. 

With respect to citizens it emerged how much they are willing to introduce changes in their 

behaviours and more than this willing to collaborate with public actors even though they are 

often already discouraged by previous experiences and administrative barriers which can 

hinder involvement and lead to initially scarce participation. The results from the pilot seem 

to suggest a positive effect of the co-design approach experimented in SISCODE as the 

outcome of a process of involvement (from problem definition to solution co-production and 

experimentation) on the actors’ engagement. This type of engagement has received very 

positive feedback and seemed to have also positive effects on the acceptance of the final 

solution when the citizens participated in its development and currently in its 

experimentation.  

A first general reflection that the authors can draw from these results is that co-designed 

solutions might be more likely to be accepted both by citizens and policy makers if those 

have been actively included in their development and were given the opportunity to discuss 

problems and needs. The different workshops run during the pilot development (from 

analysing the problem to co-designing the solution) functioned as a space for discussions 

appreciated by all participants.  

Furthermore, the process of engagement of different stakeholders along the entire process 

of development of the solution suggests two additional reflections. 

First, co-designing a policy implies the engagement of different levels of governance from 

the local to the regional one and asks for overcoming silos that are still in place in traditional 

policy design processes. On the basis of the indications coming from the pilot the co-design 

approach to the policy development allowed the Malopolska region governance system to 

experiment with a more holistic approach to local and regional sustainable development. 

Specifically, co-design in workshops enabled policy makers from the different governance 

levels to gain an in-depth understanding of the barriers, drivers and issues that affect a 

policy implementation at each level. This understanding supported the policy makers from 

to develop a more coherent solution to the requirements that governance posed. 

Secondly, the involvement of the citizens in the process of policy design rarely can move 

from public hearing if it is not supported by some level of tangibility and materialisation of 
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the policy itself. With this respect the pilot results show the benefit that the implementation 

of a prototype as a service for the involvement of the citizens in the monitoring of the air 

pollution shortened the distance between the policy and the acceptance of its expected 

impact/s.  

5. Conclusions 

The design-based methodology and tools for co-creation applied in the SISCODE project 

succeeded with respect to the general project aim to introduce in RRI a practical based 

approach to operationalise it. By putting together science, innovation and technology 

potentialities with the needs coming from the society in a process of co-design of solutions 

seems to be promising with respect to the advancement of the more traditional mechanisms 

of public hearing and consultation that are still prevailing in policy design field. 

The importance of the co-design tools and their appropriateness and adaptation for the 

specific KTP case has been stressed as a fundamental point for successful co-creation in the 

context. At the same time the application of a co-design process to policy design has pointed 

out the complexity of a collaboration that must proceed from bottom up (citizens and 

stakeholder) to top down (governance levels) and vice versa encountering barriers that 

depend on cultural, economic, legal, societal and regulatory factors that are in place and can 

prevent real co-creation to occur. 
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Abstract | Community must be placed higher on the circular economy agenda if a truly 
sustainable future is to be realised. This paper will explore the changing definition of 
community, looking at previous classifications and modern thought to attempt to provide an 
up-to-date definition that is fit for the future of our multifaceted, complex society. The paper 
will argue for this new definition to be included as part of the discussion around the circular 
economy. The research shared in this paper are the initial results from a project that is 
attempting to make visible and tangible the connections and communities that circular 
economy organisations are part of. By making visible the connections this research hopes to 
encourage the design of community as an integral part of the circular economy and a resilient 
future. The paper will conclude by arguing how the results will contribute to the field of 
circular economy research. 
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1. Introduction  

Today’s society needs to build on community connections more than ever. If the wicked 

problems facing humanity are to be tackled to bring about a more resilient society then a 

collaborative community-based society is needed. Designers have the skills and knowledge 

to intervene and deliberately design community to be stronger and more resilient to the 

changes being brought about by the climate crisis. This paper responds to the Design Culture 

(of) Resilience track, making its particular contribution through offering a new definition of 

community for use in a circular economy and a more sustainable future. Through exploring 

the initial results of a research project, the authors will demonstrate the importance of 

collaboration to circular economy organisations and how these collaborations and 

communities can bring about a more resilient future. 

2. History of community 

This section will explore the history of the term ‘community’. If a new definition is to be 

suggested, then it is important that the term is contextualised, and a thorough examination 

of the changing definition is explored. 

Prior to the Enlightenment there was very little to separate the notions of community from 

society. Society, at this time, could be seen as a series of contractual agreements related to 

politics and economics; this was often how friendship and kinship, the basis for community, 

was also seen (Delanty, 2010). 

2.1 Enlightenment to modernity – belonging 

It was not until the late 1800s that a distinction between community and society started to 

be made. From this period onwards, throughout most of the 20th Century, community was 

theorised in three ways: nostalgia for a ‘lost’ ideal that has been destroyed by modernity; a 

loss that can be recovered and realised; or an idealised future utopia to be achieved 

(Delanty, 2010). These differing theories are all linked by one key thread, that community 

provides a sense of belonging. 

Some scholars in this period saw community as intrinsically linked to a ‘traditional’, rural way 

of life that had given way to modernity and life in the city, often referred to as society. Social 

groups, and the relationships that come from these groups,  

"may be conceived either as having real organic life, and that is the essence of 
Community; or else as a purely mechanical construction, existing in the mind, and 
that is what we think of as Society” (Tonnies & Hollis, 2001, p. 17 original emphasis) 

Once ‘community’, made up of social relations, had been lost to the mechanics of society, 

there was no way it could be recovered.  
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The total loss of community to society is an idea that has been robustly criticised by many 

subsequent scholars (Delanty, 2010). There was a recognition of the conflict between 

tradition and modernity, however, there was a strong argument that the cities of modernity 

were not as isolating and self-absorbed as previously made out. 

"There is in our contemporary societies a truly collective activity which is just as 
natural as that of the smallest cities of previous ages" (Durkheim & Giddens, 1972, p. 
5) 

Modernity saw a raise in the ‘cult of the individual’ (Durkheim & Giddens, 1972), which 

argued for self-determination, allowing individuals to practice ‘organic solidarity’; the 

freedom to choose communities based on personal interest rather than geographic or 

familial ties; communities formed by a conscious collective. The third way to view 

community, that of a utopia to be achieved, was a theory favoured by left-wing scholars 

such as Marx (Delanty, 2010). The definition of community laid down by this paper is 

focused on active, existing communities, so is not the place to discuss these ideas. 

2.2 20th Century - communication 

During the 20th Century ideas around community became more focused on communication 

as a central part of community formation. Research from the Chicago school described city-

based communities as "a mosaic of little worlds” (Park, 1915, p. 608) where an individual 

could express different sides of their personality, "living at the same time in several different 

contiguous, perhaps, but widely separate worlds" (ibid). Within the city, individuals tend to 

be connected through 'communities of interest' rather than traditional, familial 

communities. Different types of community studies have grown out of these beginnings, 

such as political and activist community studies, or community as a place for state 

intervention such as welfare (Abu-Lughod & King, 1997; Hemphill & Leskowitz, 2013; Warren 

& Jones, 2015). The following section will focus on more abstract ideas of community, which 

will help to inform the definition of community proposed within this paper. 

2.3 1980s - beyond ‘face-to-face’ 

In the 1980s a branch of community theory began to develop, moving towards community 

as an imagined concept,  rejecting the idea of community based on social interactions 

(Anderson, 2006). Communities, rather, are developed through a shared, imagined 

connection, such as the nation or region. Mass communication establishes, reiterates and 

reaffirms the basis for the imagined community, enforcing and reinforcing the feelings of 

kinship among the community. There are subtle verbal and non-verbal communications that 

go into the creation and re-establishment of a community, it exists through symbols and 

signs that are adopted by the community and used to signify its boundaries (Cohen, 1985).  
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“The reality of community lies in its members perception of the vitality of its culture. 
People construct community symbolically, making it a resource and repository of 
meaning, and a referent of their identity.” (1985, p. 118).  

A recent, specific example would be that 

of climate activist group Extinction 

Rebellion, they have a simple, 

recognisable brand that is easy to 

reproduce, a symbol of an egg timer in a 

circle (Figure 1). Wearing this logo 

demonstrates through visual 

communication to other members of the 

group that you are aligned with their ideas 

about climate change.  

This section shows that community is less 

centred on locative relations, but more 

imagined through self-identification re-

enforced by signs and symbols. The ideas of community as imagined and bound by symbols 

becomes more significant as society moves into the age of the internet. The focus of 

community theory moves online, and the idea of networks start to become more important.  

3. 21st Century – community and networks 

As laid out in the previous section, a definition for community can be proposed for the pre-

digital eras as: providing a sense of belonging to an imagined structure, phenomena or 

group, whose boundaries are reinforced through verbal and/or non-verbal communication. 

Within this definition we can include communities that an individual choses to be part of, 

and those that they in through circumstance (of birth, location, race etc). In communities of 

circumstance an individual still has the choice as to whether to be an active member of that 

community.  

Communities become networked through each individual member, who has the autonomy 

to be actively involved as part of the conscious collective. Each of these members can be 

part of a number of communities, and as such, act as links between the different 

communities. In this sense communities can be seen as nodes in a wider network. The digital 

era makes communication between these nodes easier and quicker. Again, looking at the 

Extinction Rebellion example, this group has many communities across the UK working on 

their own local issues, but each local community node is connected and supported by the 

wider regional and national community. The individuals who make up each group also bring 

their own priorities for their area and can link the local and national groups to wider 

communities.  

Figure 1: Extinction rebellion logo 
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This section will look at how community theory has been linked with network theory and 

how this can start to influence our definition of community to incorporate issues of 

sustainability and resilience. 

3.1 Degrees of separation 

Linking networks and community theory can first be explained by exploring intrapersonal 

ties. An individual’s social world is made up of many relationships based on either strong or 

weak ties (Granovetter, 1973). Strong ties are formed between people who know each other 

well, developed over a long period of time, such as family and close friends; weak ties, on 

the other hand, are connections established quickly and more superficially with people such 

as work colleagues or sports club members. Weak ties can be used to create 'bridges' to 

other communities (Putnam, 2000), links which can enable networks to be formed. Weak 

ties alone cannot make a community, however, the potential bridges created through weak 

ties can be essential for the survival of said communities. Strong and weak ties together can 

be seen as the basis for the formation of a community, although a community does not form 

randomly, “the relevant aspects of the social environment can be seen as a foci around 

which individuals organize their social relations” (Feld, 1981, p. 1060). These foci can be any 

number of things that draw people together, and weak bridging ties allow for a wide 

diversity of people to be brought in. 

3.2 Social capital 

Connecting a group of weak tie individuals around a focus will not create a lasting 

community, the ties have to be worked at and maintained. This happens though the 

development of social capital between community members. Social capital is a phrase used 

to describe an individual's worth to society through their intrapersonal skills, connections 

and networks. Individuals all have a level of social capital which is formed through 

connections with other people (Coleman, 1988). There are different types of social capital: 

bonding, bridging and linking (Halpern, 2005; Putnam, 2000). Bonding social capital is 

formed through strong ties and exists in closely linked groups such as a family or religious 

congregation. This type of social capital is good for mobilising solidarity among a specific 

community but can be exclusionary towards outsiders (Putnam, 2000). Bridging social 

capital, created through weak ties, is inclusive and outward facing, it facilitates the 

interaction of a diverse section of society. This type of social capital can be seen in 

organisations and clubs, it provides "better linking to external assets and for information 

diffusion" (Putnam, 2000, p. 22). This type of social capital can be seen to bridge different 

communities and provide links to other sections of society. Bonding is better for getting by 

and bridging is better for getting on. Linking social capital is concerned primarily with power, 

and who access to it. It is  
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“the extent to which an individual's, or community's, networks are characterised by 
linkage between those with very unequal power and resources” (Halpern, 2005, p. 
25) 

Communities with low levels of linking social capital can be seen to be very unequal, where 

money and power are concentrated within a small group that is inaccessible to the rest of 

the community. There are three structures for the development of social capital: obligation, 

reciprocity and trust; knowledge and information; and norms and sanctions (Coleman, 

1988). This can be explained by, if person A does something for person B then person A will 

Figure 2 The types of social capital, their structures and how they operate at different 
levels 
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anticipate some kind of reciprocation from person B in the future, "this establishes an 

expectation in A and an obligation on the part of B" (Coleman, 1988, p. 102). Person A must 

trust that at some point person B will repay the favour or the reciprocity and social capital 

will be broken. He describes knowledge and information as important part of social 

relations. Person A might have interest in a subject, but not the resources or desire to learn 

about it in detail so relies on others within their social circle for information. Norms and 

sanctions describe the unspoken social rules that exist within a community (norms) and the 

rewards or punishments (sanctions) that are used to maintain these rules. Figure 1 explains 

how the different types of social capital operate through the three structures.  

Bridging and linking social capital involves more initial risk but can create trusting links 

between individuals and communities. Social capital is very important the development of a 

new definition of community. Weak ties that create bridges are essential for building trust. 

Trust is an essential component in both bridging and linking social capital, it can allow for 

more access to power and money through stable political representation on every level 

(Rossetti di Valdalbero & Birnbaum, 2017).Weak ties that provide linking and or bridging 

social capital to individuals or communities are essential to create resilient, 21st century 

communities. The challenges we face cannot be solved by being protectionist and inward 

facing, they are global in nature and a global view must be taken to tackle them. Mass 

communication can be mobilised to educate, share knowledge and create more empathetic 

imagined communities. This was demonstrated recently when communities of crafters were 

mobilised to make and send recovery nests and blankets for animals injured in the Australian 

bush fires (Paul, 2020).  Communities that are open and outward facing must work together 

to see the wider picture and help one another to bring about change to create a more 

resilient world.   

3.3 Communities of practice 

Social capital does not form in just location-based communities. Ties be formed between 

individuals can be through a specific, deliberately formed community of practice. This is a 

term used to describe an often informal group that arises based on a shared expertise or 

practice. These communities "are not defined by place or by personal characteristics, but by 

people's potential to learn together" (Wenger, White, & Smith, 2009, p. 11). These 

communities often come together organically through shared desire to improve knowledge 

of a certain subject. Communities of practice can be seen as a space for an individual to build 

upon skills and knowledge by connecting to a group with similar goals and practices. Like 

social capital there is a strong element of reciprocity in communities of practice, people 

contribute to the pool of knowledge  

"while trusting that at some point, in some form, they will benefit. This kind of 
reciprocity is neither selflessness not simple tit for tat, but a deeper understanding of 
mutual value that extends over time." (Wenger, McDermott, & Snyder, 2002, p. 37) 
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The theory was developed in order to give a name to informal shared learning that develops 

around a specific interest or activity.  

Communities of Practice are incredibly important in the move to a circular economy and the 

development of a more resilient and sustainable future. As their primary focus is to share 

knowledge and expertise, they are the ideal places for the development of skills for 

resilience. For example, to teach people the skills needed to keep products in use for longer, 

through repair cafes, tool libraries and maker spaces. The knowledge and skills developed 

through a community of practice has the potential to be disseminated to other communities 

the members of the community of practice are part of. Passing these skills throughout a 

network that is wider than the initial community of practice.  

The communities referred to in this paper reach beyond communities of practice, as there is 

a space and a need for many different sorts of communities to engage with and advocate for 

a circular economy and more sustainable ways of living. Communities of Practice are a useful 

part of the network of communities referred to, and their purpose and expertise can benefit 

beyond their community boundary. The linking of communities of practice with other 

communities shows that their real benefit is as an intrinsic part of the networked nodes. 

The next section will look at the circular economy in more detail and explore the need for an 

emphasis on community when discussing and working towards a CIRCULAR ECONOMY. 

4. Circular Economy 

There is little denying that human activity is causing the massive climate breakdown we are 

seeing at the moment (Berners-Lee, 2019; von Weizsäcker & Wijkman, 2018). However, 

there is a lack of acknowledgement humanities profound effect and that we are all 

connected (Smith, Kim, & Son, 2017). Despite increased scientific warning there is little 

strong action on the climate crisis and its causes. This is leading us into a culture of hand 

wringing and fiddling about the edges, with a push for individual change over corporate 

change, which leads to companies engaging in greenwashing to allow for business as usual 

(Hobson, 2019; Hobson & Lynch, 2016; PriceWaterhouseCoopers, 2008). The circular 

economy is a current trend with serious ambitions. This model and way of shaping the world 

could have profound effects on delivering a sustainable future. It is promoted as a panacea 

by academia and business alike, however the term is often used interchangeably with 

advanced recycling. To engage in a truly circular economy businesses need to fundamentally 

change the way they view resource consumption, planning for the continual reuse of every 

part of their product until it can be returned to improve the organic system. Consumers, too, 

need to be ready to take responsibility for the items they own, by keeping them in good 

repair and complying with systems of return and repair to keep the resources in use for as 

long as possible. 
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The circular economy is an economic model that promotes the constant reuse of resources 

for as long as they are materially useful before being returned to replenish natural systems. 

This idea has gained a lot attraction in business and academic circles (Ellen MacArthur 

Foundation, 2013; Geissdoerfer, Savaget, Bocken, & Hultink, 2017; Kirchherr et al., 2018; 

Mathews & Tan, 2016), pushed in the UK by the Ellen MacArthur Foundation. However, the 

adoption and implementation of this system has so far been scattered, with governments 

slow to follow business and academia’s lead. To really make an impact the taking up of the 

circular economy needs to be full scale, with a consensus across business, politics and 

academia.  

The circular economy will improve resource resilience by advocating for the continuous 

usage of materials that are already in circulation (Blomsma & Brennan, 2017; Ellen 

MacArthur Foundation, 2013; Gallaud & Laperche, 2016). It will improve natural resilience 

through the regeneration of our natural resources (Ellen MacArthur Foundation, 2019; 

Principato, Ruini, Guidi, & Secondi, 2019; Slorach, Jeswani, Cuéllar-Franca, & Azapagic, 

2019), and it can improve community resilience by providing skills and localised employment 

to keep possessions in good working order and in use for longer (Morgan & Mitchell, 2015; 

Rossetti di Valdalbero & Birnbaum, 2017; Wijkman & Skånberg, 2015). It encourages a 

slower repair and share culture over the fast turn over, buy and discard one we currently 

have. The circular economy can encourage to us see objects we own as having the potential 

to outlive us and to develop and relearn skills our grandparents had in order to become 

stewards of our possessions (Robins, 2019). This is where the developing and nurturing of 

communities is important. By making people aware of their responsibilities towards 

consumerism we can build resilience to resource shortages and other future shocks. 

Designers have a crucial role to play at every stage of the circular economy from the 

products we use to the systems those products enter into and applying our skills to make the 

transition to the circular economy smoother (De Los Rios et al., 2017; Lofthouse & 

Prendeville, 2018; Sumter, de Koning, Bakker, & Balkenende, 2019). The current focus on the 

circular economy is on the mechanical implementation, this risks the value of human life to 

the circular economy being pushed aside. Walter Stahel (2010), one of the early pioneers of 

circular thinking, places a lot of value on human energy as a crucial part of the circular 

economy. Humans are the ones to repair and maintain the products and systems, as well as 

develop technologies that make it easier to close the loop. 

The next section will detail an early stage research project undertaken by the authors that 

aims to explore the role of community in circular economy organisations. 

5. Research 

The research being undertaken by the authors aims to take a deep look at the networks and 

communities used by a small number of organisations working in the circular economy. The 

research takes a mixed methods case study approach, using interviews, document analysis, 
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and social network analysis to create a comprehensive map of the communities and 

organisations the subjects are involved with. This will create a detailed picture of how these 

communities are used by circular economy focused organisations. The authors aim to map 

the networks of circular economy organisations based in North West England in order to 

make them “visible and tangible” (Manzini, 2015, p. 121),  to reveal how these organisations 

are just a small part of the larger circular economy system. By focusing on a small number of 

organisations the research has time to look deeply into these connections, revealing any 

points of interest and creating new pathways of enquiry. The organisations looked at range 

from large multinationals to small start-ups, this is to give an idea of the challenges faced at 

different levels and to show how different sized organisations activate their communities 

and networks to engage with the circular economy.  

By examining networked communities as part of the circular economy the research aims to 

reveal the intrinsic value of these nodal communities to the adoption and implementation of 

a circular economy. By exposing the way that communities are linked the authors hope to 

make these links more tangible and promote the use of these links within organisations and 

different types of community. 

The analysis is ongoing and here we can offer a tentative look at one example of the results. 

Figure 3 shows a map created by one of the interview subjects of the connections their 

Figure 3: Rough map of interview subject's circular economy connections 
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business is involved with. For the analysis this map has been built upon with interview data 

and document analysis to create a fuller picture of the communities that the organisations 

are connected to (Figure 4). In this case study example, the map reveals many meso, or 

community level connections (purple links). These connections are made through a strong 

push by the organisation to get their name out and create links with different people and 

organisations. The blue links indicate a personal or micro-level connection which is also 

prominent in the map, these links are used to create connections to new audiences and are 

actively pursued by the case study organisation. There is only one Community of Practice 

listed (in orange), but it provides opportunities for the organisation to link with areas of 

government that they wouldn’t have otherwise had access to. This organisation, along with 

all the other case study organisations put a lot of emphasis on education and knowledge 

sharing through their networks. This can be aimed at other sectors, their industry peers, or 

through engaging the public with their organisation and using education as outreach.  

Figure 4: Social network analysis map of a case study organisation’s network 
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Though each or the organisations studied in the research are based in different areas and 

are of different sizes, collaboration and engagement with wider audiences is highly 

important to each of them. Through providing engagement through their specific area they 

can open up the conversation to include wider concepts of circular economy with niche 

communities. The ongoing research hopes to create a body of evidence that demonstrates 

the need to put greater emphasis on building and establishing communities to further the 

circular economy agenda. This aims to ensure community becomes a more important focus 

and is included in the design of circular systems at every stage. These are the initial 

discussion points that have been raised from the data, further analysis is to be conducted 

before any concrete conclusions can be drawn. 

6. Conclusion 

Community is a structure that is deliberately designed, although, not necessarily by the 

current members. To ensure the continuation of the community members must take it upon 

themselves to reinforce the signs and symbols and boundaries of that community. 

Community can be viewed as a web of links and connections that we as designers should 

work towards revealing in order to strengthen these ties and create new ones. By making 

the web of an individual organisation’s community connections tangible and visible, we can 

show just how actions, decisions and activities have the potential to ripple through the 

network. The circular economy as a whole is a complex web of networks that serve to loop 

resources around the system. The skills and knowledge locked within different communities 

need to be drawn upon to ensure success of circular economy implementation and uptake. 

The role of design within the circular economy is to establish bridges through the 

communities, explicitly exposing the links and realising the connections. Nothing happens in 

isolation so designers should be exposing these links and using them to create a truly circular 

economy. 
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1. Design

Please read the entire guide before submitting the full paper as it will save time for you and 

make the review process easier for us.  

The use of the word design has widened. If in origin, it was heavily based on its function of 

generating products, the focus today is on services, on social structures, on community 

dynamics. Design is an enabling tool (rather than a discipline), in the sense of the famous 

phrase "Good design enables, bad design disables" by Paul Hogan. It is a flexible 

methodology (Moura Guedes, 2008) that can be used in any context, because suspended 

between opposites. In fact, design is both strategic (acts on long-term policies) and tactical 

(it must adapt to the occasions). It is theoretical and practical (you have to think before you 

design, but there is no design without a final artifact, product or service); abstract and 

contextual; systemic and creative. 

Design builds up relationships, more than creating objects or services. Even when working 

on physical products, the real goal is to build a behavioral system that connects artefacts to 

the physical and cultural dimension of mankind. So it works on material culture, renewing 

behaviors rather than technical solutions, with an extensive anthropological approach. 

Design research is in fact an analysis of behaviors, an expression of needs, an invention of 

solutions to be addressed to users. This fact is particularly relevant in participatory design 

operations, to share the typical approach worldwide celebrated as design thinking: to 

propose an innovative and transversal logic in the solution of problems, summarized by the 

question: “what if?” (Brown, 2009).  

2. Communities

This approach assumes relevance when design is facing problems related to the modification 

of the cultural and behavioral structure of our society, characterized by a constant and rapid 

change. First of all, it’s crucial in terms of responsibility - the social responsibility of the 

designer - as far as he works on people's real needs (Steiner, 1978). But above all it 

implicates the possibility of generating new models of relationship, consumption, economy. 

Today working for communities is for designers today an occupation that no longer concerns 

only the possibility of innovating local production - that is a very useful and consolidated 

activity; but that of reinterpreting the logic through which the same dominant economy 

imposed by the western world is facing the global crisis of an entire model of production and 

consumption (that means: development).  

The economic and social model revisions in its applications (food, mobility, energy ...) are the 

subject of holistic design approaches (Thackara, 2017), which move easily among ideas 

related to bioregions (Sale, 1985), cities in transition (Hopkins, 2009), de-growth (Latouche, 

2011). On a deeper, avowedly anthropological level, the "Palaeolithic turn" (Meschiari, 

Corrado, Gori, 2015) launches the hypothesis of a “hunture” opposed to a culture: to signify 

3366   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE



Designing resilience. Design dealing with communities. 

 

the relevance of a human model of hunter and gatherer. This model was prominent before 

the invention of agriculture, and underlines the prevalence of transitory, nomadic, portable 

forms, showing a strong similarity with absolutely contemporary features. For example, the 

triumph of design versus architecture, the authors say. We can also add that it works in 

community management: as in transitional communities (Bauman, 2001), in "local mind" (La 

Cecla, 1995), in TAZ Temporary Autonomous Zone (Bey, 2007).  

3. Resilience 

Therefore, designing community resilience, from a design oriented point of view, means 

taking into account a state of crisis that can be felt as temporary in the event of a disaster; 

but in reality managing conditions of perpetual uncertainty, in the collapse of an economic 

and cultural model, still so deeply rooted as to appear without any alternative; since the 

alternatives could be multiple, partial and combinable. In this scenario, design can favor and 

optimize that invention of the day by day life (De Certeau, 2001) which in reality represents 

the true behavior, spontaneous and irreverent, towards hegemonies, operated by "people". 

Designers, taking advantage of users’ skills, and interpreting his role as a facilitator, in a 

context in which everyone, nevertheless, designs: their daily life, their holidays, their 

shopping list (Manzini, 2015). The term "facilitator" is not accidental. On one hand it 

designates an activity practiced by graphic designer (and also, useful for design procedures) 

as visual facilitation, which takes indirectly the mental maps created by the psychologist 

Tony Buzan (Buzan, 1996). On the other hand, it refers precisely to psychology practices of a 

much longer tradition (Lewin, 1949) that indicates the possibility of managing and balancing 

individual dynamics in a group mind. These activities can become fundamental in team 

building operations, when dealing with temporary communities built on participants with 

different backgrounds, who must however be quickly put in a position to collaborate 

(Branzaglia, 2016). 

The possibility of working on metaphors draws very close to the tools related to design for 

communities, and indirectly, to the more conscious coaching practices. A design oriented 

approach has the ease of constructing situations through tools and techniques, which make 

the working methodologies easily practicable. The role of experience is also part of this kind 

of “design anthropology”: because designers build up experiences, and because any project 

is based on common experiences. Therefore, it is not difficult to think of a figure of 

"community designer". It resembles the idea of “municipal graphic designer" jokingly 

hypothesized by Massimo Dolcini in the 80s, inspired by the figure of the municipal doctor. 

And it fits with the brand new role of “territorial activator”, that is the one who gives birth to 

community networks on Commons - the common goods. Also the architecture field has 

many experiences of participatory approaches, related precisely to the issues of resilience: 

the cases of Shigeru Bahn or Alejandro Aravena. 
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4. Practice(s) 

By the way, Design for Communities is the name of a project created for a technical case of 

resilience: the 2012 earthquake, in the province of Modena, Northern Italy. The project was 

carried out by ADI, the Italian Industrial Design Association, through its Emilia Romagna 

Delegation. ADI is a unique association, as it gathers not only designers but also companies, 

distributors, journalists, professors...: the complete system that makes Italian design so 

particular. ADI has been particularly interested in the latest years in investigating the role of 

design among SMEs, that are the economic engine of European industry, and maintain a 

strong relationship between economy and society because of their local involvement.  

The damage caused by the earthquake on housing and production activities risked the 

disruption of the community network, especially for teenagers, those most sensitive to 

change. The school became the center of the project, together with a series of sub-themes 

enucleated in participatory workshops with public organizations and citizen associations 

gathered around the Town Council of San Possidonio (a very small town) and the Parents 

and Teachers Association (spontaneous) of the primary school in the town of San Felice sul 

Panaro. Four university-level educational institutions in the design sector of the region 

(Academy of Fine Arts Bologna, Faculty of Architecture University of Ferrara, Faculty of 

Architecture University of Bologna, ISIA Faenza), plus one from Rome (IED Istituto Europeo di 

Design Roma) and two high schools (BUS Pascal of Reggio Emilia and Venturi Art Institute of 

Modena) were invited to organize concept design processes developing the issue coming out 

the participated activities through practical solutions, but above all throughout possible 

scenarios and symbolic gestures that could easily engage the communities.  

In this case, the immediate need to carry out a resilient project arose from the difficulty of 

the situation and from the awareness of the actors. The problem setting phase did not 

require special techniques to develop citizens' collaboration. In other cases, it was absolutely 

necessary to use pragmatic activities and contextual metaphors to build a work group - a 

temporary community - and push it to cooperate. The three projects developed under the 

Calderara Creative Community brand (C3) from 2011 to 2015 (under the auspices of DMC 

Design Management Center) needed to establish communities capable of supporting the 

production of guidelines for public administration, and of actively collaborating with it. 

That meant activating citizens on participation through the role of the various social and 

cultural associations that were operating on the territory; and creating a high level of 

consciousness about participative policies among the town council employees and 

managers, first and before all the ones involved in direct relationship with citizens. On the 

basis of this process it was possible to design a series of strategic guidelines to identify 

objectives that have been transformed from time to time into actual projects, financed by 

various national and EU calls. 

The case of Bargellino - a huge industrial area on the outskirts of Bologna, very close to the 

airport (half of which on the territory of the Calderara Town Council) - was particularly 
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significant. Economic crisis and previous abandon had turned the area into a problematic 

place. The involvement of managers and companies’ owners in a workshop that could 

imagine the future of Bargellino led to an effective collaboration plan with the Town Council 

through the creation of an association between companies intended to protect and develop 

the area. That plan won an UE call devoted to masterplan for Smart Cities: the only one that 

was won by an industrial area. A series of structural interventions were made thanks to 

other national and European Call. 

The role of sport as a healthy and commune activity was crucial for the C3 project, as it was 

for the No Filter social district, a former factory regenerated by the association Planimetrie 

Culturali in Bologna. Planimetrie Culturali became the main partner of DMC (together with 

Studio Performa architecture and Antigone network for democracy) for the development of 

Advanced Social District, a platform for planning management, governance and regeneration 

in abandoned places to create a “horizontal economy” (even more than a circular one): in 

essence a place to exchange resources and not money, to help people and groups in 

difficulty. The basic idea was that regeneration is more than redevelopment on urban scale: 

it concerns urban planning, social communities, educational programs, services for people 

and so on. The platform became the occasion for several speeches, conferences, lessons in 

many locations: but the absence of a policy by the local government of Bologna (even if 

promised) did not allow it to be practically adopted. 

The last case concerned totally the role of communities in health promotion. The Agency for 

Health Promotion of Milan metropolitan area asked in terms of concept design to the in 

Graphic Design Master Program of IED Istituto Europeo Design Milano to develop a 

communication strategy regarding heath for healthy people. The goal was to engage people 

to take care of their heart before getting sick, in a neighbourhood (used like a test area) of 

150.000 inhabitants, called Gorla. Urban Health (the name of the project) started from an 

investigation of the area, the involvement of associations and public services, the 

identification of functions and places to activate them. Social media were used to promote a 

series of opportunities and to suggest people in interacting with their environment, using it 

like a sort of spontaneous “open air gym”. 3M Design Center cooperated with the project 

supplying materials to indicate or to enlighten common objects such as tools for sport 

activities. Although it was developed as a concept, the Agency purchased one of the final 

projects, in order to use it in a larger scale thanks to the collaboration with a national 

popular sport association. 

If design is a matter of providing solution through an innovative approach, that can change 

the point of view on a specific problem, these cases are nothing more than examples of a 

design methodology (let’s call it design thinking). They can demonstrate that the role of 

design is vital for transforming ideas in practical actions and for making strategy dialogues 

with tactic. Of course, both side of this last couple has to be aware of their role. And, in 

particular, who handles strategy can’t think that resilience is the unique solution for solving 

problems permanently.  
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Abstract | Design has produced a world in which designers are presented with opportunities 
to alter, augment, intervene, and change existing conditions by imagining future possibilities. 
Many of the challenges facing the world today extend into a range of complex, societal issues 
that involve human actions within the natural world, resulting in a call towards sustainability. 
The role of design has undergone a shift from integrating systematic methods in the 
production of artifacts and information towards a focus on designing for more meaningful 
interactions. Design now requires new ways of thinking and doing through modifications, 
iterations and reflections to explore alternative models for education and practice. This leads 
to the development of new innovations and inclusive perspectives, forming social ecosystems 
to continually learn and evolve as a discipline for positive social change.  

This research positions design as a force of change with a particular focus on sustainable 
fashion practices in Singapore. Design is capable of reconditioning existing knowledge against 
ecological concerns for methods of conservation and sustainability. It is foreseen that 
designing and capturing a map of Singapore’s slow fashion movements will provide models 
and frameworks for other practices that are centred on issues of social innovation, social 
enterprise design, and social economies. This project presents the need to define the social 
ecosystem of Singapore’s sustainable fashion, formalising existing industry practices towards 
a new paradigm for Asian design.   

KEYWORDS | SLOW FASHION, SUSTAINABILITY, CULTURAL PRODUCTION, SUSTAINABLE 
FASHION, FASHION SYSTEM 

3371   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE



H. Chon, JN. Lim, E. Lim 

 

1. Introduction  

Fashion transcends time and space to communicate both individual and collective practices 

of the everyday within a complex system of designers, producers, distributors, marketers, 

and consumers. The fashion industry has shifted towards designing meaningfully, signifying a 

need to understand how sustainable practices can challenge and change future ways of 

thinking, making, organising, categorising, and sharing knowledge. This research outlines 

how fashion establishes a common, shared language through an examination of design 

initiatives and businesses to identify key perspectives, concepts, and theories supporting the 

symbolic communication of material culture. Taking the context of Singapore and its 

emerging sustainable design practices, this research examines current practices to provide a 

foundation upon which future models and frameworks can be developed.  

 

The main discussion of this paper collects, organises, and evaluates the existing sustainable 

fashion movements of Singapore. These businesses, organisations, and design groups are 

categorised by scale, scope, and impact: sustainable modes of production, second-life 

initiatives through reuse and recycling, circular and sharing economies, inclusive models, and 

education.  This paper presents three key sections to present a comprehensive overview of 

the fashion landscape of Singapore: 

1. An introduction of theoretical perspectives to frame the discussion of how 

fashion, as a social practice, leads to cultural production through the adoption of 

sustainable movements.  

2. A presentation of the sustainable landscape of fashion through an examination 

of current practices in Singapore, identifying five core themes of sustainable 

fashion. 

3. A mapping of slow fashion and its future implications.  

2. Theoretical Perspectives 

Sustainability extends beyond conscious activities relating to the environment to involve the 

complexities of human relationships against the dynamics of ecological, economical, 

sociopolitical, global and local dimensions (Annamma et al., 2015). Fashion businesses are 

becoming increasingly concerned with producing value through new definitions of aesthetics 

and quality, as sustainable practices begin to establish new norms within the industry. This 

section provides an overview of how fashion acts as a social phenomenon to develop common 

values for the production and contribution to various expressions of culture. The review of 

these theoretical perspectives will lead to a discussion of how the fashion industry is shifting 

towards the widespread adoption of sustainability.  
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2.1 Fashion as a Social Practice and Means for Cultural Production 

Fashion produces a world in which the dressed body presents a situated practice across 

varying degrees of social interaction (Entwistle, 2000). Individual identity is visually 

represented through bodily expressions to actively produce experiences, communicate 

shared values, and develop socially constructed practices. Influenced by social and 

experiential dimensions, the dressed body creates embodied spaces upon which durability 

and resilience are established through emotional values and meanings (Fletcher, 2012). 

Changes in style and aesthetics require active participation to form collective representations 

and preferences, defining the social nature of fashion.  

 
The phenomenon of fashion contributes to new and significant symbolic values to impact 

consumption through cultural dissemination and material culture, resulting in cultural 

production (Crane & Bovone, 2006). As a social practice, the collective adoption of fashion 

produces new cultural currencies as an extension of cultural practices and values. Rocamora 

(2002) argues that the fashion system has become fragmented as a result of globalisation, 

which has led to an increase of stakeholders to reevaluate the temporality of fashion objects, 

proposing new patterns of production and consumption. Fashion is in need of a new vision 

that challenges the historical notion that fashion is driven exclusively by newness and change 

(Reily and De Long, 2011).   

 

2.2 Fashion Sustainability 

Sustainability is a concept that requires a different approach to former ways of doing, 

presenting a new standard based on values that include basic human rights such as justice, 

liberty and dignity (Ehrenfeld, 1999). There are a few other critical influences that affect 

business models, from the translation of sustainability principles to the form of the value 

proposition. Taking into consideration the different strategies required, from start of the 

supply chain to the end, there are a few reasons for fashion businesses to look towards 

adopting a sustainability agenda.  

 
In a period where information is readily available and easily accessible, all stakeholders have 

greater access to education and global exposure. People, whether consumers or business 

owners, are more aware of the impact of their decisions and the consequences of their actions 

set against external levels of change. This allows them the capabilities to act more 

intentionally, strategically and creatively in response to the things around, whether it be a 

focus on community or the environment. In this sense, such consumer mentality reaps 

relevant business benefits to adopt environmentally friendly materials, ethical production 

processes, and other socially conscious decisions.  
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The adoption of sustainability also requires resources for education. The benefit of 

championing a sustainable agenda draws like-minded consumers and businesses together to 

form a coalition of influence to leverage degrees of power and foster collaborations and 

engagements between members. Often, the main causes and underlying philosophies expand 

beyond the nature of the business and its immediate industry, leading to potential 

opportunities to broaden the playing field. As people resonate with values and beliefs that are 

close to them, consumer education focusing on the potential benefits behind a sustainable 

agenda can be a first step towards changing existing practices and norms.  

 
Due to the production of excess and wastage in the industry, another opportunity that aims 

to curb the situation is the development of service based business models that reduce stock 

or operate without a need for production. This shifts the idea of consuming fashion through 

means that move away from acquiring new fashion products, introducing ways to reinvent or 

restyle existing products (Todeschini at el., 2017). These services comprise consulting, after 

sale services to help consumers maintain and recycle goods, and garment subscription 

schemes. This section has outlined examples, of which there are many others, that pose 

opportunities to incentivise fashion towards the adoption of a sustainability agenda.  

3. Theoretical Perspectives 

The fashion landscape of Singapore was examined and categorised based on modes of 

production, rhythms of consumption and use, forming communities of practice, establishing 

consciousness and social awareness through design, and contributions to education. The 

categories of sustainable fashion have been further organised into the five areas of 

production, second-life initiatives, circular and sharing economy, inclusive models, and 

education.  
 
Production 
Despite a growing number of fashion brands and businesses adopting buzzwords such as 

“sustainable” or “responsible” as a means for differentiation and a form of marketing, there 

is a broadly accepted and understood definition that sustainable production involves ethically 

and ecologically-sourced materials, fair wages for workers within favourable conditions, 

transparent information and environmentally conscious approaches.  

 
Second-Life Initiatives 
These initiatives provide closed-loop systems adopting ecological practices by encouraging 

consumer participation and engagement, reducing fashion and textile waste. As users are 

given access to more products, regardless of time and geographical constraints, these 

initiatives tackle socioeconomic and cultural barriers. 
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Circular and Sharing Economy 
As a direct response to the current internet culture of showing and discarding, these 

businesses address issues of compulsive purchase behaviours, patterns of excess, and waste 

by offering platforms for sharing, swapping, and renting. The platforms provide a sense of 

community between merchants and groups of consumers, developing new cultures of 

consumption and product use.  
 
Inclusive Models 
The term “inclusivity” has been widely adopted by the fashion industry, where business 

models provide opportunities and financial resources for communities in need through 

charities, social enterprises, collaborations through co-designing, and initiatives supporting 

sociocultural needs.  

 
Education 
Knowledge plays a key role in sharing and communicating the stories, narratives, traditions, 

and consumer responsibilities in fashion. The educational models of fashion businesses teach 

consumers the importance of sustainability through events and panel discussions to set new 

policies governing conscious practices in fashion. 

Table 1. Classification of Slow Fashion in Singapore 

CLASSIFICATION OF SLOW FASHION 

AREA OF FOCUS ORGANISATION ACTIVITIES 

 
 
 
 
 
 
 

PRODUCTION 

August Society 
Produces seasonless and  reversible swimwear made by fair 
wage workers in Indonesia using recycled materials 

Esse 
Garments are ethically sourced using  environmentally-
friendly materials such as Tencel and organic cotton. The 
production processes are shared openly on their website. 

Matter Prints 

The brand works with artisans from across the world to 
develop unique prints for garments, giving credit to artisans 
by conveying the stories and cultural significance of the prints 
to consumers. 

Source 
Collections 

The brand uses sustainable fabrics, such as Tencel and Lyocel, 
and produces garments in factories owned by certified 
WorldWide Responsible Accredited Production (WRAP) 
individuals. 

Terie 
Focuses on the empowerment of women by producing 
bralettes for all sizes with eco-friendly bamboo material..  
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Terra by Qlothe 

The brand uses Tencel, among other sustainable materials, 
for their garments and works with the Indonesian Prime 
Minister on the “Buy a Piece, Plant a Tree” program to help 
restore degraded peatlands and create a sustainable 
livelihood for native communities. They work with Noissue as 
part of their eco-packaging alliance, contributing to global 
reforestation. 

 
 
 
 
 
 

SECOND-LIFE 
INITIATIVE 

Carousell 
Carousell is a user-based platform where transactions can be 
made to sell preloved items. 

The Fifth 
Collection 

The Fifth Collection is a digital platform to sell/rent second-
hand luxury products on a consignment basis. 

The Kint Story 
An online store that sells preloved garments, primarily 
targeting teenagers and young adults. Its founders give talks 
in schools to educate the public about sustainability. 

On the List 
A space dedicated to the clearance of past-season items from 
luxury brands through online and offline platforms. 

New2U 

A thrift store where proceeds from sales go to helping victims 
of domestic abuse from the Singapore Council of Women’s 
Organisation (SCWO). The store also hires women to train 
them for future employability. 

PraiseHaven 
Thrift Store 

Helps  underprivileged families and beneficiaries under The 
Salvation Army. 

Refash 
Buys and sells second-hand fashion through online and 
physical channels. 

 
 
 
 
 
 
 
 
 
 
 

CIRCULAR & 
SHARING 

ECONOMY 

Closet Share 
An online platform to rent occasionwear, bags and dailywear 
on a subscription basis.  

Covetella A platform to rent gowns for formal occasions. 

The Fashion 
Pulpit 

A thrift store concept that promotes sustainable fashion by 
screening documentaries and hosting swapping events/talks. 
Its founder, Raye Padit, is known for hosting talks on how to 
lead a more sustainable lifestyle. 

Green & 
Gorgeous 

Fashion Swap 

An organisation that hosts events allowing consumers to 
swap their fashion items. 

Long n Loose 
Singapore 

An organisation that organises clothes swapping events. They 
support modest fashion and makes swapping more accessible 
for Muslim women who want to be eco-concious. 

MADThread A platform to rent gowns for formal occasions. 
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Rentadella A platform to rent gowns for formal occasions. 

Style Lease / 
Ivory 

A platform to rent gowns for formal occasions. 

Style Theory 
A platform that sells subscriptions to rent clothing and bags 
for daily wear and/or special functions. The brand holds 
warehouse sales to clear products that are worn out.  

Swapaholic 
A platform that promotes clothes swapping among members. 
Members can swap their preloved clothes at swapping 
events. 

Your Clothes 
Friend Swap 

For a small fee, participants are invited to swap their 
unwanted clothes that are in good condition for other items 
that are on offer.   

 
 
 
 
 
 
 
 
 

INCLUSIVE 
MODEL 

Abry 
Hires elderly women and supports underprivileged women by 
helping them find employment through upskilling.  

Artisan and Fox 

A sustainable, transparent brand that sells accessories made 
by artisans from impoverished communities. Artisans are 
guaranteed 50% of all gross profits from each item. Micro-
loans are provided, as well as pay for raw materials in 
advance, and the company helps to open bank accounts when 
the need arises. 

Baliza Shop 

A resort-wear brand that focuses on ethically made clothing. 
The products use unique methods such as block-printing, 
beading and embroidery, which are performed by women and 
children living in poverty. They are committed to developing 
new skills for their artisans and sourcing for sustainable 
materials. 

Covenant 
Jewellery 

The products are made by silversmiths and jewellers in Phnom 
Penh, Cambodia. The gems are ethically sourced from a 
family-run factory in India working with conflict-free 
diamonds.  

Eden + Elie 
The brand produces handmade jewellery with artisans with 
ethically-sourced materials. 

Ma Te Sai 
Works with artisans in Laos to produce accessories, with 
proceeds helping the communities.   

Will and Well  

Designs garments for persons with disabilities to allow them 
to be more independent and comfortable when taking part in 
daily activities. 
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EDUCATION 

Connected 
Threads Asia 

Brings together fashion designers, manufacturers, suppliers, 
and consumers to start conversations on how to transform 
the industry into one with a conscience. They aim to promote 
sustainable fashion in Asia. 

Fashion 
Revolution 

Unites people and organisations to work together towards 
radically changing the way clothes are sourced, produced, 
and consumed in a safe, clean, and fair way. Encourages and 
creates a more ethical and sustainable future for the fashion 
industry. 

The Good in 
Fashion 

TGIF is a student-led, non-profit campaign that aims to reduce 
textile waste by encouraging Singaporeans aged 21-29 to 
donate, resell, swap and buy second-hand clothes. 

Green is the 
New Black 

An organisation committed to promoting sustainable ways of 
living through producing articles on fashion, travel and 
lifestyle, promoting their causes through collaborations and 
events.   

Textiles and 
Fashion 

Federation 
(TaFF) 

The official association for the textile and fashion industry in 
Singapore, TaFF plays an active role in the development of the 
industry from retail to manufacturing. Working closely with 
the Singapore government, TaFF is working to position 
Singapore as an innovative fashion hub in SEA. 

Zerrin 

An online platform that guides consumers on the latest 
sustainable design talent — from clothing and jewellery to 
skincare and accessories. A resource for the latest happenings 
in the emerging sustainable fashion and beauty industry.  

 
According to Henninger et al. (2016), the attributes of sustainable fashion should consider 

sourcing and production processes as well as transparency and traceability. Sourcing and 

production involve all activities from the use of eco-friendly raw materials to demonstrating a 

sensitivity towards the social aspects of fashion production, whereas transparency and 

traceability work towards building trust and relationships with consumers. Table 1. provides a 

classification of sustainable fashion initiatives in Singapore, in which the organisations are 

separated according to the 5 overarching principles of sustainable production, second-life 

initiatives, circular and sharing economy, inclusive models and education. The classification of 

existing fashion practices in Singapore signifies a growing interest in the region for change and 

progress towards slow fashion movements, where the underlying philosophy of sustainability 

is defined by ethical values, environmental and social sensitivity, and moving towards 

awareness and change.  
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4. Mapping of Sustainability 

The previous section presented a table demonstrating that sustainability cannot be narrowly 

defined and should be expressed through more descriptive categories to align activities and 

clarify the objectives for more sustainable practices in fashion. Clark (2008) argues that slow 

fashion movements, which adopt the underlying principles of sustainable practice, involve 

different perspectives. Designers and businesses need to develop awareness of local 

resources and economies, creating economic value for the communities and societies with 

and within which they operate. Transparent production systems communicate clarity across 

the supply chain, providing a connection between producers and consumers. Sustainable 

products embed narratives and cultural heritage through processes of making, producing 

meaningfulness for end users.  
 

 

Figure 1. A Mapping of the Slow Fashion Landscape of Singapore 

The shift towards slow fashion indicates a need to identify the broader scope of sustainability 

and question issues of governance and agency in the relationship between designers, 

producers and consumers. Slow culture focuses on small-scale production, traditions and 

culture rooted in craft techniques, an appreciation for local materials and markets, challenging 

the more widely adopted definition of fashion as relying on mass production and globalised 

style adoption (Fletcher, 2010).  
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Figure 1 visually articulates the various sustainable initiatives of fashion movements, 

platforms, organisations and communities in Singapore to present a mapping of the slow 

fashion landscape. The mapping shows the density of slow fashion initiatives adopting renting 

and swapping services as part of the circular and sharing economy, providing an alternative 

lifestyle for satisfying the cyclical nature of fashion that relies on the temporal rhythms of 

newness and change. In response to the market saturation within this space, it is foreseen 

that these business models will inform future practices that directly involve users through 

community-level interactions and communication. The mapping provides an holistic overview 

of how sustainable initiatives and philosophies are developing and functioning within the field 

of fashion, providing evidence of a growing slow movement through the cultural production 

of symbolic value.  

5. Future Directions 

This paper has presented an overview of the necessary shift for the fashion industry towards 

more sustainable practices. Through an examination of current and emerging slow fashion 

initiatives in Singapore, the landscape of sustainability begins to shape new models and 

frameworks through the evaluation of best practices. The mapping informs current 

categorisations of slow fashion while suggesting future research directions in the form of 

detailed case-study analysis and developing replicable frameworks for moving towards a more 

sustainable industry.  
 
New rhythms of production emerge as designers and producers realign activities around the 

concept of care, developing new values throughout the supply chain for all involved 

stakeholders. This pushes for a radical change in the fashion industry and its larger system of 

operation, reevaluating and redefining the conditions of future models and processes of 

development. The philosophy of slow fashion begins with addressing stakeholders’ needs and 

considers the larger impact of how various levels of sustainable activities inform new cultures 

of design, production and consumption.  
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Abstract | With the rapid growth in economies, consumption patterns and populations, 
sustainable access to water, energy and food resources is under increasing pressure. The 
Water-Energy-Food Nexus has been widely proposed and accepted as one approach to 
address the challenges. This paper combines the Sustainable Product-Service System (S.PSS) 
and Distributed Economies (DE) two promising and interwoven offer models coupling 
environmental and social with economic sustainability with the Water-Energy-Food (WEF) 
Nexus approach. Furthermore, develop twelve dimensions characterizing to explore the 
characteristics of designing S.PSS applied to DE in WEF Nexus approach with the analytical 
conceptual research approach. Finally, critical features and challenges are summarized during 
the process of analyzing the three cases from India, Africa and Singapore, that focus on 
different S.PSS solutions applied to DE in WEF nexus approach. 
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1. Introduction 

In the transition towards to a sustainable society for all (Sanneh,2018; Lambert et al., 2020), 

the resource challenges of water, energy and food in turning society to a more sustainable 

direction are tremendous and urgent (Chang et al. 2016). Many people around the world do 

not have enough water, energy and food: 2.2 billion people do not have safely managed 

drinking water services (WHO&UNICEF, 2019); 770 million people without electricity access 

and over 2.6 billion people still do not have access to clean cooking (IEA, 2020); and 2 billion 

people experienced hunger or did not have regular access to nutritious and sufficient food in 

2019(FAO, 2020). With the global population expected to grow to 9.7 billion by 2050 (United 

Nations, 2019), accompanied by increased in incomes, industrialization, economic change, 

and globalization will result in the global demand for water, energy, and food growing 

beyond the carrying capacity of the earth (de Andrade Guerra et al. 2020; Abulibdeh & 

Zaidan, 2020). Meanwhile, the three elements of water, energy and food are interdependent 

and closely related. Water is needed to produce energy, energy is needed to extract, 

distribute and treat water, also food production requires both water and energy. The global 

demand for energy and food is estimated to increase by 50% and 60% respectively (EIA, 

2020; FAO, 2020), also that time around 52% of the world’s population living in water-

stressed regions (Kölbe et al., 2018). Growing scarcity can worsen access to basic needs and 

threaten the integrity of ecosystems, the integrated resources management, or better still a 

system design approach to water, energy and food supply, have the potential to address and 

halt these trends. It has been highlighted in decision-making process due to the complexity 

of relationships among these three elements (Bazilian et al., 2011; Howells et al., 2013), i.e., 

to adopt a system approach to the nexus design, development and management. The 

approach to provide integrative interconnections with which to encompasses some of the 

most critical problems compromising the livelihoods of current and, even more so, future 

generation, have been referred to as the Water-Energy-Food (WEF) Nexus (Bazilian et al., 

2011; Keairns et al., 2016; Kurian, 2017; Leck, et al., 2015; Weitz et al., 2017; Namany et al., 

2019). The Water-Energy-Food (WEF) Nexus has become central to discussions regarding the 

development and subsequent monitoring of the SDGs, which across Goal 6 (clean water for 

all), Goal 7(energy for all) and Goal 2(food security for all). A well-coordinated nexus system 

approach could be the first step in realizing these goals (Obersteiner et al. 2016; Mercure, et 

al. 2019; Simpson et al. 2019). 

In recent years, WEF nexus have been developing rapidly in academic and scientific research 

as a novel approach to understand complex interactions among multiple resource systems 

(Mabrey et al., 2018; Liu et al., 2017; Endo et al., 2017; Albrecht et al., 2018). However, 

specific models, frameworks and approaches to addressing WEF nexus issues applying the 

systematic analytical thinking remain limited to date. Under the study within the LeNSin 

project-the International Learning Network of networks on Sustainability (EU Erasmus +, 

2015-2019)，two promising and interwoven offer models coupling environmental and social 

with economic sustainability have been proposed, practiced and validated by a large number 
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of case studies and design experience applied in different contexts around the world 

(especially the low/middle-income contexts); these models are the Sustainable Product-

Service System (S.PSS) and the Distributed Economies (DE), that have been referred to a win-

win sustainable opportunity for all (Vezzoli et al., 2014, 2017; Kohtala, 2015; Emili et al., 

2016; Petrulaityte et al., 2017).  

This paper aims at filling the knowledge gap regarding the combination of these three 

models. More specifically, the goal is to define, characterize and give the first outcomes of 

the research hypothesis of a key role in designing S.PSS applied to DE focused on WEF Nexus. 

In particular, the research questions tackled in this paper are: 

• What are the characteristics and models of S.PSS applied to DE in WEF Nexus 

approach, especially in low and middle-income contexts? 

• What are the applications of these models to promote sustainability for all? 

• What are the critical factors and challenges to characterize the S.PSS applied to DE 

in WEF Nexus approach? 

2. Methodology 

1. Literature review. Drawing from literature review on the definition, characteristics, and 

sustainability analysis of S.PSS, DE, SPSS applied to DE and WEF Nexus from previous 

scientific research works and LeNSin project activities, to establish the internal relationship 

among them.  

2. Theory-building. The identification of designing S.PSS applied to DE in WEF Nexus 

approach characterizing was carried out using the analytical conceptual research approach 

(Meredith, 1993; Wacker, 1998). This approach focuses on building new insights through 

logically developing relationships between defined concepts, in this case the S.PSS, DE, SPSS 

applied to DE and WEF Nexus concepts and dimensions analysis.  

3. Case study analysis. According to the identification of dimensions characterizing designing 

S.PSS applied to DE in WEF Nexus approach to select and analyse cases through descriptive 

analysis, that have been published by respectful nongovernmental organizations such as UN, 

and FAO. In order to gain an understanding of characteristics of existing models, and to 

confirm and extend S.PSS applied to DE in WEF Nexus approach dimensions and variables. 

4. Reflection. Retrospective analysis of the study and specified the main research findings, as 

well as critical factors, challenges, limits and recommendation for further researches. 
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3. Sustainability Potential Models 

3.1 Sustainable Product-Service System & Distributed Economies 

The concept of Sustainable Product-Service System (S.PSS) has been studied since the end of 

the 90th as one of the most promising models for innovation based on the shift from 

traditional product or service sales to a combination of products and services to address 

specific customer demand (Goedkoop et al., 1999; Cooper and Evans, 2000; Mont, 2001; 

UNEP, 2002; Tukker and Tischner, 2006; Baines et al., 2007). When PSS re-orient 

unsustainable production and consumption patterns, and reduces the environmental impact 

of the “satisfaction unit”, it is referred as Eco-Efficient Product-Service System (Manzini & 

Vezzoli, 2003); in the case sustainable benefits are also related to the socio-ethical 

dimension, it is referred to Sustainable Product-Service System (Vezzoli et al., 2015). Among 

other definitions, S.PSS refers to “offer model providing an integrated mix of products and 

services that are together able to fulfil a particular customer demand (to deliver a “unit of 

satisfaction”), based on innovative interactions between the stakeholders of the value 

production system (satisfaction system), where the ownership of the product/s and/or the 

life cycle services costs/responsibilities remain by the provider/s, so that the same 

provider/s, for economic interest, continuously seeks environmentally and socio-ethically 

beneficial new solutions” (Vezzoli et al., 2018). 

Distributed Economies (DE) is a concept that has been developed as a response to the 

current industrial production systems that promotes the development of small-scale, 

decentralized, flexible units that are synergistically connected with each other and make use 

of local resources (Johansson, et al, 2005). Also, DE strives for innovative regional 

sustainable development strategies. In this context, “regions” are defined (IIIEE, 2009) as 

small network entities integrated into the network, providing the advantage of being more 

flexible and resilient to change. Within the LeNSin project, DE has been referred as a 

paradigm shift from centralized large production unit and distribution system to small scale 

locally-based production units empowering end-user control on essential activities and 

eventually peer-to-peer network-structured to optimise production and consumption by 

sharing resources and/or goods and/or information/knowledge. The definition has been so 

far reorganised as follow (LeNSin, 2019):  

“Distributed Economies are small-scale production units, shifting the control on 
essential activities towards or by the end-user, whether individuals, entrepreneurs or 
organisations, i.e., there are no intermediaries, or the producers are the same end-
users. The production unit could be standalone or network-structured with other DE 
units to share various forms of products, semi-finished products, resources and/or 
services, i.e., they become a Distributed Economy Network (DEN), which may in turn 
be connected with similar networks.  

If properly designed they are promising to promote locally-based sustainability, i.e., 
Sustainable Distributed Economies (S.DE).” 
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The S.PSS and the DE models, or better still their combination, have been considered as 

promising methods to simultaneously tackle economic, environmental and socio-ethical 

issues in low/middle-income (all) contexts (Vezzoli, Kohtala, Srinivasan, 2014). The S.PSS 

applied to DE i.e. the design of Systems of Products and Services applied to Distributed 

Economy artefacts. That can reduces/cuts both the initial (capital) cost of DE hardware 

purchasing (that may be unaffordable) and the running cost for maintenance, repair, 

upgrade, etc. of such a DE hardware (that may cause the interruption of use), while 

increasing local employment and related skills, as well as fostering for economic interest of 

the producer/provider to design low environmentally impacting DE production unit and 

products, resulting in a key leverage for a sustainable development process aiming at 

democratizing the access to resources, goods and services (LeNSin proposal, 2015-2019) 

(Figure 1). 

 

Figure 1.   The analysis of sustainability potential of S.PSS&DE models. 

3.2 The WEF Nexus 

The Water–Energy–Food (WEF) nexus constitutes a framework for analyzing the dynamic 

interactions between water, energy and food resources flows and stakeholder interaction 

with systems approach and developing very effective strategies for sustainable 

development, increasingly recognized by international organizations, academics, policy 

analysts and other stakeholders (Liu et al., 2017; Endo et al., 2017). The germination of WEF 

Nexus concept can be traced back to the 1970s in the book of “the growth extremely 

limited", which is a preliminary exploration of supply, demand, and security issues between 

population, economy, and WEF (Meadows et al., 1972). Then the academics and related 

organizations in United States, Japan, India and other countries, successively carried out the 

studies of food-energy, and food-water (Levison et al., 1977; Allan, 2003; Qadir et al., 2007). 
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However, the WEF nexus framework first being proposed was in the World Economic Forum 

(2011), which frames the WEF nexus as a major global risk for economic and social 

development while the framework developed by Hoff (2011) for the Nexus conference in 

Bonn is centred around the availability of water resources – taking into account global trends 

and potential fields of action. The eco-system-based framework from International Institute 

for Sustainable Development (2013) followed, which considers the access and availability 

dimensions of water, energy and food and embeds the WEF nexus in the natural, built, 

institutional and governance systems. The FAO framework concentrated on the links 

between the human and natural systems for fostering sustainable development based on a 

resource-focused published in 2014. The above research on WEF nexus framework mainly 

focuses on the whole process of nexus from concept to action in a macro perspective, 

including not only the core correlation of resource system but also the peripheral influencing 

factors and action path. Meanwhile, several other frameworks concerned the key issues in 

water, energy and food have been published, including the one from Stein(2014), which 

illustrated how the different water-energy-food nexus domains and associated actor 

networks are interconnected and Biggs et al. (2015), who proposed a framework that 

inclusively accounts for livelihoods within the water–energy–food nexus to enhance water, 

energy and food security at local livelihood level. 

At present, despite the WEF Nexus still has not formed a definitive definition influenced by 

the multiple research scale and relatively short development period, the understanding of 

WEF nexus can be summarized as the combination of core system and peripheral system 

(Figure 2). The core WEF Nexus system illustrates the inside-relevance of the three elements 

water, energy and food, that reflects the interdependence and mutual restriction 

relationship between water, energy and food resources, for example, the storage, 

extraction, transportation, treatment and utilization of water resources require energy 

consumption; the food production requires water and energy consumption from irrigation to 

processing and distribution; while the production of food and energy requires a large 

amount of water, which may disrupt the transformation process of water resources and 

cause water resource pollution. The peripheral WEF Nexus system refers to the outside-

relevance, presents the complex influence of the factors such as climate change, population 

growth, globalization, urbanization, technology, economy and etc. involved in environment 

systems, economy systems, and society systems on inside-relevance. It is worth emphasizing 

that it needs a more broadly inclusive understanding of the WEF Nexus, the essence of WEF 

Nexus is the nexus thinking, which refers to optimize WFE Nexus synergistic benefits 

considered both the core system and peripheral system to ensure the lower environment, 

economy and society impacts i.e. reliable resource security, affordable and equal access, 

Less waste, minimize losses, higher efficiency, stable development, sustainable adaptability 

and etc. 
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Figure 2.   The WEF nexus system combination of core system and peripheral system. 

4. Characteristics analysis 

The characteristics analysis and research that integrates the contribution of S.PSS to DE with 

WEF Nexus could be studied through the definition of characterising dimensions of the three 

models. Dimensions refers to variations of properties that give specificity and range to 

certain concepts (Corbin & Strauss, 2014). The literature review of WEF nexus in 3.2 

highlighted the need of a more broadly inclusive and systematical understanding of the WEF 

Nexus both the core system and peripheral system. As a fact, six dimensions are here (Figure 

3) be summarized and defined to characterise the WEF nexus through the system thinking.  

The first dimension is the spatial scale, indicates the geographic level of applicability for the 

nexus. It is essential to clearly define the WEF issues in each scale like global, region, 

community, household (Garcia et al., 2016), as well as how they relate to and affect each 

other. Meanwhile, the quantity and quality of water, energy and food resources are 

influenced by time factors and fluctuate within different temporal scales of weeks, months, 

years, etc. A key dimension used for describing WEF nexus models is system breadth, i.e., 

the scope of the nexus and/or resources included. Due to the inextricable linkages among 

the WEF nexus system and their external resource and ecological environments, the nexus 

can evolve to embrace more resources or factors, like the livelihoods (Biggs et al., 2015), 

climate (Beck et al., 2013), land (Ringler et al., 2013) and so on. Another important 

dimension considered in the nexus is the stakeholder. It refers to the roles involved in the 

system related to supply chain, also the regulators and policymakers. The appropriate 

consideration and application of the objectives of each stakeholder in nexus system are 

classified as multiple objectives dimension. Different hierarchy of stakeholders (individual, 

enterprise, manufacturers, governments, etc.) have various sustainability priorities. 
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Industries and agricultural producers are primarily concerned with income and prices, 

households are concerned with financial security and health, and government are concerned 

with financial policy, environmental and social factors (Garcia, 2019). Finally, the events or 

activities that have a significant adverse impact on the WEF nexus system have been 

considered as the key indicators for assessing system risk and achieving sustainability 

(Abulibdeh et al., 2020), defined as risk assessment dimension. 

 

Figure 3.   The description and details of dimensions characterizing WEF Nexus. 

On the other hand, the S.PSS dimensions are identified as value proposition (payment 

structure), product ownership, product operation, provider/customer relationship (from 

product-oriented to result-oriented), sustainability potential (both economic interests and 

environmentally and socio-ethically benefits), and are slightly revised from the five 

dimensions of PSS models studied by Gaiardelli et al. (2014). The DE Dimensions through the 

practices and research works of LeNSin project can be described to eight, value proposition, 

system structure, resource type, capital financing (governmental subsidies, donations, 

private loans, micro-finance institution, etc.), system ownership, organizational form (public, 

NGO, community, PPP/hybrid, private), system operation and target customer. 

In reference to the DE dimension of system structure and resource type, further clarification 

can be made. To better illustrate the complex system relationship related to multiple scales 
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and levels interactions from centralized, to decentralized and distributed, it has defined the 

four main sub-structures: stand-alone, network, network of networks, and centralized 

connected structures, totally 13 archetypal configurations to indicate the system structure 

dimension (Figure 4) (i.e. the distributed network structure, it refers to the private or 

household products/services with sharing or connecting the products/services to the local 

community/neighbour/etc.). Also, the type of resource involved in the services and/or 

products of the DE system, has been divided into hardware/resource-based (energy, food, 

water, manufacturing, etc.) and knowledge/information-based (software development, 

knowledge generation, design and etc) 

 

Figure 4.   The 13 archetypal configurations to indicate the system structure dimension. 

The combination of S.PSS and DE and WEF nexus dimensions led to the twelve dimensions 

characterizing in designing S.PSS applied to DE in WEF Nexus approach (Figure 5 and Figure 

6). The Dimension 1 means what is the value proposition delivered in the system solutions, 

in general, it refers the target customer how to pay the solutions provider for water, energy, 

food production/service or other related service. Meanwhile it is essential to indicate which 

of the transaction-based and relationship-based is the nature of interaction between the 

provider and target customer in the dimension 9, that can reflect the sustainability potential 

of system solutions (Gaiardelli et al., 2014). From the dimension 5 to 8, we could identify 

clearly the roles and nature of stakeholders in the system solutions, who own, provide, 

operate and use the water, energy and food installations/services. Different participants in 
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the system have different needs and sustainable requirements, which we can clearly define 

and describe them in dimension 10, it is conducive to the better implementation of decision-

making and management of trade-offs in the Nexus system. Also, it is necessary to consider 

who/how to provide the capital financing supporting (dimension 4) in the system, cause the 

capital issues is one of the critical factors in low and middle-income contexts, which related 

to the system economic benefits in dimension 11. The system scale dimension determines 

the water, energy, and food supply unit supporting networks (nearby, local, regional 

network, etc.), that is effective to define the research scope of system and identify 

interactions of various hierarchical structures, allowing for more accurate and efficient 

planning, decision-making, implementation, monitoring, and evaluation of the system 

solutions. During the characteristics describing of S.PSS applied to DE in WEF nexus 

approach, the system breadth not only includes water-energy-food, but also other factors or 

resources nexus such as WEF-climate, WEF-land, WEF-Livelihood or which are related to or 

play a key role in system solutions. Finally, we can excavate and describe the sustainable 

potential of the system from three aspects of economic, environmental and social benefits 

(dimension 11), at the same time, it is desirable to predict or identify the risk factors that 

affect the progress of designing S.PSS applied to DE within the WEF nexus system (dimension 

12). 

 

Figure 5.   The dimensions characterizing S.PSS and DE and WEF Nexus, identified through 

literature review. 
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Figure 6.   The description and details of dimensions characterizing S.PSS applied to DE in 

WEF Nexus approach. 
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5. Case studies and analysis 

In this section we selected three projects on the conditions of S.PSS applied to DE 

highlighted the interactions of water, energy, and food. The first case is providing solar 

Irrigation service to smallholder farmer and rural village in Ganga Basin, achieve the 

sustainable and affordable access to energy for pumping water with solar irrigation 

promotion, to increase irrigated area for more crops (figure 7). The second case promotes 

and facilitates the cisterns for rainwater harvesting and storage for vulnerable communities 

in Africa, to enable safe drinking water access and enhance family agricultural production 

and food nutrition security (figure 8). The last is vertical urban agriculture farm in Singapore, 

used rainwater to collect and reuse, plant waste to generate clean energy, and fish-

vegetative hydroponics to experiment the WEF nexus solution (figure 9). All case analysis is 

based on the theoretical model i.e., the twelve dimensions characterizing S.PSS applied to 

DE in WEF Nexus approach, to verify the accuracy and completeness of the characteristic 

description. 

 

Figure 7.   The analysis of the Case 1. Solar Irrigation Service Providers in Ganga Basin 

based on the dimensions characterizing S.PSS applied to DE in WEF Nexus approach. 
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Figure 8.   The analysis of the Case 2. One million cisterns for the Sahel based on the 

dimensions characterizing S.PSS applied to DE in WEF Nexus approach. 

 

Figure 9.   The analysis of the Case 3. Home farming project of spark architects based on 

the dimensions characterizing S.PSS applied to DE in WEF Nexus approach. 
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After the analyzing of the case studies, we can conclude three main characteristics in the 

applications of S.PSS applied to DE in WEF Nexus approach: 

• The WEF system solutions shift from high-cost and centralized product 

ownership to the access to sustainable affordable and nearby WEF supply service 

network under the application of S.PSS and DE models, which transfer from the 

product-based offer model of water, energy and food (e.g. irrigation, planting, 

pumping, power generation equipment) to product-service even service-based 

sustainable offer model of WEF nexus system (e.g. reducing/avoiding initial 

investment, providing life-cycle service and cut related cost, community network 

and individual capacity building).  

• Identified the synergies of water, energy and food, rather than the separation of 

them, is conductive to the multi-objective decision making of the nexus system, 

leading to more comprehensive and sustainable design, management and 

implementation of WEF nexus system. 

• The practical results of the case reflect the promising potential of S.PSS applied 

to DE in the WEF nexus approach is a win-win strategy for its environmentally, 

socially and economically sustainable diffusion to all, especially in low and 

middle-income contexts (case 1 and 2). 

Additionally, the challenges of applying the twelve dimensions characterizing to the case 

studies are exposed in the process of analysis, that can be summarized briefly as flowing: 

Completeness of analysis. The all twelve dimensions basically cover the value, stakeholders, 

interactions, system potential and risk. However, the specific interactions of all stakeholders 

involved in the nexus system have not been well defined in the dimensions, and the relevant 

information analysis of the material, information, labour and finance flow in the system has 

been neglected.  

Accuracy of description and ease of using the dimensions characterizing. The method is 

based on qualitative analysis without the visual and quantitative description guidance, which 

will affect the accuracy of case description and increase the difficulty of analysis. The 

description of the system scale is not as impressive and easy to understand as the graphic 

display (dimension 2). It is difficult to compare the degree of sustainability between cases 

from the existing description of sustainability potential (dimension 11). And for the 

characteristics of risk assessment (dimension 12) are given in generalities, lack of specific 

directions and guidance of expression. 

6. Conclusion 

In this paper, we draw support from the experiences of designing S.PSS applied to DE in the 
LeNSin project, and give the first outcomes of the research hypothesis of a key role in 
designing S.PSS applied to DE focused on the WEF nexus, by identifying and characterizing 
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S.PSS applied to DE in WEF Nexus approach. We stress that the approaching of water, energy 
and food not separately, but as a nexus approach, i.e., as a system to be designed, 
implemented and managed is extremely promising in terms of sustainability. And 
characterizing the S.PSS applied to DE in WEF Nexus approach have been developed and 
presented by twelve dimensions description, based on the exploration, analysis and 
summary of the key issues and features among the S.PSS, DE and WEF nexus models. The 
selected cases involved in the WEF nexus solutions have been analyzed with the twelve 
dimensions, to help verify the completeness and accuracy of characteristics description, also 
exposed the challenges in characterizing the S.PSS applied to DE in WEF Nexus approach. All 
that will make progress on the further work to explore and develop WEF Nexus oriented 
concepts, design strategies and tools to support for companies, practitioners and designers 
on how to manage trade-offs and build synergies in designing the resilient and sustainable 
WEF Nexus system to achieve the sustainable access to clean water, energy and enough 
food for all, finally to effectively contribute to the transition towards a sustainable society 
for all. 
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Abstract | Based on facts and historical observations, this paper puts forward the hypothesis 

that Chinese culture, especially pre-Qin classics (先秦经典), contains the wisdom of sustainable 

development. Through the study on representative pre-Qin classics, the author summarizes 
the thoughts on the world outlook, outlook on life and sustainable way of life in the pre-Qin 
classics: Tao generating all things (道生万物), the unity of universe and human (天人合一), and 

following the law of universe and earth (法天则地). Then author proposes design implications 

on sustainability with three aspects: design ethics, principles, and the dialectical relationship 
between man and nature. Three design proposals is also reported as tentative applications of 
relevant discussion. These exploration and tentative opinions may help to view sustainable 
design in the perspective of Chinese traditional culture and provide support to enrich the 
theories and reflections on sustainable design. 

KEYWORDS | CHINESE CULTURE, PRE-QIN CLASSICS, SUSTAINABLE DESIGN, THE TAO 
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Design is the conceiving and planning of purposeful creative activities, and it is also one of 

the important intellectual activities that distinguishes human being from other animals. 

Design is rooted human civilization and culture, although the history of term "design" is 

relatively new as a discipline. In last decades, the scope of design has been extending and 

gone beyond of artifacts, for example, design for social innovation focuses on the change of 

people's behavior. In this case, beside enabling conditions, the fundamental cause of the 

behavior change is the change of people's recognition and understanding. To some extent, 

design also participates in the process of culture construction. Therefore, the essence of 

design is closely related to the origin and development of human civilization. This article 

tends to look into the Chinese traditional culture by pre-Qin classics and discover related 

design values on sustainability.  

1. Assumptions on Chinese civilization 

As one of four ancient civilizations and the only living one, in the majority period of human 

history, China had been the world's central empire with authoritative history and profound 

culture until the modern time, when missing the first industrial revolution, China went to a 

temporary week in last two hundred years. And very soon it becomes one of leading 

countries again. History tells us some basic facts: on the one hand, Chinese civilization has 

superior and high resilience of survival and sustainable development. In the historical period 

when China has leadership in world, there has been no global order collapse such as two 

world wars and the collapse of environment and ecosystem on another. Therefore, this 

paper puts forward a first hypothesis: Chinese civilization and culture contains the wisdom 

of sustainable development, and discovering and understanding it may contribute to the 

common future of entire human society. 

There have been a large number of studies on China, Chinese people and Chinese culture, 

both by Chinese scholars and by non-Chinese ones. While most studies focus on phenomena 

whether in contemporary or history of China, especially in the field of social sciences. the 

study of current and historical phenomena about China and Chinese people is a relatively 

easy path to understand China and Chinese civilization. However, the fragmentation and 

complication of phenomena, together with the limitations of researchers, make the 

conclusions intricate and even misunderstanding. Hence, history also tells us some further 

basic facts: in the terms of social form and moral level, the degree of social civilization and 

well being in ancient times were very high: China had been great harmony society in the 

period of the Three Primordial Sovereigns(三皇时期) and the Five Emperors(五帝时期). It was a 

well-off society in the period of the Three Kings(三代三王). Afterward, the dynasties changed 

continuously after the Spring and Autumn Period and the Warring States Period. Then the 

cycles of dynasties became shorter and shorter. Therefore, the second hypothesis is put 

forward: in the viewpoint of culture, the history of Chinese civilization is a process of 
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degradation instead of advancement. It means that trying to understand the essence of 

Chinese culture must trace back and discover the source of Chinese civilization, which are 

the Chinese pre-Qin classics, such as Dao De Jing: The Classic of the Virtue of the Tao(道德经), 

The Book of Changes (易经), Inner Canon of the Yellow Emperor (黄帝内经) and Huang Di Yin 

Fu Jing (黄帝阴符经). 

2. Tracing Chinese Culture in pre-Qin classics 

2.1 Tao generating everything, a complete view of the universe 

Where does everything in the universe come from? How does it work? What drives it? The 

answers to these basic questions constitute different forms of civilization and culture. With 

advancement of human understanding, current scientific cosmology has been the latest, 

getting rid of various versions of obscurantism, and also the common understanding of 

academic community internationally in principle. However, the scientific cosmology does not 

answer the question on the first cause of the universe. The scientific theoretical system 

couldn’t reach self-consistency and completeness both at the same time. Hence the 

scientific explanation of the universe is constantly updated and seemingly endless. 

In the pre-Qin classics, the Chinese ancients put forward the "Tao (道)", "Tao generates one, 

one generates two, two generates three, and three give birth to all things. (道生一、一生二、

二生三，三生万物。万物负阴而抱阳，冲气以为和)"(Dao De Jing-chapter 42) . Lao Zi holds that 

the source of all things and the universe is the Tao, which gives birth to the Qi of Hongmeng (

鸿蒙之气), and then gives birth to the two Qi of Yin and Yang, and combines them into third. 

All things in the universe are formed by the combination of the two Qi of Yin and Yang and 

the that of Hongmeng. “Tao is independent and constant, circulating without ending. It is the 

mother of the world (有物混成，先天地生。寂兮寥兮，独立而不改，周行而不殆，可以为天下母)" 

(Dao DE Jing, chapter 25), although the Tao continuously generates, evolves all things, but 

the Tao itself is constant without lose and end. In short, the Tao is fundamental to the 

formation, movement and evolution of everything, but everything has no influence on Tao 

itself. At the same time, "the so called Tao that can be described is not constant Tao, and the 

so called Ming that can be named, is not constant Ming  (道可道，非常道；名可名，非常名

)"(Dao De Jing chapter 1)," I do not know its name, but give a word of Tao, reluctantly name 

it as Big. (吾不知其名，字之曰道，强为之名曰大) " (Dao De Jing chapter 25), it pointed out that 

Tao can’t be described in nature, of course, which doesn't mean unknowable. "Tao is 

something imperceptible (道之为物，惟恍惟惚)" (Dao De Jing, chapter 21). Lao Zi believed that 

being "to the extreme of emptiness and to the extreme of tranquility (至虚极，守静笃)" (Dao 

De Jing, chapter 16), one could feel and identify Tao. This means that at least very few 

people who can be called Zhenren (真人) or Shengren (圣人) are able to experience and 
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comprehend the Tao. The classics are the true words of them, so that ordinary people and 

readers can learn the Tao through them. 

2.2 The unity of human and universe, a forward outlook on life 

In addition to the question of the origin of the universe, Plato then posed three ultimate 

questions: who am I? Where do I come from? Where am I going to? The various answers in 

history also constitute different paths of western civilization. From the perspective of 

Chinese pre-Qin classics, these are not the ultimate questions and the answers are also 

simple: I am the “son” of universe and earth. I come from universe and earth and will go 

back to there. Since everything and the universe are created, formed and evolved by Tao, 

man is either no exception. "Human is generated by the Qi of universe and earth with the 

law of four seasons. (人以天地之气生，四时之法成)"(The Inner Canon of the Yellow Emperor-

Preserving life). Specifically, Tao generates universe and earth, and universe and earth 

generate all things, including human. Therefore, man is a part of the universe, which is 

governed by Tao and the universe. It is meaningless to talk about life and value without the 

premise of universe and earth.  

Although universe and earth are a whole one and human is a part of it, human is also a 

special part. "covered by universe, loaded by earth, all things are around and nothing is 

more precious than man (天覆地载，万物悉备，莫贵于人)" (the Inner Canon of the Yellow 

Emperor -preserving life). Man is the most noble part of all things. "The Tao is great, the 

universe is great, the earth is great, and so is the human. There are four great beings, and 

human is the one of them. (故道大，天大，地大，人亦大。域中有四大，而人居其一焉)" (Dao De 

Jing, chapter 25). Why is human one of the great four? On the one hand, compared with 

other things born in universe and earth, human being have the ability to know the Tao and 

understand the world; On the other hand, in order to adapt to the survival and 

development, human beings have the ability to transform or resist the nature and create 

something new. Therefore Classics not only acknowledge that man is a part of the nature of 

universe and earth, but also emphasizes the uniqueness of man. 

2.3 Following the law of the universe, a normal way of living 

After understanding the world and human ourselves, how can human beings produce, live 

and reproduce? "human, earth, universe and the Tao, they follow the law of the next one 

after another (人法地，地法天，天法道，道法自然)" (Dao De Jing-chapter 25). human is 

generated by universe and earth and governed by the laws of them. On this basis, the idea 

of "the isomorphism and correspondence between universe and human (天人同构、天人感应

)" is further derived, which holds that universe and human have the same structure in 

different scales, therefore they are both organic parts of the same one, a large living body. In 

the same level of structure, they are communicating and corresponding. This is also a core 

idea of Chinese medicine represented by Inner Canon of the Yellow Emperor (黄帝内径). 
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Universe and earth generate all things and human. human and the universe are part of the 

same one. so all things and human can be only in a state of normal when they follow the law 

of universe and earth. In nature, all living things follow the law of universe unconsciously 

exception for human being who have intelligence and stand out of the nature, at the same 

time they have ability of cognition and judgment on universe and all things. So that to 

following the law of universe becomes a conscious behavior. Whether following well the law 

of universe and earth or not will directly result in different results, and will also affect the 

state of universe and earth to some extent, but it can’t change the law of universe and earth 

and the way of effect on human, which is so called "universe and earth are nothing kind and 

they regarding everything as mere nothing (天地不仁，以万物为刍狗)" (Dao De Jing-chapter 5). 

Tao is constant and in the view of human, the movement of universe (celestial bodies) is 

almost constant as well. Therefore, anchoring the universe and following the law of it means 

to a normal and sustainable way of live of human and human society. 

How did the ancient Chinese follow the law of universe in practice? The first sentence of the 

Huang Di Ying Fu Jing (黄帝阴符经) says: "Observe the law of universe, and follow it. That’s all. 

(观天之道，执天之行，尽已)" In the ancient farming society, it refers to astronomical 

observation and calculation to make a calendar, so that people can work on agricultural 

production and everyday life according to the calendar. Therefore, to some extent, 

astronomical observation is the origin of Chinese civilization, and following the law of 

universe and earth is also the core of Chinese culture. 

3. Implications on sustainable design 

3.1 The Tao generating all things and universe being constant: towards 

design ethics.  

According to the thought that Tao generating all things (道生万物) and the unity of universe 

and human (天人合一), human beings, as a part of the universe, is under the law of it. For 

human, the law of the universe and movement of celestial bodies in space is almost 

constant. So it provides the fundamental criterion of sustainable development for human 

society. In other words, anchoring the universe, the optimal state of all things and mankind 

is definite and unique. When they are in full compliance with the law of universe, they can 

remain normal and sustainable way of being and complete the natural life cycle. On the 

contrary, when they are not in accordance with the law of universe, they go out of normal, 

causing morbidity and damaging the life cycle. Therefore, the universe being constant (天道有

常) enriches design ethics of sustainable development. The design conforming to the 

universe is good design and promotes sustainable development, while the design that does 

not conform to the universe is bad design and causes unsustainable development. For 

example, the current increasingly serious plastic waste and their wide pollution, against the 

law of universe and nature, causes damage of the natural environment. It is worth pointing 
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out that there is only one best sustainable state for things since the universe is constant, 

while there could be many different kinds and degrees of unsustainable states. 

3.2 The unity of universe and human and following the law of universe: 

towards design principles.  

The constant universe forms the fundamental criterion and design ethics of sustainable 

development, hence following the law of universe is a basic principle of sustainable design. 

Only the design obeying the law of universe can promote people's sustainable way of being 

and doing. Taking agriculture as an example, it is a typical production by law of universe and 

earth, otherwise the quantity and quality of harvest would be affected. On the contrary, if 

the design violates the laws of the universe, it would lead to unsustainable way of living and 

producing. For example, when it is cold in winter, clothes help us to keep warm. If wearing a 

designed clothes with bare skin, people may catch cold and get sick. In a word, everything 

and human must follow the law of universe and earth in order to be healthy, normal and 

sustainable. Therefore, following the law of universe and earth is a basic principle of 

sustainable design. The law of man is the law of universe and earth, imitates the creation of 

universe and earth, embodies the simple beauty of objects, and also constitutes the 

aesthetic standard of sustainable design. 

3.3 People-oriented, and universe-rooted concept: towards a dialectical 

relationship between human and nature.  

Human is the most intelligent part of all creatures, and it’s one of four great together with 

universe and earth. The fundamental purpose of all human activities is the survival and 

development of ourselves, so sustainable design is also based on the people-oriented 

concept, but because of the unity of universe and the law of universe, the precondition of 

people-oriented is to anchor universe and earth. Without anchoring universe and earth, it is 

easy to violate the law of universe when we design in a people-oriented approach. so as to 

guide an unsustainable result. For example, simple standing the human’s needs point of 

view, it appears the phenomenon of mass exploitation of natural resources, mass production 

and consumption of products and services, to meet the material consumption in the short 

term, but damaged the ecology and environment, which will eventually harm the sustainable 

development of people. In other words, it’s necessary to build a harmonious relationship 

between human and nature. On the one hand, the ultimate purpose of design is for human, 

but man and all things in nature are one. Anchoring the universe, following its law and 

protecting nature is fundamental to pretest ourselves now and future. Furthermore, to each 

individual, physical health is the foundation of sustainable development, with the idea of 

"the isomorphism and correspondence of universe and human", to conform to the laws of 

the universe is essential to keep the normal of health of individual as well, in which, the 

precondition is the nature and environment is normal and healthy. Otherwise, there will be a 

gap to obeying the law of universe, so as to damage people's health eventually. 
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4. Tentative design applications 

The design implications above of Chinese culture in pre-Qin classics provide new intentions 

and opportunities on sustainable design. While those design ethics, principles and dialectical 

relationship are still quite abstract understanding. How to apply them to concrete design 

solutions and create value for everyday life? It’s another challenge that we have explored. 

Following design works are tentative applications of previous discussion and finding on 

design ethics and principles, toward situations of reality today.   

4.1 A Chinese calendar with local season foods 

Chinese calendar was for agriculture in history while today people mainly use it for agenda 

management with west solar calendar, which indicates that human have been divorced from 

the universe seriously. This design proposal aims to increase user’s awareness of local and 

season foods and enable them to have better food plan, as shown in Fig. 1 and Fig. 2, in 

order to reconnect the human and the university by food towards a healthy and sustainable 

lifestyle.  

 

Figure 1.   A Chinese calendar with local season foods.  
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Figure 2.  Illustrations of local season foods on Chinese calendar.  

4.2 A set of home furniture for Chinese Zheng Sitting 

Zheng Sitting (正坐) is a normal way of sitting without chairs before Han dynasty in China, 

which conforms to the unity of universe and human, while it has disappeared for a long time 

although it can be regarded a best way of sitting with significant advantage of health. This 

design proposal is a set of home furniture for Zheng Sitting in average apartment, as shown 

in Fig. 3 and Fig. 4.  

 

Figure 3.  A scenario of home furniture set for Chinese Zheng Sitting.  
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Figure 4.  A set of home furniture for Chinese Zheng Sitting.  

4.3 An office chair for Chinese Zheng Sitting 

Spinal disease is popular among white collars for long time sitting. Zheng Sitting exercise is a 

best way to recover or keep health as the attribute of unity of human and universe while It’s 

not optional to change office furniture and way of working. How to make it possible to 

exercise Zheng Sitting in average office. As shown in Fig. 5 and Fig. 6, this proposal creates a 

minimum change that an office chair can be adapted for two sitting postures of both Zheng 

Sitting and Hu Sitting(胡坐).  

 

Figure 5.  An office chair for Chinese Zheng Sitting.  
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Figure 6.  Posters of an office chair for Chinese Zheng Sitting.  

5. Conclusions 

This paper is an attempt to trace the roots of Chinese culture in a perspective of design and 

discover the wisdom of pre-Qin classics, especially for the values on sustainable design. 

These thoughts and ideas of the pre-Qin classics enable us to treat the challenges of survival 

crisis and sustainable development in a holistic and dialectical perspective, and put forward 

more effective design theory, principles and methods on sustainability, towards a more 

resilient and sustainable society in the future. Admittedly, our understanding of pre-Qin 

culture is still very limited on the one hand, and our theories and methods of sustainable 

design are still far from meeting the challenges and demands of sustainable development on 

another. Therefore, there is a lot to be done, among which one thing is clear: new design 

cultures and reflections are necessary for the common future of human society. 
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Abstract | The paper presents an intervention with faculty members at a college of design, 
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Action Research group, in which the members’ main practice is to exchange diverse ‘materials’ 
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college and leading to fruitful collaborations outside it as well. 
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1 and out of nowhere 
it dawns on you 
that blossoms are fruit 

Melissa Allen, 2015 

1. Introduction  

This article presents an ongoing Action Research project with faculty at an Israeli college for 

design. The group comprises 12 faculty members who began, in early 2017, to experiment 

with alternative modes of collective and artistic action in response to the challenges of the 

environmental crisis.  

The design world is a primary leader of aesthetic, practical, communicative, and artistic 

trends, and wields a powerful influence in contemporary culture and on the management of 

human affairs. At the same time, coping with environmental challenges is difficult for 

designers, whose professional activities are usually subservient to industrial and economic 

interests. In addition to the powerful hand of the market, the design world also suffers from 

an excessive deference to disciplinary divisions, which limits fruitful dialogue between 

design, social science, and environmental concerns (Latour, 1993; Lefebvre, 1991; 

Rabinowitz, 2009). At the Shenkar Design College, for example, environmental 

considerations are often seen as an intrusion that complicates the aesthetic beauty and joy 

of design. When issues of sustainability do enter the curriculum, as they have been 

increasingly over the past decade, they appear as a mainly technical affair, divorced from 

mainstream studio courses. This sends an unfortunate double message — that 

environmental concerns exist, but somewhere set apart from and secondary to ‘real’ design 

values.  

The Action Research project, presented here, sought to disturb this conceptual dichotomy 

within the context of the academic field of design education. The intellectual underpinnings 

of the project draw from the philosophy of ‘deep ecology’ and from Action Research 

methodology, particularly as articulated by Keiny (2002), a biologist who translated elements 

of ecology and system thinking into explicit principles for Action Research. The group 

modells itself metaphorically and practically as an ‘ecosystem,’ in which the members, as 

‘organisms,’ interact in a manner that is both collaborative and indeterminate. The key 

practice in the group is the exchange of ‘materials’ between the members, where members 

individually ‘metabolize’ these same materials and produce artistic responses to them. 

2. Theoretical background 

Deep ecology is an environmental philosophy that critiques the domination and exploitation 

of nature by human beings. It calls on us to recognize our species as part of a web that 
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sustains all life on the planet, and in which nature has inherent value independent of its 

instrumentalization by humans (Capra, 1996; Capra & Luisi, 2014; Naess, 1986; Orr, 1994). In 

a similar critique, Merchant (1980) has argued that in the West, to understand nature almost 

necessarily means to rule it. This understanding is often calculative and is driven by a belief 

in infinite growth and inevitable technological progress, while devaluing the forces of 

compassion, imagination, memory, and non-scientific knowledge. Similarly, Capra (1995), a 

physicist and system theorist, argued that amending relations between humans and nature 

requires a re-evaluation of the traditional epistemic hierarchies between rational versus 

intuitive, reductionist versus holistic, and linear versus non-linear thinking (Capra, 1995). He 

referred to this as a shift to “system thinking,” and paralleled it with the paradigmatic 

change over the 20th century from the mechanistic to the ecological view of nature. I.e., 

while the mechanistic approach treats natural phenomena as discreet working parts, the 

ecological view is more holistic, treating nature as a multitude of systems constantly 

interacting with and influencing each other, and in which a change in any part of the system 

can affect every other part (Capra, 1996; Maturana & Varela, 1980). 

‘Action research’ is a collaborative research practice in which researchers and participants 

mutually produce academic knowledge, in the course of practical action in the world (Levin, 

1999). There is no ‘one size fits all’ method for doing Action Research, but variants on this 

research tradition all share the view that valuable knowledge pre-exists the researcher, and 

should be recruited collaboratively with participants, towards the goals of social change and 

improving lived reality (Greenwood & Levin, 2006).  

Shoshana Keiny was a biologist and educator who was deeply influenced by modern ecology, 

particularly the idea that humans should be seen as part of the systems they study. She 

articulated eight principles of ‘ecological thinking’ that could be applied in experiential 

science education and that are consonant with the spirit of Action Research (Keiny, 2002; 

2006). They are: Holism — the group cannot exist without its constituent ‘parts,’ yet always 

constitutes something greater; Self-organization — complex systems are assumed to 

organize themselves from within, based on the qualities of interactions between 

components; Interaction — analysis should focus more on what happens between 

components, than the components themselves; Contextuality — phenomena must be 

understood in relation to the particular time and place where they occur — in other words, 

all phenomena are inseparable from their environment; Causality — phenomena in the 

system do not have a distinct start or end point, thus ‘causes’ and ‘effects’ cannot be 

attributed with certainty, but are always interchangeable; Subjectivity — reality is 

constructed by the observer who is also part of the ecosystem, and multiple interpretations 

are always possible; Reflexivity — subjects can and should reflect on their reality and act to 

change it; and finally, Indeterminism — outcomes of group interactions cannot be controlled 

or predicted in advance. 

In her approach, Keiny compared Action Research to an ecological system, paying attention 

to interactions within the system, much in the way that communities of organisms are 
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studied in modern ecology (Odum, 1953). She called the central tenet of her approach 

reciprocity, the idea that humans have a double role in the system: Both as actors and 

observers, they shape the system and are shaped by it. 

3. Context  

Design holds a highly ambivalent and contradictory role in the national culture of Israel. On 

one hand, Israeli culture promoted the Romantic legacy of emotional connection to nature, 

as a vehicle for national revival (De Shalit, 2000). The ethos of modernist and utilitarian 

design was also highly influential on the state’s founders and early leaders. At the same 

time, environmental and aesthetic concerns are usually devalued as trivial occupations, 

compared to the existential concerns of immigrant absorption, settlement, and national 

security (Sela-Sheffy, 2011).  
The Action Research project was carried out at the leading design college in the country, 

serving about 1,500 students and enjoying an international reputation. It speaks a language 

of ‘professionalism’, ‘excellence’, prioritizing clear ‘goals’, and ‘efficiency’. The discourse of 

sustainability is still a relative newcomer at the college, and environmental considerations 

are not yet merged into the core design curriculum. As is often the case in design education, 

students are encouraged to solve problems efficiently and beautifully, given strict 

parameters, but without disturbing the infrastructures or meta-discourses in which a design 

product will take its place. This problem is not exclusive to the college but reflects the 

paradoxical relationship that exists between design and social research more generally 

(Albrecht, Lupton & Holt, 2000; Irwin, 2015; Ventura, 2014). 

4. Method 

Prior to establishing the group, I carried out an exploratory study to flesh out how people at 

the college relate to environmental topics and what sustainability means to them. In the 

exploratory stage I interviewed about 30 faculty members, students, and department heads 

whose work touched on social-environmental concerns. The interview materials were rich 

but a bit dissatisfying. I thought — ‘We’re designers, let’s create something relating to the 

environment instead of just talking about it.’  

The Action Research group included five men and seven women (including myself) of diverse 

ages, both junior and senior faculty, representing all six departments in the college (fashion, 

textiles, visual communication, industrial design, building & environment design, and 

jewellery). The group is ongoing, meeting bimonthly since early 2017 through the present.  

The first meeting began with an explanation introducing the Action Research, and a 

summary and reflection on the personal interviews that had been conducted ahead of the 

meeting. In the first few meetings, the priority was to provide a space for each member to 
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bring their professional interests and sustainability personal standpoint to the table, while 

establishing a culture of transparency and trust that would enable the group to work as a 

community. Following each group meeting, I sent a summary and reflections to all the 

members.  

Over three years, the most important working principle for the group has been to 

acknowledge the inherent value of each member, without judging or sanctioning any 

member’s particular ‘design’ contribution or mode of participating in the group. In many 

respects the group manifests Keiny’s (2002; 2006) principles of ‘ecological thinking’: 

Decisions are reached organically, through mutual conversation, and everyone is listened to 

and treated as an equal member. The group engages in frequent reflection; its activities 

prioritize indeterminacy and interaction among members over discreet products and finite 

results. Most critically, the group evidence self-organization, acting as a complex system that 

creates itself through interaction between the different parts. The principle of self-

organization represents a culmination of the elements of ecological thinking. 

5. Group Metabolism 

In The System View of Life, Capra and Luisi define a living organism as characterized by two 

processes. One is the ability to absorb external materials, which it uses to build itself and to 

determine its molecular identity; and the other is having an internal metabolic system which 

allows the living organism to continuously create, repair, and renew itself (Capra & Luisi, 

2014). Building on the concept of “self-making” (or “autopoiesis”; Maturana & Varela, 1980), 

they hold that self-generation is the defining characteristic of living networks:  

“Living systems continually create or recreate themselves by transforming or 
replacing their components. In this way they undergo continual structural changes 
while preserving their web-like patterns of organization,”  

creating a “coexistence of stability and change” (Capra, 2018). Organisms constantly respond 

to their environment, but these interactions cannot precisely determine and direct their 

influence on the living organism, its interior state or response to change. Picking up from 

these ideas, the group sought to model itself as an analogous kind of living entity, to embody 

an ‘ecosystem’ in which members — ‘organisms’ — interact and create in a shared space of 

‘metabolizing’ materials.  

The first task the group came up with was to exchange ‘gift materials’ among the members. 

The purpose was to trigger dialogue and to jumpstart the group’s creative activity. The plan 

was as follows:  

“Each person is requested to give and to receive ‘gift material’ to someone and from 
someone else in the group. Each person will respond personally, in a visual, artistic, 
physical, active way to the material received from the other person. For the 
purposes of this task – ‘material’ can be anything having substance and definite 
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properties. Concrete palpable material perceivable through the five senses, or 
conceptual material such as a text or memory.”  

The members were also encouraged to document the process — coming up with an idea of 

what to give as a gift, how to present it to the receiver, and any sketches, decisions, data 

processing or other stages in developing their work in response to the gift that was received. 

The idea was that each person work on something that interests them, triggered by 

someone and something external to them — together and apart at the same time.  

Here I will trace some examples of material gifts and responses, to help characterize the 

collaborative, distributed and indeterminate character of the group’s activity. This mode of 

operation was highly unusual for faculty, who are generally used to working in isolation, 

following strictly defined goals and parameters for their design projects. 

An industrial designer was interested in relationships between natural and synthetic 

materials. Among other projects, she created hybrid objects that represent functional and 

morphological dependence between sweet potatoes and water containers, which she 

designed and printed using a 3D printer. She called them “vases that are like infusions for 

sweet potatoes.” For example, in one of the designs, the plastic container includes a straw 

that penetrates into the sweet potato, providing it with water, while the sweet potato serves 

as a leg that stabilizes the plastic object and keeps it from falling down. The two aspects, the 

potato and the plastic, cannot exist separately; if they are separated, the container will fall, 

the water will spill, and the sweet potato will dry out. These experiments led to a necklace-

like object featuring the sweet potato roots, which she passed on as a ‘material gift’ to the 

architect.  

This awoke in the architect an interest in root growth, and in associations with family roots 

and genealogical tables. In his studio, his eyes stopped on a gift he had received on 

completing his architectural studies — a book on the city of his birth, La Plata, Argentina. 

The city of La Plata was planned on modernistic ideals, on a grid and diagonals, and its map 

resembled, to his mind, the shape of seed-starting trays. The similarity between the two 

forms, the municipal grid of La Plata and the seed tray, led to the creation of a hybrid image 

of roots with a sketch of a map of the city. He then examined the hybrid image through the 

lens of ‘Space Syntax’ — a research field, popularized in the 1970s, for examining 

interrelations between the design of structures and their social use patterns. The architect’s 

aim was to explore the correlation between the planning data and the urban logic of the city, 

versus the spread of roots, as a possibility for urban research inspired by botanical forms 

(see Figure 1). 
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Figure 1.   Root studies. 

Another industrial designer, who keeps a personal collection of mousetraps, presented one 

from his collection to a fashion designer. For the industrial designer, the mouse traps 

represent a deeply felt conflict between ethical purpose and professional success (“Build a 

better mousetrap, and the world will beat a path to your door”). The receiver saw the gift as 

a symbol of her being “trapped” in fashion consumption. Responding to the mousetrap, she 

experimented with the deconstruction of used denim and created prototypes of jackets and 

other one-of-a-kind apparel made from second-hand material. She was able to connect with 

a fashion company that collects and repairs used jeans from its clients, and which kept a 

large stock of used denim. About ten more prototypes followed. Ultimately, the fashion 

designer partnered with an NGO that supports women coming out of the cycle of sex work, 

providing personal supporting and professional training as seamstresses. 

The output in the group was fascinating and strange, blending familiar and recognizable 

forms in new ways. An architect presented a jewellery designer with a large, living palm leaf, 

who approached it as one would diamonds or gold, polishing and neutralizing its 

morphological history and extracting from it a small, jewel-like object — the remainder 

designated as ‘waste.’ A textile artist presented a graphic designer with a specially prepared 

scrapbook of used, bound paper (wrapping paper, toilet paper, old receipts, and so on). The 

receiver, who has a theoretical interest in skin, used this opportunity to do things to the 

paper “that are done on skin, to peel, to tattoo, to scar.” Other ‘gifts’ took the shape of a 

task, such as visiting the beach, a botanical garden or a leather importer. Not all gift 

materials succeeded in triggering an ongoing process of iteration and response among the 

participants; some led to a limited dialogue or opened a possibility for future conversation 

that has not concluded. Figure 2, below, provides a taste of the array of material gifts and 

responses that came about in the group. 
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Figure 2.   Array of gift materials and responses by the Action Research group. 

The matrix of ‘gift material,’ which began as a preliminary exercise to set the group in 

motion, gave rise to a style of interaction that defined the social space of the group as a 

whole. It nurtured mutuality and dialogue between faculty who did not previously know 

each other, and fostered commitment to the group. Over time, another ritual developed in 

addition to gift-giving: sharing knowledge worlds and research activities, in the form of a 

short personal lecture at the beginning of each meeting by a different group member. These 

lectures sparked discussions that also became, in themselves, part of the group’s agenda for 

the meetings. 

6. Outcomes  

Two years into the life of the group, I conducted 2-hour, semi-structured interviews with 

each member to assess their evaluations of the group.  

Evaluations were generally highly positive. Words like “trust,” “freedom,” “support,” 

“belonging,” and “empowerment” recurred in the interviews. For example, one participant 

said that the group “allows each person to feel that it belongs to them, and that they are a 

part of it.” Another reflected: “The freedom and the value accorded to each person, the 

opportunity to communicate and interact and share your personal process, is empowering.”  
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The features that group members found most challenging in the Action Research project 

were its indeterminacy, the absence of explicit instructions or direct control over outcomes. 

The male group members, especially, bristled that the group did not provide a structured 

work plan. For example: “I didn’t think the model would work… I was suspicious that without 

a definite goal, the group would fall apart.” Another said: “I need the security of knowing 

where things are headed, but I was willing to let go since [the group] wasn’t my sole 

responsibility.” However, for most participants, these same aspects were the most 

rewarding: “I learned a different style of management… [treating] flexibility as part of the 

agenda… allowing things to be articulated as you go along.” Another said: “I have always 

looked for yes/no answers and it always led me to a dead end… The surprising and 

meaningful benefit for me was that… environmental questions are complex and there is 

more than one language to speak them.” A third added: “Usually I am super in control. I like 

to label information, and here I can experience things without knowing where they will 

lead.”  

Another cluster of responses within these assessments, related to the influence of the 

project on the members’ teaching. Overall, the members noted that experiences in the 

group had a positive impact, inspiring their teaching, providing ideas for assignments and 

affecting their relationships as instructors. Interestingly, several members used the word 

“sub-conscious” to describe these effects: “Subconsciously, I insert it into everything that I 

teach,” said one member. “I feel that it subconsciously impacts my interpersonal 

experiences as an instructor,” said another. 

Design education is usually competitive and goal-oriented. The group provides an 

opportunity to take cues from natural systems that don’t have a prescribed leader or goal, 

but rather to experience relations that are non-hierarchical, indeterminate and mutual. The 

activities of reflection, giving each other strange ‘gifts’, and being vulnerable in a 

professional setting are markedly unconventional activities in the context of the classical 

training or ‘socialization’ of design professionals. These activities force colleagues to explore 

alternatives styles of relating to one another, and by extension, to the shared natural 

environment. 

The gift-giving practice was a central methodological axis for this process. Some members 

experienced the gift-giving act as a ‘test’ which they might fail as a giver or receiver (if the 

gift did not motivate or inspire creativity, for example). Gift-giving required each member to 

acknowledge and be aware of how the receiver thinks, what will interest or move them, as 

well as relinquished their full control over the creative process, which will be initiated by 

others. Design typically worships the vision and genius of the individual designer; here, the 

act requires designers to operate in relation to other people, to cede control to the group 

and be vulnerable. Moreover some members felt defensive or distant from the group, or 

struggled to find an effective role in it. The activities thus illuminate some potential costs of 

changing our relationship as humans and designers to planetary sustainability: discomfort, 
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dependence, unpleasant novelty, role confusion, disappointment, and creative frustration, 

can be expected at least to some degree. 

The gifts also spurred specific critiques and experiments relating to sustainability and design. 

The example of the ‘better mousetrap’ interrogates the kinds of relationships that common 

designs foster between humans and other living beings. The example of the palm-leaf 

caricatures the implicit manner that aesthetics encourage us to instrumentalize natural 

resources while disregarding subsequent waste. In the examples of the ‘roots’ series, the 

participants critiqued the prevailing design ethos that usually trains us to erase nature or 

dominate it. This was demonstrated in an extreme form (the vegetable roots completely 

constrained into synthetic shapes). The participants then reversed the power relationship, 

which they explored by allowing the roots to guide their creations, rather than the reverse.  

In the three years since its founding, no one has left the group; and, in an interesting nod to 

the guiding principle of ‘holism,’ there has never been a meeting in which every member 

attended. Over time, as the initiator of the group, I have been able to release control and 

trust in its continued existence. Also, the members have come to take more responsibility 

for its continuation. However, I am still expected to manage the scheduling and logistical 

arrangements.  Perhaps this also suggests the difficulty in our culture of fostering capacities 

for collective action. Most recently, the group was invited to present its work in a group 

show at the national Biennale. In the course of this exhibit, the audience will also be invited 

to create and interact with the group’s work, and in this sense also to become part of it.  

7. Conclusion 

The aim of this ongoing Action Research project has been to awaken opportunities for 

interaction, reflection and change within design and design education. The working model 

that came about in the group was inspired by ‘ecological thinking,’ an approach that 

celebrates the uniqueness and visibility of each participant, and at the same time creates a 

space for dialectical connection. The group activity that I have described had a 

transformative effect on its members as professionals and teachers, and a surprising 

outcome was that the methodology of Action Research also became, for the participants, an 

end unto itself. Following Maturana and Varela (1980), in my analysis the research group 

exemplifies a case of ‘autopoiesis,’ i.e., an organ that both creates itself while interacting 

with and influencing its surroundings. That is, the group does not only discuss issues of 

environment and sustainability in a detached, intellectual way, but manifests them in the 

body of the group and the research process itself. This is reflected in the fostering of collegial 

reciprocity and dialogue in an institution which is typically competitive and individualistic, in 

collaborations across disciplines, and in reflections on the group’s impact at the two-year 

point since its founding. Transformation was also felt in ecological ripples outside the group, 

for example via partnerships with the business sector and with NGOs. All these trickled down 

directly and indirectly into the teaching atmosphere of the institution.  
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As an applied art, design penetrates every aspect of our everyday lives. Objects, 

infrastructures, and images are an inseparable part of human existence and it is easy to 

overlook, as Willis (2006) stated, that “We design our world, while our world acts back on us 

and designs us.” The impacts of design can be catastrophic and obvious, as in environmental 

and social crises, or they can be more subtle, faintly cementing mental habits and the 

conditions for human behaviour (Fry, 1999; Lopes, 2017). Calvelli (2009) argued that there is 

a powerful correlation between how we perceive the history of design, and how we teach 

design to the next generation. A ‘bad ecology’ will have as its outcome nothing more than 

the production of objects. For a ‘good ecology’ to exist, design schools must encourage 

dialogical engagement with existential problems and promote more openness of thought 

(d’Anjou, 2007). The research described here is not supposed to directly resolve the myriad 

ecological problems and conflicts that face our planet, but it does perceive an urgent need to 

respond to them by expanding relationships between disciplines and between theory and 

practice, and sees the tools of art and design as natural leaders in this process. 
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1. Design education and digital resources for an ethical, 

sustainable and digital transformation 

Sustainability has proven to be a continuous process of learning and adaptation, preparation 

for a new economic model puts the responsibility on and highlights the importance of 

specific education for a circular economy using new models. This paper will discuss the role 

of the designer and the importance of design education and digital resources for the ethical, 

sustainable and digital transformation that is required in order to find a new vision with 

regards to the problems created by man himself. 

 

Design is at present going through a transition from the linear system towards the circular 

economy (CE) and requires from the designer new actions, attitudes and resources when 

interacting with this change. Research to promote a circular and sustainable economy aided 

by design is underway, such as the research project to identify the tools required by 

Portuguese companies and designers, in order to overcome barriers and be able to align 

design projects with European policies (Camocho, Ferreira, & Vicente, 2018). 

 

However, formal design education has fallen behind, the preference of students is changing 

since they are generations adapted to technology with a greater facility in digital learning, an 

example being the use of mobile phones in teaching, such as social networking tools and 

media experiences that have impacted on education and student learning (Tynan, 2011). It is 

worth noting that these generations (Willian, 2011) show that technologies are changing not 

only the way of learning and teaching, but also academic structures and practices. Simon 

McIntyre (2014) comments that teaching is connected with society and work practice, which 

implies an advance in the use of technologies and in the way of learning and collaborating. 

 

Informal disruptive methods respond better to present day needs, and in particular with 

regards to complex evolutionary topics required to prepare students for future alternative 

economic models. Sustainable curricula first appeared in higher education at the turn of the 

21st century with the DIS Design and Innovation for Sustainability carried out by Carlos 

Vezzoli and Ezio Manzini in the design department of the Politecnico di Milano (Vezzoli, 

2006). In 2010 the Aalto University’s Creative Sustainability masters programme was created 

with a cross-disciplinary character between the art, design, business and technology 

faculties. It’s focus is related to the Finnish national design plan focused on implementing 

sustainable design education for a future society (Hyvönen, Saarela, & Mattila, 2014). In past 

years the situation in design education has not evolved as desired, and in 2020 still only a 

limited number of institutions fully incorporate CE in their design studies.  

 

Digital resources are advancing at an exponential rate, becoming accessible to all and 

enabling an acceleration in the dissemination of knowledge, leading to new ways of sharing 

and collaboration, informal education models have exploited this opportunity providing 
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contents that are urgently needed addressing, as is the case of sustainability in design 

education. During this period of recent digital acceleration the concept of User Experience 

(UX) design has gained prominence as our day to day existence moves online. Here UX 

design provides the perfect scenario for designers to work with complex topics to simplify 

the existing excess of data, give users a voice, and allow brands to showcase their 

sustainability.  

 

An ethical, sustainable and digital transformation can now be achieved and future designers 

must be prepared to “redesign the world,” this in turn will require training and guidance 

from formal educators “to respond to crises and challenges that humanity faces in the 21st 

century social innovation needs to be viewed in a systemic and open dimension to achieve 

long-lasting and positive impact” (Ferreira, Souleles, & Savva, 2020, p.37). 

 

2. Online resources for design teaching of the circular economy 

Many online resources for design teaching of this new economical model have emerged in 

recent years, the following provide quality open source material: the Circular Design Guide 

(Ellen Macarthur Foundation & IDEO, 2017) is a website for designers with methods, 

mindsets, stories and resources created by Ellen MacArthur Foundation and IDEO design 

studio in 2017, and The Circular Classroom (Arcaroglu, 2018) with material for students and 

educators to start their own CE classroom was launched by Leyla Acaroglu’s UnSchool of 

Disruptive Design in 2018. Both provide guidance for designers and non designers to 

understand and apply circular methods to lifestyles and work, however both are somewhat 

behind the times in terms of their resources and UX. 

 

Other online platforms –offering general circular economy contents– with updated material 

tend to act as repositories accumulating an abundance of data impossible to digest. Three 

have been studied: the Sustainability Map, the European Circular Economy Stakeholder 

Platform and the Circular Economy Learning Hub. Each was chosen for promoting CE at a 

European level, offering different perspectives in accordance with their stakeholders, all 

providing intrinsically a listing of generic data, standards, regulations, case studies, news and 

projects, however all are lacking specific material of interest to the designer. It is also 

unclear the manner in which each receives, regulates and certifies content, making it difficult 

to trace or evaluate the information to the original source which would enable findings to be 

applied to the design field, nor do they recognise the potential of design in the circular 

economy. 

 

The Sustainability Map has various European and American aid and economic entities as 

sponsors, with a variety of users: producers, processors, buyers, organizations, experts and 

academia, working to “provide scalable tools, technical assistance and advisory services for 

every stage of the value chain, from micro, small and medium sized enterprises in 

developing countries to retailers and brands in developed markets” (International trade 
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Center) With content on standards, community, network and trends, aimed at enterprises, 

international buyers, public-sector and academia (generally in the field of environmental 

economics). 

 

The European Circular Economy Stakeholder Platform (ECESP) is an initiative created by the 

European Commission and the European Economic and Social Committee (EESC), impulsed 

as part of the part of 2005 EU Action Plan for the Circular Economy to engage with 

stakeholders and support the exchange of future good practices. It functions as a “network 

of networks”, it plans to go beyond sectoral activities and highlights cross-sector 

opportunities, to share and scale up effective solutions and address specific challenges, for 

example: funding sources, proposing measurement tools or policy guidelines. In 2015 a two 

year research collaboration with the Ellen MacArthur Foundation and Granta Design resulted 

in the Circularity Indicators Project, aimed at business, policy makers, academia and 

consumers it is designed to measure the extent to which the material flows of a product or 

company are restorative. According to Janine Borg, ECESP platform coordinator and EESC 

Secretariat, recommendations for improvement have been made to concentrate actions 

thematically, establish clear timeframes and define purpose, objectives and desired 

outcomes of these actions, the current structure and content being considered most helpful 

for those already in the know. Future plans also include greater attention to education in 

order to guide, not simply check how circular you are but to redirect actions, and support 

the creation of other platforms at a national level, Italy already has its own platform and 

Austria is in the process. 

 

The Circular Economy Learning Hub (Ellen MacArthur Foundation, july 28, 2019)  is the most 

useful for the design community, devised by the Ellen MacArthur Foundation who considers 

that design is the heart of the circular economy. It requires us to redesign everything and 

enjoys a close relationship with the IDEO global design company. This recently launched 

learning hub is part of the foundation’s ongoing initiative to increase education efforts, with 

work focusing on six areas: learning; business, institutions, governments and cities; insight 

and analysis; systemic initiatives; and communications. 

 

3. A profound transformation: we are all designers  

We know that designers use their creativity and their way of designing to unite fantasy 

with invention (Munari, 1997). They also have the ability to solve problems in a variety of 

ways by associating existing ideas from areas that are initially disparate (Amabile, 2000). 

According to Manzini, we are all designers (Manzini, 2015). This statement permits us to 

see the profound transformation that has occurred in the designer’s intervention with 

the world. Capra (2002) talks of creativity, continuous learning, moving and 

development with basic elements in living systems. Another theory by Capra (2002) 

suggests that the living systems of nature have the capacity to organize themselves, 

promoting a new order. However the same does not occur with man-made systems, 
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these are increasingly more complex, and according to the author, cover all aspects of 

our lives, whether in the productive model, communication systems, among others, and 

require a profound change in order to become sustainable. 

 

We live in a context in which even wicked problems (Buchanan, 1992) have become 

super wicked problems where “time is running out; those who cause the problem also 

seek to provide a solution; the central authority needed to address it is weak or non-

existent; and, partly as a result, policy responses discount the future irrationally” (Levin, 

Cashore, Bernstein, & Auld, 2012). We know that many agents from all sectors of society 

are needed, industry, businesses, NGOs, citizens, experts, the state and its laws, which in 

collaboration can contribute knowledge, creativity and innovation to solve these 

problems and provide a new order.  

 

The present day digital transformation offers opportunities for designers to influence 

with the concept of Green UX (Morrissey, 2019),  which serves both as a tool to visualize 

and communicate in a straightforward manner these complex issues designers are now 

facing and to convert major players in the commercial world (Google, Apple) into future 

users and promoters of circular design.  

 

One of the keys to solving the problem is connectivity as Capra (2002) already pointed 

out at the beginning of the 21st century, change will happen through connectivity and 

communication between various areas of knowledge, because society, according to his 

findings, maintains a rigorous separability between the areas of knowledge and society. 

The challenge of our times will be the connectedness of scientists, people, communities, 

and need to be organized in such a way that they do not impair the ability of nature to 

sustain life on the planet. Transferring this necessary connectivity to Manzini’s theory 

that we are all designers, allows an understanding of the profound transformation that 

has occurred in the designer’s behaviour. 

 

Connectivity is the key for the new order, in this context an organizational system can be 

observed with innovative digital resources, collaborative learning and synergic actions, in 

this scenario the designer is the aggregating element that creates the mechanisms and 

tools for collaborations and processes to be executed, in addition to being the nucleus of 

circular design according to the Ellen MacArthur Foundation. Given the current climate 

emergency, organizations such as education, government, companies, among others, are 

unable to respond, the most recent example being the environment summit “COP Chile - 

Madrid 2019” that failed to advance in global agreements. This is unfortunate as other 

organizational paths, where several agents from different sectors share their knowledge 

and exchange information and concerns, have more success, an example is the 

Disruptive Innovation Festival (DIF), which encourages collaborative learning. 
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The Disruptive Innovation Festival is a digital platform that aims to change the mentality 

of designers and business in order to inspire action towards a circular economy, a 

regenerative system in which the flow of resources and waste, emission and energy 

losses are minimized. An online festival that proposes to identify new ideas by asking: 

“What if we could redesign everything?” Curated by the Ellen MacArthur Foundation, 

during a three week period annually where innovative projects are presented and 

debated in both the professional and academic field. 

 

Informal design education responds better to the present day society’s needs as it can 

be both lean and agile, it enables people to be in contact and implement disruptive 

methods. Whereas regulated design teaching shows that “… sustainable development is 

not yet at the top of design curricula. It exists in most cases as an isolated component of 

something optional, that could be chosen –or not– to integrate into the design 

idealization and creation phase” (Ferreira, Souleles, &  Savva S.,2019). It is important to 

highlight that academia knows that a change in the way of doing and thinking is needed 

as is demonstrated with the Sustainable Disruptions Report by the danish Design School 

Kolding, which has as its motto for change and disruption the Albert Einstein phrase: 

“We cannot solve our problems with the same thinking we used to create them.” (Bohl, 

2015, p. 8) 

 

New methods and tools to help designers make circular material choices exist, for 

example the Circular Design Guide (CDG) created to encourage synergy and 

collaboration, breaking with the traditional modus operandi, using worksheets and case 

studies, which make it possible for the work to be fluid, dynamic and creative. 

Collaboration between universities on the theme, such as the LeNSin (International 

Learning Network of networks on Sustainability) organized during 2015-18 and 

developed with Erasmus+ finance includes 36 worldwide universities and offers a 

platform for the exchange of good practices to contribute to a transition towards a 

sustainable society, taking into account the different contexts of each region. Both the 

CDG and LeNSin can be considered examples of information exchange and working 

methods on society impact. 

 

The Circular Classroom  (Arcaroglu,2018), is a collaborative learning project that 

incorporates the experience of other educational centres and synergic actions by adding 

specialists from different areas, initiated by the designer Leyla Acaroglu (also 

sustainability innovator and educator), the government of Finland, other teachers and 

students. This methodology is used in Finland’s high schools to help change linear 

thinking towards the circular, supporting this transition equipping all with a new way of 

thinking, necessary design tools and a common language for this to happen. Structured 

in three modules (sustainability, design systems and creativity) it is an interactive 

resource platform, offering teaching material, classroom activities, teachers kit based on 

3429   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE



Educating Designers for the Circular Economy 

 

 

communication and design to generate change, a method that activates collaborative 

and experimental learning. 

 

4. The digital transformation offers great opportunities 
The European Commission has updated this year it’s 2005 Circular Economy Plan alerting 

that although the circular economy is here to stay it is far from being implemented 

globally or to the desired scale, as many stakeholders are still without an action plan (EC, 

2019): “The circular economy is now an irreversible, global mega trend. Yet, much is still 

needed to scale up action at EU level and globally, fully close the loop and reap the 

competitive advantage it brings to EU businesses. Interaction with stakeholders suggests 

that areas not covered by the action plan could be investigated to complete the circular 

agenda” (EC report on the implementation of the Circular Economy Action Plan, 2019). 

 

The importance of specific education for a circular economy using new models, be it 

disruptive, online, informal, is now a priority for the design sector. Here the potential of 

UX in relation to environmental issues has derived in the concept of Green UX. This 

concept is defined as having two aspects; first as a tool, making visible the complexities 

and problems of the CE, offering a new communication with the daily experiences that 

affect the management of resources and second in its application, where the fast 

growing unsustainable digital sector is committed to implementing the principles of a 

circular economy, adopting a new sustainable and inclusive model. 

 

Optimization of digital resources to create a design for all adopting lean or agile style 

workflows, designing for greater usability, minimizing the use of excessive data by 

ethically managing servers, without forgetting the high consumption of the screens, wi-fi 

technology and the effectiveness of the Internet of Things (IoT). Designing for Mobile-

first, that is, to begin designing for small screens and scale upwards, this method 

provides greater performance, and guarantees an excellent experience with fast loading 

websites for users accessing through mobile networks. 

 

There are now many projects implementing Green UX, such as the British government 

website. It is a perfect example of easy, clear and inclusive usability. Its Head of Design 

Ben Terrett explains: “ ‘People come to GOV.UK to do something and then move on with 

their lives. No one comes to look at graphic design. We believe that the form follows the 

function and that from this comes a visual elegance.’ It is more than just the design of a 

website; what they designed is the complete digital interaction between citizens and the 

government, including transactions. All information follows a simple structure, aesthetics 

is not striking, the design is based solely on typography and at all times allows 

interaction at various levels (surveys), with the support of AbilityNet for people with 

specific accessibility needs...” (Hurst, 2013, 17 april) 
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5. We need to start living the data we possess 

The world has suffered too long an excess of factoids that have made it immune to the 

problems of sustainability, and now the time has come to handle ecological knowledge 

in a more genuine manner, we need to start living the data we possess (Morton, 2017).  

At present we are witnessing a public outcry for climate change action, where a 

schoolgirl from Stockholm –Greta Thunberg– has united thousands of people in over 300 

cities in March 2019 on the first ever global climate strike (350.org., 2019, 15 may). In 

response to critics who encouraged her to abandon her Friday strikes, since 2018, to 

return to school and become a scientist working towards climate change, she reminds 

us: “But the climate crisis has already been solved. We already have all the facts and 

solutions. All we have to do is to wake up and change.” (Thunberg, 2019).  

 

The circular economy and circular design are complex concepts to implement. According 

to the Ellen MacArthur Foundation “A circular economy is based on the principles of 

designing out waste and pollution, keeping products and materials in use, and 

regenerating natural systems.”(Ellen MacArthur Foundation. Concept. What is a circular 

economy? A framework for an economy that is restorative and regenerative by design) 

This circularity is the basis of many sustainable theories and methods (Cradle to Cradle, 

laws of ecology, looped economy, regenerative design, industrial ecology, biomimicry, 

Life Cycle Assessment and Blue Economy) and provides an alternative to existing 

wasteful linear production and use. 

 

The idea of an economy in loops is not new, first appearing in the European Commission 

report “The Potential for Substituting Manpower for Energy” (Stahel & Reday, 1982) in 

1976, later the concept of a circular economy based on non-linear systems was outlined 

by the environmental economists David W. Pearce and R. Kerry Turner (1989), and in 

2013 the authors of the Cradle to Cradle concept (of special interest to designers) 

McDonough and Braungart, updated their concept with the publication of “The Upcycle: 

Beyond Sustainability - Designing for Abundance”(McDonough & Braungart, 2013), 

proposing that instead of limiting sustainability to protecting the planet from human 

impact, we have the opportunity to improve the planet by producing beneficial projects. 

 

The CE offers a positive continuous development cycle which preserves and increases 

natural capital, optimizing the yields of the resources and minimizes the system risks, 

managing finite stocks and renewable flows, and works effectively at any scale. Design 

has immense opportunities for action in this field, however it requires its professionals 

and in particular the new generations of designers first to be aware of the concept, then 

have in place the data, tools, certifications and methodologies in order to be able to 

design products and services that are truly circular. And this is where innovative digital 

platforms offering alternative teaching methodologies will play an important part in 
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preparing the future generations of designers to overcome the complexity of the issue, 

to start living the data we already possess and applying it to their projects. 

 

6. In Conclusion 

Research to date identifies the need for innovative digital platforms to offer alternative 

teaching methodologies to educate all together. Here the capacity of the designer to 

create the tools, methodologies, and teams to visualize the complexities of the circular 

models will be crucial, but will only occur once more emphasis is placed on educating the 

designer towards the circular economy. 

 

The digital transformation and the evolution of the Green UX concept is providing 

valuable support, while the digital sector serves to visualize experiences and implement 

a sustainable agenda, it is also becoming aware of the potential of CE thus offering the 

end user a responsible digital product or service, easy to use and designed with total 

accessibility. 

 

In the new context of CE the designer attains a new protagonist, becoming a key 

element of the design process it allows for the creation of new tools so that synergies 

and communication between different parts of society can occur. 

 

The actual complexity and super wicked problems faced result in a change towards a 

more collaborative and open structure where collective creation uses open source 

methods as the future for CE education, for example, the Open Education at Creative 

Commons. Working to eliminate barriers, train and educate using open licenses to offer 

an Open Education.  

 

Initiatives of collaborative networks between universities like LeNSin, government 

policies of applying the CE to classrooms like the Danish use of the Circular Classroom 

platform, uniting faculties for cross-disciplinary actions like the Aalto’s Creative 

Sustainability Masters or the recent launch of the Circular Economy Learning Hub are 

positive actions for education to prepare future generations of designers. By using the 

digital resources available and thus put the circular economy in action, making the most 

of a designer’s capacity to create tools and resources to visualise the complex issue, to 

catalogue and preserve correctly the knowledge obtained from the experience of each 

project, offering up to date insights and leading the much needed multi-disciplinary 

teams. 
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Abstract | Singapore, having received the status of a “Creative City of Design” by UNESCO, 
has identified creativity as a key strategy for social and cultural development. Traditional 
perceptions of Singapore as a conservative island nation are changing, as industry sectors 
embrace design-led processes of planning and implementation to produce and facilitate new 
innovations in cultural production. This paper discusses the importance of design education 
to adapt to the changing environment and equip students with more holistic approaches to 
design. The research considers the growing impact of design citizenry through community 
engagement and the underlying philosophies supporting the design of future markets, 
against the rapidly changing context of Singapore. This study presents a 3-week long, 
immersive workshop for final year design research students. Through documentation of the 
workshop delivery and reflective journals of students, the piloting of a “Markets” track of 
research is analysed and discussed to define the ability of future designers to influence 
cultures of change through new approaches to address the macro and microeconomic shifts 
framing design practice. This paper examines how the potential of design impact can be 
measured, evaluated and scaled through flexible curriculum design in design education. 

KEYWORDS | DESIGN EDUCATION, DESIGN PEDAGOGY, CURRICULUM DESIGN, 

INNOVATIVE LEARNING 
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1. Introduction  

Digital disruption is not only changing the landscape of businesses and the workforce but 

pushing learning and teaching approaches to re-evaluate how educators motivate new 

modes of learning in a digital world. This confronts design education with challenges to 

restructure and redefine the role of future designers to establish deeper understandings  

of customer experience and more meaningful engagements with communities to support 

design impact. One key area facing significant change is the space of markets. As citizens 

contribute to new sharing and circular modes of production, dissemination and use, 

traditional notions of the market are being replaced with new conceptions and ideas  

of social, economic and sustainable design practice. 

In tertiary education, educators are working towards preparing learners with emerging  

21st-century competencies. Singapore's Ministry of Education produced a framework  

that lists Global Awareness, Cross-Cultural Skills, and Critical and Inventive Thinking as 

competencies that will enable youth to find new opportunities within the digital age 

(Ministry of Education). Against the design education landscape, there is a push towards 

infusing a wider appreciation of design in curricula within the institutes of higher learning  

to meet changing job scopes and rising demands for design skills (Ang, 2019).  

This paper provides an overview of the higher education landscape of Singapore and 

presents a bottom-up curriculum design that addresses the alignment of pedagogical 

approaches that respond to the needs of the environment. The testing of a pilot study is 

presented, discussed and analysed to propose a mapping of curriculum design that  

considers agility and flexibility for learning and teaching. This paper concludes with the 

identification of design literacies that equip students with broader competencies while 

enabling programmes to continually evolve and adjust to the changing needs of the  

macro-environment.  

2. Preparing 21st-Century Leaders and Change-Makers 

The 2025 design masterplan vision for Singapore sets out to develop a thriving,  

innovation-driven economy that is strengthened by design through higher education 

strategies and design-led, creative thinking skills (Design Singapore Council, 2019). While 

these plans will contribute to the growth of the economy, knowledge building activities  

and exposure to design disciplines is crucial. Design-led thinking within interdisciplinary 

environments, where collaboration occurs, would allow students to integrate and transfer 

knowledge across various design disciplines and methods to operate in non-design contexts.  

Design should establish itself as a discipline that engages through experience-making,  

builds with business strategies, and integrates user experience. However, the term “design” 

has taken on a new meaning with less emphasis on how things look and more on how things 

should work (Ang, 2019). As disciplines like engineering, business and media begin to 
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provide more opportunities for those with design-led skills, the value of design produces 

significance through ways of thinking, processing, and innovating ideas for effective 

solutions. Across the disciplines, collaborations involving designers are increasingly in 

demand as government bodies, NGOs and local communities enlist designers to develop 

creative strategies. This further emphasises the need for design education to adapt and 

embrace the changing demands of the market. 

The design curriculum needs to evolve and develop changes that meet the expectations of 

students, which are demonstrated by the 21st Century competencies of adaptive learning, 

critical thinking and digital experience. According to Ang (2020), education systems need  

to acknowledge the impact of digital influence and equip students with skills and values  

to navigate the digital world. This enables them to not only take part in a technologically 

connected world but build resilience against the uncertain and unpredictable future of the 

job market. It is important for design education to acknowledge the convergence between 

social media and lifelong learning skills, which act as a conduit for new cultures of learning 

and knowledge production.  

Papanek (1985) stated that designers should “design for people’s needs rather than their 

wants” (p. 219), reinforcing the responsibility of designers in influencing markets and 

assuming agency over all activities in the creation of meaningful experiences. Design 

develops significance when its research and solutions extend beyond singular issues and 

consider the systemic complexities where design skills produce value through innovative 

solutions. This signifies the demand for design education to address human-centric 

perspectives to frame the interrelatedness and interdisciplinary nature of design  

problems, developing transferable skills through critical thinking, idea scaling and  

evaluation, and systemic approaches to design.  

3. Case-Study: Immersive Workshop 

Digital transformation influences various industries through changes in how businesses 

function, create, and thrive against competition. These changes affect students and the 

culture of research, evidenced through growing interests in topical issues concerning social 

media, social responsibility, and the geography of design. In order to address the broad 

knowledge needed to facilitate the expanding design interests of students in the School of 

Design Communication at LASALLE College of the Arts, three research pathways were 

created to support practical applications through the designing of experiences, objects  

or systems: 

• CULTURE: focuses on the value of design research through the perspectives of 

sociology and cultural anthropology. 

• MARKETS: emphasises the relationship between consumers and economies in 

driving design as an important discipline and profession. 
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• TECHNE: rooted in the study of material culture to link the historical 

development of graphic art to contemporary studies in visual communication 

and communication design.  

The “Markets” track categorises broad media, marketing, and communication research. As 

traditional notions of the market are being replaced with new conceptions and ideas of 

social, economic and sustainable design practice, there is a growing need to create more 

effective social services through inclusive design methods to innovate and respond to 

external challenges. To introduce the research track to final year Design Communication 

students, a 3-week immersive workshop was developed to communicate core research 

methods, explore the various skill sets informed through research, and produce practical 

outcomes through a creative design process.  

3.1 Piloting of the Workshop 

Influenced by macro-level changes, resulting in social and cultural shifts, inform the design 

activities of the current student population of “Generation Z” who are highly 

entrepreneurial, innovative, socially aware and undeniably political (Mootee & Smith, 2017: 

11). Responding directly to the profiling of this new generation of designers, the immersive 

workshop challenged students to define how businesses, economies, and design innovation 

function against the landscape of digital content and marketing, service design, and 

experience design. The three weeks of the workshop comprised the following: 

1. Introduction to Markets: Students were challenged to develop curiosity about 

the world and how design can be applied through creativity, problem-solving, 

social processes, and learning experiences. Acknowledging the marketplace as a 

system of institutions, within which procedures are developed in the exchange of 

goods and services between people and organisations, broad definitions of 

markets were explored in relation to how culture links economies to politics and 

governing policies.  

2. The Digital World: Introduced key concepts such as the function of social media, 

role of digital marketing and digital objects, and utilising artificial intelligence and 

technology in the creative industries. This session focused on aligning student 

research to an awareness for building tools of production. 

3. The World of Experiences: Presented how to create meaningful experiences for 

people through user experience and interface design, service design, and human-

centred design. The definition of experience was broadly discussed with a focus 

on users to engage in the creative processes of design improvements, 

innovations and speculations for daily life.  

The immersive workshop was documented through a reflective journal that recorded the 

activities involved in producing outcomes throughout the creative process. Although 

critiques and peer evaluations engage learners with new abilities to assess and formulate 

critical feedback (Davis, 2017), the reflective journal allows for self-assessment to inform 
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individual research and practice. Table 1 presents the timeline of activities and methods of 

learning. These insights were summarised from the reflective journals of students, leading to 

the identification of effective teaching tools, methods and approaches.  

 

Table 1. Insights on Workshop Delivery 

REFLECTIVE JOURNAL INSIGHTS 

Timeline 
(Stages) 

Methods of Learning Approaches toward Change 

WORKSHOP 1 

Introduction to 
Markets 

 

Design Road 
Mapping 

 - Design 

research 

methods  

- In-class 
assignment 

Designerly way of Knowing: 
The designerly way of knowing is not 
only embodied in the process of 
designing but, equally, the products 
of design carry knowledge. 

(Cross, 2007) 

 
Triangulation:  
Triangulation is the means by which 
an alternate perspective is used to 
validate, challenge or extend existing 
findings. (Turner and Turner, 2009)  

• Moving away from the comfort zone 
• Realisation of what needs to be done 
to speed up work progress 
• Other topical discussions of concepts 
indirectly affecting or impacting 
economy, business and innovation 
developments 

WORKSHOP 2 

The Digital 
World 

 

Content 
Generation 

- Content 
planning 
method 

- Group critique 

  

Critical Thinking: 
The three main stages of critical 
thinking for designers:  Observe, 
Question, and Answer.  
(Elmansy, 2017) 

  

Feedforward:  
Feedforward consists of providing 
future-oriented options or solutions. 
It asks, ‘What further improvements 
need to be made to advance my 
progress?’  
(Hattie & Timperley, 2007) 

• The event of realisation is a creative 
leap - creativity as the occurrence of a 
significant event in the design process. 
(Dorst & Cross, 2001) 
• Students indicated how a sudden 
insight, which most recognised as a 
learning event, was significant to the 
process. 
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Workshop 3 

The World of 
Experiences 

 

Digital Design 
Experience 

- User 
experience 

- Group critique 

  

Small-Group Critiques:  
“…under this strategy, students talk 
about work in greater depth and are 
more critical than in the public 
settings of a full class critique.”  

(Davis 2017: 136) 

  

 

 

• Building different perspectives of 
design responsibilities and how that 
might engage design through 
communication. 
• Heller notes what the late Milton 
Glaser expressed, “The key is to ask 
questions, for the answers will result in 
responsible decisions. Without 
responsibility, talent is too easily 
wasted on waste” (Vienne and Heller, 
2003), as why designers must produce 
honest design that acknowledges the 
truth rather than manipulates intended 
audiences with false impressions.  

 

3.2 Holistic Approaches to Teaching  

Curriculum design requires an understanding of the needs and expectations of learning within a given 
cohort. This requires teaching activities that develop opportunities through empathy to produce 
dialogue, as the ‘“ability to empathise changes not only how we see and respond to people but also how 
they respond to and see us…” (Jiwa, 2017: 93). Empathy, in design, is a quality with which practitioners 
can access the needs, wants and values of users. In that same sense, educators should adopt holistic 
perspectives through empathy to identify the intellectual, emotional, social and creative potential of 
students. This directly influences the research topics and themes of student research, which consider 
the role of design in changing cultures of production and consumption through growing awareness of 
designing for social awareness and sustainable practice. 
 
Table 2. Selected Outcomes 

SELECTED OUTCOMES OF THE “MARKETS” RESEARCH TRACK 

Student Name Designed outcome: Synopsis of work 
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Janice Yap 

 
A3 poster 

A3 Poster:  
The study of Singaporean 

fashion consumers’ green 
awareness and purchasing 
behaviour - utilising the theory 
of planned behaviour to study 
the inconsistencies between 
the perception of sustainable 
fast fashion and purchasing 
behaviour.  

Aretha Cheong 

 

 
IG Page 

Social Media - Instagram 
Page: 
 
The Culture of Erroneous 
Identity: A study on consumer 
culture and its impact on the 
psychological development of 
self in Singaporean children 
aged 6-1.4 

 
 The Instagram page, 
“Kumonforfeelings” was 
created to raise awareness on 
authentic forms of emotional 
security. Primarily targeted 
towards parents to educate 
them on the dangers of 
consumerism in children, 
followed by raising the 
awareness of emotional 
stability and security, and how 
it can be carried out to best 
support their kids emotionally 
to reduce the risk of relying on 
consumer culture. 
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Joshua Yeo 

 
Editorial Design 

A3 Publication:  
A study of ‘greenwashing’ in 
Corporate Social Responsibility 
(CSR and how Food and 
Beverage brands can engage 
the Singaporean Cosmopolitan 
Millennial Consumer by 
addressing the ageing 
workforce through brand 
messaging. The publication 
features a study of the current 
forms of CSR in the different 
industries through a visual 
study to properly understand 
the trend of  
old forms of CSR as a trend. 

 

Design education trains future designers to develop cultural and social sensitivity and 

responsibility. The resulting outcomes of the 3-week immersive workshop demonstrate the 

key issues, research themes and design articulations are presented in Table 2. Each of the 3 

projects presented above demonstrates a clear application of the immersive workshop by 

questioning the current market practices, speculating towards design-led futures, and 

proposing feasible strategies by translating theory through research. The projects present 

evidence of students developing the ability to tackle large and complex systemic issues 

through design-led research and creative practice.  

4.  A Mapping of Future Research in Design Communication 

 

Effective education requires the cultivation of enthusiastic learning, which considers 

students experience by providing a diverse curriculum that supports methods of teaching 

and assessment to motivate learning (Robinson, 2016: 231). The key characteristics of a 
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design communicator comprise awareness and the ability to rethink societal changes and 

developments. Brock & Hundley (2016: 147) state that the learning process is dynamic and 

should value mistakes and setbacks to cultivate growth and development. As designers are 

positioned against complex and problematic situations, intuitive and reflective practices are 

instrumental to dealing with uncertainties (Schon, 1983). 

The piloting of the research tracks provided key insights into the types of topics and  

research areas that interest current students, indicating the trends for future research tracks 

and pillars to consider as sources of knowledge production. Markets, as a research area 

containing relationships between producers and consumers, frames all design activities as  

it considers the roles of culture and society in the creation of design outcomes. The key 

terms, insights, themes and concepts from the 3-week immersive workshop were compiled 

and reorganised to produce a mapping of future areas for student research in the field of 

Design Communication.  

 

Figure 1. Design Literacies through Flexible Curriculum Design 

The mapping of design literacies in Figure 1 outlines how the piloting of the immersive 

workshop, within the research stream of “Markets”, has led to the identification of 4 new 

literacies for students in the School of Design Communication. The 3 stages of the workshop 

were developed in direct response to the macro-level changes to the industries requiring 

specific design skills and activities were organised to expose students to experience through 
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media, development through critical processes, knowledge production through 

collaborations, and tangible outcomes through design practice. 

 

THE NEW DESIGN LITERACIES 

ACTIVITY MODE OF 
DELIVERY 

LITERACY/COMPETENCY 

ADAPTIVE MEDIA & 
INTERFACE 

Experience & 
integration of 
communication 
tools 

DIGITAL LITERACY as a key ability for designers to 
gather, organise and present information through 
various forms of technology 

REFLECTIVE PRACTICE Design 
development 
through thinking & 
writing 

CRITICAL LITERACY is necessary for designers to 
analyse and evaluate the sociocultural dimensions 
of design 

COLLABORATIVE 
STRUCTURES 

Group critiques & 
design evaluation 

SOCIAL LITERACY is the ability of designers to 
translate social interactions into processes of 
knowledge exchange 

DESIGN PRACTICE Translation of 
research into 
practical outcomes 

ECONOMIC LITERACY defines the role and function 
of designers and design activities to produce value  

Figure 3. Identification of Design Literacies  

As the systems of the world become increasingly complex, it is important for design 

education to identify clear competencies and skills for future designers to produce impact 

through the design practice. Digital literacy enables designers to navigate through rapid 

changes in technology, media channels and interfaces to generate new forms and methods 

of communication design. Critical literacy positions designers against the broader 

dimensions of social, cultural, political, ecological and economical changes in the external 

world, requiring designers to adopt critical perspectives that inform all future actions.  

Social literacy acknowledges the privileged position of designers to effect impactful change 

through collaboration, generating robust knowledge through the levels of social interaction 

and exchange. Economic literacy, within the context of “Markets”, challenges designers to 

measure, scale and evaluate how design outcomes and skills can produce new currency  

and value. 
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Table 3 presents how the workshop has produced a pedagogical framework that informs 

new literacies and future areas for design research within the programme. Through the 

introduction of an immersive workshop, students were exposed to new ways of thinking and 

learning to effectively produce design outcomes addressing the challenges and complexities 

of the macroenvironment. Equipping students with new design literacies prepares them with 

a more comprehensive knowledge base that can be transferred across different disciplines, 

contexts and applications.  

 
5.  Conclusion 

The piloting of a 3-week immersive workshop demonstrated that cultivating research as  

part of design education relies on flexible and adaptable approaches to develop an inclusive 

curriculum. Teaching activities need to present direct connections between key theories and 

design methodologies for effective student learning experiences. As design competencies 

continue to evolve and develop, design education needs to quickly adapt to the changing 

needs of the institutions, industries and markets governing design practice. This paper has 

demonstrated that developing design literacy, through practical applications, produces new 

transferrable skills that engage students in the forms of self-directed learning, active 

engagement, planning and critical awareness for utilising and transforming design  

towards new innovations.  

Design literacies change and evolve in relation to the shifting forces of the environment, 

requiring design education to develop agility and quickly respond through pedagogical 

interventions. The case-study discussed in this paper provides an example of how curricular 

activities and programme structures can integrate different approaches to foster more 

dynamic studio culture through learning. This enables the design curriculum to maintain 

relevance and resilience to inform future research areas and contribute to the knowledge 

base of design. 
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Abstract | The paper investigates the possibility to re-imagine fashion design in a sustainable 
direction and to conceive alternatives to the current unsustainable growth of which fashion 
has been a carrier in recent decades. The paper relies on the emerging design-theory-based 
concept of “futuring”, which concerns ecology, sustainability, and social innovation. It sets a 
methodological framework that develops eco-fashion beyond environmental sustainability, 
and slow fashion beyond the critique of the acceleration of fashion production and 
consumption. The proposed framework leads into the four directives of Do it Yourself; 
Future Artisans; Digital Manufacturing; and Industrial Experimentation and allows to 
encompass initiatives ranging from circular economies to participatory design models and 
open design. Future research on Italian case studies will test the validity of this framework. 
The research hypothesis is that there is an Italian design laboratory in fashion, able to 
prefigure new material cultures and shape the ways we live and interact.  

KEYWORDS | FASHION DESIGN, LABORATORY ITALY, FUTURING, ECOLOGY, 
SUSTAINABILITY 
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1. Introduction 

A merceria (haberdashery) in Siena has re-imagined its function and extended its work to co-

design accessories with its clients. People can choose patterns, fabrics, trimmings and have a 

personalised bag, basket, headscarf, t-shirt handmade in no time. A tailor learned his trade 

from the family business in Sicily. At one point, he decides to experiment with different ways 

of patternmaking, attends training at a makerspace, and starts using open-source software 

that allows him to create patterns using parametric designs. In Trentino Alto Adige, a group 

of young engineers has asked what to do with the leftovers from winemaking. The answer is 

a design process that recycles grape skins and stalks into a new textile. Meanwhile, in 

Piemonte, an almost 200 years old manufacturer produces high-quality yarns sold to 

designers for the luxury market. These four vignettes introduce this paper's theme: which 

are the main directions emerging in fashion and textile design in Italy in relation to 

sustainability? We present here the ideas that prompted our research, which is still at its 

initial stages. 

It is believed that fashion does not have moral obligations toward the future. However, the 

seduction of bio textiles, the zero waste lifecycle and the use of new technologies in the 

garment industry are just some examples of the forward-looking agenda of 21st-century 

fashion. Nowadays, the association between fashion and a sustainable future is acquiring 

more relevance and communicative strength. In 2019, the French fashion designer Marine 

Serre defined her designs as "Future wear", combining techno-sportswear styles and 

environmental concerns in an "Eco futuristic" line made of end-of-cycle products. In 2015 

the United Nations established seventeen Sustainable Development Goals (SDGs) under the 

title of Transforming our world: the 2030 Agenda for Sustainable Development. The SDGs' 

169 targets address a wide range of issues related to sustainability and economic security. 

Following this agenda, the international non-profit association Forum for the Future and the 

Centre for Sustainable Fashion (London College of Fashion) have published Fashion Futures 

2030, a global scenario for sustainable fashion conceived to help industries and people "to 

think differently about the future for fashion" (William et al., n.d.).  

Students and climate activists organised the campaign Friday for Future which became a 

global movement in 2019. The slogan "no future" has been adopted by the global 

environmental movement Extinction Rebellion to warn about the un-sustainability of the 

present ways of living. Through the campaign #BoycottFashion, the movement has asked 

supporters not to buy new clothes for a year and repair and up-cycle, share and swap, 

rescue and repurpose clothes, and establish a new ecologically friendly relationship with 

them. In the context of a growing demand for a better future and increasing anxiety for the 

future generations, fashion should play a crucial role in encouraging a critical change, 

stimulating radical visions and pervasive action, from large-scale industrial systems to 

individual experiences. Finally, in the field of fashion studies, the discussions about the end 

of fashion as a broken system have inevitably raised a parallel debate on its future, involving 

the redefinition of fashion itself (Steele 2019). 
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In opposition to the dystopian visions of unsustainable growth of which fast fashion has 

been a carrier in recent decades (Payne, 2019), this paper outlines possible research 

directions. It presents a methodological framework articulated along two axes: 1) short-long 

supply chain and 2) handmade and techno-oriented. These two axes create four areas: Do It 

Yourself, Future Artisans (Futuro artigiano), Digital Manufacturing, and Industrial 

Experimentation. 

 

 

Figure 1. Fashion futuring methodological framework.  

 

Future research on Italian case studies will test the validity of this framework. The research 

hypothesis is that an Italian design laboratory in fashion can prefigure new material cultures. 

In the next two sections, we provide the context of this design laboratory's experimental and 

prefigurative character, outlining the main points in two intersecting debates: one on 

fashion futuring and the other on "laboratory Italy" (Hardt, 1996). 

2. Fashion Futuring and Sustainability Debate 

The concept of design futuring stems from the work of design theorist Tony Fry, who has 

argued for the need for new directions (redirecting) in design to respond to a world that has 

become unsustainable. Re-directive practices facilitate knowledge exchange; politically 

contest the unsustainable status quo; promote the transformation of knowledge into action; 

and shape communities of change working towards a common goal. Importantly, as Fry 

emphasized, re-directive practices break away from established ways of thinking, working 
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and making, and producing new designed objects and new design cultures, practices, and 

designers (Fry 2009, 2014).  

"Futuring" is becoming an essential concept in fashion, thanks to the sustainability scholar 

(Alice Payne, 2019). Payne understands futuring as a dynamic process able to negotiate 

between two opposing interpretations of sustainability. The first interpretation sees futuring 

an optimistic and gradual technological evolution towards a cleaner industry. The second 

endorses a more prudent approach to freeing fashion from the imperative of unsustainable 

growth of capitalism.  

The concept of fashion futuring allows overcoming the exclusivity of some of the proposed 

sustainable solutions to fashion. These positions include, for instance, "eco-fashion" beyond 

environmental sustainability (Scaturro, 2008; Brown, 2010); "slow fashion" as a critique of 

the acceleration of fashion production and consumption (Fletcher 2007, 2010; Clark 2008); 

and the ancient Greek philosophical concept of "beautiful and good" (Frisa & Ricchetti 2011), 

which combines ethics and aesthetics. These approaches reaffirm fashion as an elitist 

concept that exclusively entails the linkage between slow and expensive, innovation and 

luxury. On the contrary, fashion futuring is a new approach to the debate on sustainable 

fashion that emphasises initiatives ranging from the creation of circular economies (Smith, 

Baille & McHattie 2017) to participatory design models (Hirscher, Fuad-Luke 2013) and open 

design (Romano 2015). All these initiatives have in common the quest for a more holistic 

approach to fashion design, manufacture, and consumption. For instance, it entails DIY 

practices and innovation supported by the free circulation of ideas and skills. 

3. Fashion Futuring the "Laboratory Italy" 

Italy represents an interesting case study because big brands, emerging designers and a 

plurality of artisans coexist in its territory. Each has its narrative, stressing respectively, 

marketing, creativity, and manual work's intellectual character (d'Ovidio, 2015). Together, 

these dimensions show how fashion in Italy is a multifaceted and a complex phenomenon, 

defined by positive tensions between traditional techniques and new technologies.  

This research project is part of a network of studies investigating fashion in an 

interdisciplinary key and its complex relationships with capitalism’s history. The project 

moves from the idea of "Laboratory Italy" as theorised by Michael Hardt as a political 

experimentation model in which theory and practice go hand in hand. In Hardt's words:  

"The relationship between theory and practice remains an open problematic, a kind of 

laboratory for testing the effects of new ideas, strategies, and organisations. Revolution can 

be nothing other than this continually open process of experimentation." (Hardt, 1996, p.2)  

In recent years, "Laboratory Italy" has gained new momentum and new meaning. A new 

momentum, because it has been seen as a paradigmatic concept to rethink Made in Italy as 

a “cultural counter-hegemony in an international market dominated by the United States” 

3451   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE



Fashion Futuring. Rethinking sustainable fashion design. 

 
(Balicco, 2018, p. 39). A new meaning, because it has been expanded from political 

philosophy to the rich cultural pluralism of Italian design, and tested in the fields of fashion, 

architecture, and visual and performative arts (Bolgherini, et al., 2018).  

The research thus adopts an approach that combines the two theoretical debates around 

"Futuring fashion" and "Laboratory Italy", to identify, map and analyse emerging re-directive 

and experimental practices in the field of design, production and communication of fashion 

in Italy. A result is a theoretical tool for investigating new areas of contact between creative 

practices in the field of fashion and forms of activism (Vanni, 2020).  

We identified futuring practices and Italian laboratory in fashion in the intersections of the 

following four directives: Do it Yourself; future artisans, digital manufacturing, and 

industrial experimentation. 

4. Fashion futuring: a methodological framework 

This section expands the methodological framework we outlined in our introduction. This 

framework is a mapping instrument built in two dimensions: the practice and knowledge 

axis, that moves from the handmade to the techno-oriented, and the production and 

distribution axis, that moves from short to long supply chain. These two directions intersect 

to form four quadrants, and each of these quadrants includes design practices, theory, and 

artefacts. This framework is a methodological tool to think through emerging design 

practices that we will map in the next stage of our research. As it often happens when 

methodological frameworks are tested in fieldwork, the framework itself may change.  

4.1 Do It Yourself (short supply chain + handmade) 

The 2000s has seen the revival of self-production practices in clothing, from knitwear circles 

to cutting and sewing courses. These practices point to the desire to escape classic 

production and consumption mechanisms and re-evaluate individual creative abilities. 

Feminist perspectives recovered knitting, crochet, embroidery, and other domestic crafts as 

examples of creativity and unpaid female labour (Greer, 2013; Hackney, 2013: Rosner, 

1018). More recently these crafts have expanded through the use of web 2.0 (Gauntlett, 

2011), for examples with websites dedicated to particular techniques, with platforms that 

enable short supply chains (Etsy) and with visual social media (Pinterest and Instagram).  

Handmade, craft and DIY are labels that often recover creative, minorities practices, 

following feminist studies on the politics of making activities and the historical omissions of 

women's crafts (Parker & Pollock, 1981; Greer, 2013; Hackney, 2013). As signs of personal 

creativity, these DIY practices mobilise an imaginary of individuality, economic resilience, 

reinvention of traditions, a more democratic fashion and forms of "quiet activism" (Hackney, 

2013). DIY also appeals to an appetite for new frugality (von Busch, 2014). Finally, making or 

buying from makers are also acts of micro resistance and material disobedience to the many 
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ethical and environmental issues surrounding fast fashion. Artisanal and handmade products 

appeal to a quest for authenticity, uniqueness and added value against the ubiquity of fast 

and high street fashion (Micelli, 2011). With regard to Italy, a case in point taken into 

consideration during the initial stage of the research is Talking Hands, a permanent 

workshop of fashion design and social innovation established in Treviso in 2016. It involves 

migrant workers from developing countries and adopts manual activity as a form of 

narration of their lives and dreams (Franzo, 2020). 

4.2 Future artisans (long supply chain + handmade) 

Futuro artigiano is the title of the book (2011) by Stefano Micelli dedicated to hand made 

artisan cultures and practices, which the author places at the centre of the concept of Made 

in Italy. Micelli maintains that it is precisely the skills of "knowing how to make artisans" 

(Sennett 2008), both in small and large companies, that make Italian manufacturing 

attractive at a global level. Handmade becomes a meeting point between local and global. 

An example is how small fashion independent brands as Ijo' Design, funded in 2001 by 

Annalisa Surace, have revived the Apulian traditional weaving on olive wood looms. It has 

gained an international profile and has been selling its designs through The Lobby, an 

experimental concept retail born in 2018 in Stockholm to offer short contracts to niche 

brands, providing them with small in-store spaces for the presentation of their collections to 

the public and the buyers. Another enlightening example is the Italian textile company 

Bonotto, which has contributed to promote the “slow factory” model against industrial 

standardisation and low-cost mass production. As the company website explains, in the 

Bonotto firm, industrial production processes "are entrusted to mechanical machines with 

no automation rather than to electronic machines. Old, discarded, and neglected looms, 

precisely because they are 'slow'" (Bonotto 2020).  

4.3 Digital manufacturing (short supply chain + techno-oriented) 

The advent of a new culture of making (maker culture) coincides with the desire to re-

imagine production and consumption in the direction of sustainable futures, and the 

capacity to blur distinctions between producer and consumer. The spread of digital 

technologies such as laser cutters associated with open source software has generated new 

ways of thinking fashion design and new design processes. In the field of fashion, digital 

manufacturing is not limited to the production of new objects. Instead, digital manufacturing 

includes the reinvention of a 0 km fashion chain and the creation of new designers capable 

of integrating artisan know-how with digital knowledge. It also includes the invention of new 

technology or the hacking of existing tools. For example, the Milanese makerspace We Make 

runs Digital Fashion training programs that use open source technologies and remixes 

specific fashion design with digital technology knowledge and practices. For instance, 

pattern making draws both on 'traditional' fashion design methods and the possibilities of 

parametric patternmaking software (Seamly2) that enables the designer to change specific 

parameters to alter sizes without producing new patterns for each different size. Similarly, 
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1980s knitting machines have been updated with a shield and an Arduino microcontroller, 

used in combination with open-source graphic software to produce innovative patterns 

(Vanni, 2020). Files with patterns, designs and hacks can be circulated online and made 

locally (in maker spaces, or other spaces equipped with technologies), and artefacts can be 

sold through online platforms, such as Etsy. In 2020, the digital manufacturing has shown its 

potential to transform the fashion industry, overcoming some of the limitations imposed by 

the anti-Covid-19 measures. To date, the research has explored the four Italian cases of 

Inversion; Sense – Immaterial Reality; IL3X and Barbara Bologna (Vaccari, Franzo & Tonucci, 

2020).  

4.4 Industrial experimentation (long supply chain + techno-oriented) 

Sustainability has acquired central importance at an environmental, socio-cultural and 

economic level. The logic of 'Reduce, Reuse, and Recycle’ informs a rich pool of experiments. 

This is the case of the invention of new fabrics made of living materials such as mushrooms 

(Mycotex by Neffa), or waste milk (QMilk), algae (Algae Apparel), and agricultural residues 

(Crop à Porter). The latter is mainly developed in Italy, where the local agri-food production 

has plenty of raw materials to experiment with and to sustain a circular economy based on 

waste transformation. Orange Fiber is a Sicilian company that turns citrus peels into textiles. 

The apple skin leather Frumat and the wine waste leather Vegea are manufactured by other 

two Italian companies specialised in vegan and eco-friendly materials. The initial phase of 

our research has highlighted how these sustainable and innovative examples (Franzo, 

Vaccari, Vanni & forthcoming) can contribute to radically transform the textile and leather 

industries, which in the 20th century have been the cornerstones of the Made in Italy.  

5. Discussion 

Fashion futuring theoretical framework intends to highlight new areas of contact between 

fashion design and forms of activism; traditional craft skills and technological innovation 

culture; and small scale high-quality productions and digital manufacturing. Also, it aims to 

contribute to rethinking the cultural, environmental and socio-economic implications of the 

role of the fashion designer, from their working conditions to their weltanschauung (Vaccari, 

2012). Building on "Laboratory Italy", this research intends to overcome the traditional 

interpretation of Italian fashion inherited by the late 20th century and built upon the 

opposition between the mass politicisation of Italian culture in the 1960s and 1970s and the 

hedonism of the 1980s and the following decades, epitomised by fashion. The research 

highlights the role that Italian fashion could play in the 21st century when fashion and 

fashion design can contribute to generating forms of resistance and resilience to global 

climate change.  

The research combines fashion studies, design theory, historical research, field research, and 

qualitative analysis on the methodological level. On a territorial and national scale, this 
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research relates to independent fashion designers, start-ups, small and medium enterprises, 

sustainability departments of luxury groups, independent fairs dedicated to craft and 

sustainable fashion such as Venice Fashion Week, international associations such as Fashion 

Revolution and the Fab-Lab network. 

This research has the main theoretical objective of conceptualising an Italian theory of 

fashion and study the new material cultures generated by fashion futuring. The research also 

aims to support sustainable futures, helping to face the current climate and environmental 

emergency through disseminating and enhancing practices aimed at redirecting fashion 

design as a product and re-imagining it both at an individual level and as a collaborative 

practice. 

Conclusion 

Fashion for the future is an emerging theme, able to catch the interest of global brands, 

small-medium scale firms, and independent designers. The fashion futuring research project 

is part of a network of studies that investigates fashion in an interdisciplinary key and in its 

complex relationships with the history of capitalism on the one hand, and, on the other 

hand, the literature on sustainability. This preliminary study has identified "futuring" 

practices in fashion design in the intersections of four directives: Do it Yourself; Future 

artisans; Digital manufacturing; and Industrial experimentation. This framework could help 

to enhance the understanding of fashion sustainability, by offering a tool for mapping it and 

putting in relation the broad spectrum of experiments found in Italy today.  
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Abstract | A groundswell of designers, small-scale entrepreneurs and consumers are 
redefining waste - seeing it as a resource and imprinting new marks on our lived cultures by 
turning to circular supply systems. This paper investigates regenerated materials made from 
textile waste for use as ‘new’ products in the built environment. The study finds that while 
innovations from waste-based products are growing rapidly, their adoption seems obstructed 
behind walls of limited communication and economic risk aversion. The promising news is that 
some small and micro factories are taking on the challenge of commercialising new 
innovations - and succeeding. Designers are building value through the adoption of 
regenerated products within the larger creative economy. However, even this apparently 
more sustainable route has its pitfalls. Through an exploratory approach, this study illuminates 
some of the steps still required for systems change towards full circularity in the production 
and adoption of textile waste as a resource for the built environment. 

KEYWORDS | TEXTILE WASTE, CIRCULAR ECONOMY, RECYCLED BUILDING PRODUCTS, 
MICRO-FACTORIES, DIFFUSION OF INNOVATIONS 
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1. Introduction  

Consumers were shocked to hear that common practice among fashion brands is to regularly 

incinerate deadstock (unsold garments) (Lieber, 2018). Burning is one of several textile 

waste management strategies implemented in the absence of viable recycling schemes 

(Malinauskaite et al., 2017). Yet the application of effective recycling schemes has become 

an imperative as global textile waste is a significant social, economic and environmental 

issue amounting to around 100 million tonnes of garments disposed of per year (Redress, 

2017). Approximately 25% of textile waste is recycled in the second-hand clothing market 

but as little as 1% is currently regenerated into new materials (Morlet et al., 2017). This 

leaves around 75% degenerating in landfill or releasing toxic chemicals via incineration 

(Wang, 2006). Little of the 1% of recovered materials are respun into yarn for garments, 

instead they are processed into nonwovens  (Tonevitskaya, 2019), destined for markets 

other than the textile industry.  These fibres are channelled into the automotive, aerospace 

and marine fit-out industries, cleaning, paper, bedding, defence, roadworks and building 

materials. Still an escalation in the recovery and recycling of materials is essential to 

circumvent needless land fill and reduce the strain on finite natural resources, in order to 

ultimately balance environmental and social impacts (Amaral et al., 2018). 

Calls to shift from a linear supply chain to a closed loop model are echoing through the 

design industries in increasing intensity (Gwilt, 2012; Kortmann & Piller, 2016). The circular 

economy model means virgin resources are processed into materials for products that can 

be recycled and regenerated (ideally) indefinitely (WornAgain, 2020). In this model, products 

are designed in such a way that they last longer in the first place. For example, by designing 

for disassembly, garments can be recycled at the end of each use phase (Goldsworthy, 

2014). This represents the ‘high value’ end of the waste spectrum. Other examples of 

valuable recycling include polyester reprocessing for yarns to make runners 

(NilkeInnovation, 2020), cotton reduced with enzymes, re-spun and blended with virgin 

fibres for strength to make new fabrics (Soper, 2019), and pre-production cotton off-cuts 

reprocessed for wadding.  However, at some point, the fibres become too unstable or 

contaminated for use in textile products and move to a ‘lower value’ middle phase. It is at 

this point that fibres can be used as composites for building materials such as bricks (Binici, 

Gemci, Aksogan, & Kaplan, 2010; Rubino, Liuzzi, Martellotta, & Stefanizzi, 2018), concrete 

slabs, screeds and renders (Topsfield, 2018; TPM, 2019), surface coverings, sheeting, and 

insulation. The final phase is incineration – where some claim that this is still a recycling of 

the carbon energy, for example for industrial heating (Malinauskaite et al., 2017).  

Building materials consume 50% of the world’s virgin resources (Baker-Brown, 2019). 

However, the majority of the unrenewable reserves destined for the construction industry 

could be spared if more recycled materials were used. Yet the use of building materials 

made from recycled materials, let alone textile waste has found limited acceptance (Munn & 

Soebarto, 2004). Although various regenerated textile waste building materials have been 

developed and tested for almost two decades (Binici et al., 2010; Rubino et al., 2018), it 
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appears that designers are unaware of all the innovative products available to them. 

Furthermore, the benefits of the products are not widely marketed; they are perceived as 

more expensive and/or clients are not willing to pay the price; they are considered less 

desirable; they are difficult to obtain because innovations are emerging at an accelerated 

pace and not converting adequately to viable commercial outputs; they are not 

manufactured to scale; they are not accessible world-wide and they are subject to local 

codes and restrictions which inhibit their use (Hawley, 2006; Munn & Soebarto, 2004).Yet if 

75% of the textile waste remaining from other forms of recycling were channelled into 

reprocessed materials for the built environment alone, close to 100% of textile waste 

discarded into landfill could be avoided, while substantially reducing the drain on natural 

resources. In this way, “the building sector has the largest potential for delivering long-term, 

significant and cost-effective greenhouse gas emissions”(UNEP, 2009, p. 9). This study argues 

that a stronger drive for the dissemination and adoption of innovations in textile recycling 

for building materials is called for.  

Enthusiastic media accounts have masked the challenges of diffusion and adoption of 

innovative building materials with the assumption that innovations are easily accessible once 

developed and presented (Rogers 1997, 2002). Certainly, the model for commercialising new 

products through intermediary bodies such as trade fairs, wholesalers and agencies already 

has a lengthy history. Furthermore, the speed and complexity of new innovations is breaking 

down the ties between intermediaries – that is, cutting out the ‘middleman’ through 

disintermediation, allowing direct innovation-to-consumer pathways to emerge. In some 

cases, disintermediation has led to more agile markets and quicker adoption of innovations 

as well as new value creation. For example, disrupted business models based on resource 

sharing and crowd sourcing services such as Rent the Runway, Fiverr and Kickstarter have 

become popular, but models based on product (re-)manufacture have been less successful 

as they require ‘scale’.  That is, they are not feasible until products have been tested for 

various parameters, checked for ethical compliance, cleared and covered by copyright, 

investigated for political impact, certified, delivered in large quantities, marketed and 

commercialised economically.  This represents significant investment into the costly 

demands of time, expertise and risk (Peter Oluwole Akadiri, 2015). Nonetheless, 

entrepreneurial teams as well as scientific organisations are taking on the challenge of 

creating new materials from waste in small quantities and succeeding in bringing them to 

market.  The question is, what are the conditions that lead to small-scale success, and can 

these conditions or this methodology be reproduced so that many more inventions are 

commercialised, utilised and ultimately do good, whether at a small or large scale? In linking 

to the specific case of textile waste for regenerated building material the contribution of this 

paper lies in probing the interdisciplinary discourse between scientists, engineers, fashion 

industry participants, building industry stakeholders, distributors and alternative business 

model start-ups in these sectors. 

This study finds that cross disciplinary barriers are an inhibiting factor to the viable 

development, dissemination and adoption of new products. As a result, new groups of 
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stakeholders have emerged within the circular economy including eco-consultancies, cross-

disciplinary teams and technology driven start-ups. Unsurprisingly new tensions between 

stakeholders have also arisen and currently remain unresolved, thus also halting innovations 

transfer. Contrastingly, the lines are gradually blurring between industry specialists such as 

innovators, start-ups, designers, entrepreneurs, collaborators, promoters and users. This 

investigation does not propose to untangle the different roles of stakeholders. On the 

contrary, it proposes to discover how the flow of interactions is redirected in the process of 

adoption. Potentially the new value creation emerging from these interactions will drive 

major changes in sustainable design culture for the creative economy of the future.  

  

2. Methodology 

In order to understand the flow of ideas and the diffusion of innovations within the 

complexities of specifically identified sectors of the circular economy, this study uses an 

exploratory approach to investigate the adoption of innovative, textile waste-based building 

materials. Importantly it foregrounds the role of the built environment designer, detailing 

the opportunities and challenges that may arise during the sourcing and specification stage 

of design.  For the purposes of this study, built environment designers are defined as 

architects, interior designers, landscape designers, industrial designers, product developers 

and other stakeholders involved in the design process of building construction. The study 

tables 20 stakeholder firms presenting innovations across textile waste, materials 

engineering, micro factories (Desai, 2020), social enterprise start-ups, research facilities, 

design organisations, educational institutions, materials marketing, consultancy firms and 

media commentators, found through text-based searching strategies (Sikarskie, 2019). A 

world view is taken for this initial study as these innovations are rarely found in local regions, 

and at the time of writing, only a handful of applications appear to exist globally. Web 

research was undertaken because this simulates the most likely initial steps that a designer 

would undertake in sourcing and specifying new products. That is not to say that designers 

do not rely on other means for sourcing products, and these are acknowledged as they arise.  

Information on the scale of the innovations companies is noted if available to provide data 

for future research. This may become a discriminatory factor informing investigations on 

more localised organisations in the future. The information also identifies the limitations of 

innovations currently available within this sector, again providing data for future research.  

Importantly my role as fashion designer is also a methodological factor in this investigation.  

As such I have specialist knowledge on various facets of the fashion industry including textile 

supply chains and design specification and manufacturing processes but little understanding 

of materials disposal, materials regeneration or details of the building design and 

construction processes – beyond the similarities I can guess at through my own work as 

fashion designer. Once again, this simulates the positions many designers find themselves in.  
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That is, willing to participate in the circular economy, but at a loss as to how to proceed and 

communicate across disciplines.  But this is precisely the point.  As a fashion designer I am 

interested in the proper disposal of pre and postproduction waste, as well as post use waste 

and potential associations across industries. I am therefore intentionally investigating an 

area outside of my discipline to demonstrate an instance of ‘cross-disciplinary’ 

communication and investigation, analysing the conditions and processes to uncover 

challenges and solutions that may occur. 

 

3. Innovations in textile waste for building materials 

Sustainability encompasses many facets including the use of environmentally friendly 

materials as well as the adoption of the circular economy, that is, one in which materials 

loop back into the production system. Providing a systems model for change, the circular 

economy serves to arrest the dependence on finite resources and assists the reduction of 

environmental damage. Within this system, waste, once seen as an unwanted substance, is 

increasingly viewed as a recurring resource (O’Sullivan, Card, & Fisher, 2019). There are 

several mainstays in the closed loop system including upcycling, repurposing, reselling and 

so on. These procedures have been researched and developed over the last decades with 

materials capture and recycling emerging with promising innovations (Boiten, Li-Chou Han, 

& Tyler, 2017).  

Textiles for recycling are retrieved from two primary high value sources. Pre-consumer 

textile waste is derived from offcuts and residue of yarn and fabric manufacture, as well as 

the post-industrial scrap textiles from garment manufacture and other industries. The 

second source is post-consumer waste, which includes used garments, end of life upholstery 

and soft furnishings (e.g. curtains, carpets) and expended domestic and commercial 

manchester. A reason why only around 1% of used fibres are regenerated for use in the 

garment industry lies in the several complexities in textile waste reprocessing. Many first-

phase textiles are made from blended fibres, for example cotton (natural) fibres are often 

combined in one garment or textile product with polyester (synthetic) filaments. This is a 

significant deterrent as blended fibres first need to be separated if they are to be 

regenerating into new yarns. Furthermore, although encouraging innovations in the fibre 

separation field are underway (Navone et al., 2020), when biodegradable fibres (such as 

cotton, other cellulose-based fibres, or wool) are mixed with non-biodegradable fibres (such 

as polyester, acrylic, nylon, or elastane), the resulting yarn is no longer biodegradable 

(Morlet et al., 2017). Difficulties with removing dyes, additives, processing agents, bio 

hazards and other contaminants from textile materials often requires further processing 

steps and additional chemicals to attain satisfactory material parameters (WornAgain, 2020). 

Recycled fibres are subject to yellowing, degradation, and loss of mechanical properties such 

as strength and flexibility. Regenerated fibres are often blended with virgin fibres to ensure 
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the quality required, but the maximum recycled content in the final products is limited 

(Goldsworthy, 2014). Therefore, the majority of mixed content textile waste is channelled 

away from the fashion industry to the middle value sector of the waste spectrum, for use in 

other industries. Fibre not suitable for re-weaving can be reprocessed for non-woven 

products such as wadding or felts. Once cleaned and spun, fibres can be compressed for use 

in mattress production for example. Textiles which are sent to the flocking industry are used 

to produce filling material for furniture padding, panel linings, loudspeaker cones, surface 

casings and car insulation. Other products regenerated from textile recycling include 

industrial rags, polishing and cleaning cloths.  Polyester chips regenerated from clean 

garment waste (as distinct from soiled food wrappings for example) are emerging as a high 

demand resource. They can be liquefied and used to create new fibres for use in 

regenerated polyester fabrics, fibre for insulation products and fibreboard. Regenerated 

polyester can also be used for geofabrics, for instance as excavation reinforcement netting 

(Broda et al., 2019) or injection moulding for playground equipment, park benches, shipping 

pallets and so on. Ironically climate change has increased the demand for protective, textile-

based shade coverings for agriculture. Cellulose (from fabrics such as rayon, viscose, Tencel, 

bamboo etc) also has a range of uses in its regenerated form. It can be converted back to 

viscose through wet spinning and can be used in the adhesives and the resin industry (AFC, 

2019). 

Some of the innovations developed for building products include light weight wall panels 

from cellulose (cotton), wall and ceiling panel insulation from denim and textile reinforced 

concrete from mixed fibres. Some of the materials even have distinct advantages over the 

traditional materials – but this usually comes with a higher cost (Reis, 2009).  However, 

regenerated materials also have disadvantages over virgin materials such as the need for 

collection, separation, sanitising, anti-fungal and other treatments. Others still are less 

performative than traditional materials, for example the cellulose fibre in denim insulation is 

water absorbent and therefore requires better encasing than glass fibre (Fischer, 2015). To 

be clear, textile waste is not the only source of feedstock for recycled built environment 

materials. For example, innovations with biomass (such as agricultural cellulose refuse) and 

used building materials also form part of the circular economy picture in the construction 

industries (Asdrubali, D'Alessandro, & Schiavoni, 2015). Below is a table of innovations 

currently available specifically using textile waste in products engineered for use in the built 

environment: 
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Table 1. Heim, H. 2020. Innovative building materials and properties - generated from textile 
waste. 

 

Application Material/ 

Product name 

Notes 

 COMERCIAL PRODUCT 

Wall and 
Ceiling 
insulation 

 

‘Ultratouch’ 

 

The denim and cotton fabric is shredded and treated with 
boric acid to make it flame retardant, and insect, pest, and 
mildew resistant; no formaldehyde is used; it is twice as 
expensive as fibreglass; UltraTouch contains no chemical 
irritants and requires no warning labels. UltraTouch™ Denim 
Insulation contains 80% post-consumer recycled natural 
fibres. 

https://www.bondedlogic.com/ultratouch-denim-insulation/ 

 

Hempcrete ‘Hempcrete’ Hempcrete is a generic term for a mix of lime, hemp & water; 
Unlike concrete or masonry, hempcrete does not crack 
severely under movement. Hence its suitability to be used in 
earthquake areas. It is also about the seventh of the weight 
of concrete. Hempcrete consists of hemp shiv, a short length 
hemp stalk by-product, and lime-based binder. Hempcrete's 
'INSULIME' is a proprietary binder to form HLC (Hemp Lime 
Composite) or Hempcrete (a mixture of an approved lime-
based binder and 'INSULCORE'  

https://hempcrete.com.au/ 

 

Floor 
coverings 

‘Vilsco’ Floor 
coverings 

Vilsco wax fabric printers  

Using textile misprints, Simone Post’s products were first 
presented to audiences during the Dutch Design Week 2015 
and will now be developed together with Label/Breed to 
produce them industrially and on a bigger scale. 

https://materialdistrict.com/article/vlisco-the-beauty-of-
leftover-materials/ 

 

Coatings; 

Acoustic wall 
coverings 

‘Denimtex’ Discarded clothes and jeans fibres are bonded with a bio-
based glue. Decorative effects are created by blending 
multicoloured fibres. The mixture is directly applied to the 
wall. https://www.denimtex.nl/ 
https://materialdistrict.com/material/recycled-jeans-and-
textile-on-the-wall/ 

 

  FUNDED RESEARCH 

Insulating 
panels 

‘INPAT’ The INPAT project has developed insulating panels for the 
construction industry. The panels made only from textile 
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waste perform better than products currently on the market, 
both in terms of noise insulation and stability. In addition, 
they offer good thermal properties and are easy to install. 
The production process uses high temperatures and pressure 
to produce a substance like felt which can then be coated to 
form panels. 
http://inpat.aitex.net/overview 
 

Wall 
coverings 

 UNSW’s Centre for Sustainable Materials Research and 
Technology (SMaRT) has created various building products, 
panels and tiles from textile waste in their ‘Micro-Factory’. 

https://newsroom.unsw.edu.au/news/science-tech/turning-
old-clothes-high-end-building-materials 

 

Panels  Researchers at the School of Architecture at Universidad 
Politécnica de Madrid (UPM) have developed a lightweight 
panel made from waste textile fibres. Lighter in weight and 
providing better acoustic and thermal performance, the used 
fibres do not require any special treatment before use. The 
researchers chose to use a binder made from natural 
hydraulic lime to make the panels. See Material District:  
https://materialdistrict.com/article/lightweight-wall-panels-
waste-textile-fibres/ 

 

  MEDIA REPORT 

Plastic road 
surfaces 

‘Plastiphalt’ Contains plastic bags, glass bottles and toner from used 
printer cartridges mixed with asphalt. Also used for 
playgrounds, carpark curbs, speed humps, park tables and 
benches. 
https://www.smh.com.au/environment/sustainability/plastic-
and-glass-road-that-could-help-solve-australia-s-waste-crisis-
20180802-p4zv10.html 

 

  RESEARCH LABORATORY 

Bricks  Binici et al. (2010) have created clay bricks mixed with cotton 
and textile ash to create a lighter weight product (Binici et al., 
2010). 

 
Agrawal et al. (2013) used four different combinations of 
polyester, viscose and cotton, in clay bricks showing a higher 
than average compression value (Agrawal, Watile, Mohata, & 
Makwana, 2013). 

 

Gypsum 
board 

 Melo et al. studied the thermal performances of a gypsum 
board made with an ethylene-vinyl acetate material derived 
from the cuttings of expended sheets in the shoe industry. 
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The results showed that the material had improved thermal 
insulation qualities compared to conventional materials 
(Melo, da Silva, Coutinho, Sousa, & Perazzo, 2012). 

 

Sheeting  Binici et al (2010) found the thermal performance of 
chipboard improved when lightweight composite materials in 
which a mixture of fly ash, cotton waste and barite was 
applied between two chipboards (Binici et al., 2010).  

Polymer 
concrete 

 Pichardo, P. P., G. Martínez-Barrera, M. Martínez-López, F. 
Ureña-Núñez and L. I. Ávila-Córdoba (2017). Waste and 
Recycled Textiles as Reinforcements of Building Materials. 
Natural and Artificial Fiber-Reinforced Composites as 
Renewable Sources, IntechOpen London: 89-104. 

 

Plaster screed  Barbero-Barrera et al. (2016) developed mortar by mixing 
textile waste and lime paste with different lime-water ratios. 
The authors found textile fibers increase the mechanical 
properties of plaster mortars (del Mar Barbero-Barrera, 
Pombo, & de los Angeles Navacerrada, 2016). 

 

Mortar  Kalkan et al. (2016) experimented with denim powder fibers 
as a new type of mortar reinforcement. The team tested 
several perlite and pumice mixtures with different denim 
waste content. The result showed improved mechanical 
properties and flexibility (Kalkan & Gündüz, 2016). 

 

4. Designing with sustainable materials  

One of the most problematic barriers to the use of recycled building products by architects 

according to Munn and Soebarto (2004) is a lack of knowledge and understanding of 

recycled materials, and their value and application in the building design process. This 

implies that more education, trans-disciplinary communication, active promotion and 

coordination is needed (Peter O Akadiri & Olomolaiye, 2012). First, accurate information and 

guidelines developed between textile mills, recyclers, materials engineers, building designers 

and suppliers are needed to create alignment on the best use of fibres for new textile and 

clothing production that include options for recycling downstream. For example, Fashion 

Positive’s PLUS programme is asking brands, designers, and suppliers to work together on 

circular fashion outcomes (Morlet et al., 2017).   Second, further recommendations are 

needed once the textile product is used. For example, consultancies such as Circle Economy, 

along with collectors, sorters, and recycling experts, is running the Fibersort project, which is 

resulting in data on the volumes of clothing collected in Europe and their different material 

blends (CircleEconomy, 2019). The Trash-2-Cash research programme is developing 
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processes for indefinite chemical recycling of textiles. The project involves designers and 

material scientists at an early stage to ensure the most effective use of the materials 

recycled (Tubito et al., 2019). Blocktexx is a dedicated textiles waste collector and separator 

regenerating textile waste feedstock (Powell, 2019). 

Another obstacle to using regenerated materials arises from the regulators and standards 

organisations which are notoriously slow at adopting change.  This is understandable as the 

products created from polymer-based materials (PBMs) such as polyester, elastane and latex 

may continue to leach chemicals into the environment particularly if subject to weathering 

processes (Lambert, Sinclair, & Boxall, 2014). Therefore, steps to capture and avoid chemical 

and micro particle escape must be part of the project design consideration when using 

recycled materials. A more agile/interim approach that partially addresses the slow 

approvals challenge is seen in the growth of certification organisations. The Global Recycled 

Standard (GRS), managed by Textile Exchange, is increasing confidence in recycled materials, 

by certifying the integrity of products as having been recycled according to International 

Standards Organisation (ISO) norms (Morlet et al., 2017). Although this does not constitute 

automatic acceptance by building regulators, it may shorten the time taken by officials to 

adopt transformation, while increasing confidence and demand from end users.  

Standards organisations are not alone in their sluggish uptake of systems transformation. 

Although the fashion sector is known for its rapid pursuit of trends, it is paradoxically slow in 

adopting new innovations. According to Vezzoli and Manzini (2008) product or industrial 

design is a discipline far ahead of fashion design and manufacturing where sustainability and 

social innovation are concerned. Designing for sustainability in the product design field has 

“progressively expanded from a technical and product-centric focus towards large scale 

system level changes in which sustainability is understood as a socio-technical challenge” 

according to Ceschin and Gaziulusoy (2016, p. 118). Seeing textile waste conversion as a 

systems issue may facilitate its uptake in the future. A systems issue can be addressed 

through education along with new business models. 

5. Start-ups, micro-factories and dissemination 

 
The inventions developed in research programs and/or by entrepreneurial individuals and 

organisations often find their way to the start-up world. Start-ups are business model 

propositions usually built around addressing a problem through the implementation of a 

new innovation. Programs and events surrounding the start-up ecosystem facilitate the 

progression from invention to adoption – or at least that is the intention. The workshops and 

pitch sessions of start-up events provide a nexus point not only for investors but for 

potential users. Unfortunately, while start-up convenors and participants tend to pitch to 

financial investors, they may be overlooking large groups of stakeholders such as designers 

and end users that could promote and accelerate the use of their products. Admittedly some 
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start-up solutions are not yet developed for scale, but partnerships, dialogue and long-term 

interest can be established early in the entrepreneurial cycle.  

One benefit of the start-up world is its recognition of ‘small-scale’. It is inherent in start-up 

philosophy that small is good, agile, has potential, embodies latent value, and is likely to 

flourish under the right conditions. This means that even small-scale inventions or 

prototypes are acceptable in the marketplace. For example, the start-up Miniwiz has set up a 

portable pop-up store in Sardinia (it has also appeared at London and Milan design festivals) 

which presents the Trashpresso recycling machines that clean and dry waste that customers 

bring to the store. The separated recyclables are turned into small flakes. These are 

combined and heated, then moulded into new shapes which can be used for interior design 

accessories – such as lampshades and tiles. The entire production process takes less than 

five minutes, from waste to new product (Pownall, 2019). The retail pop-up shop model has 

provided an immediate try-before-you-buy model of dissemination for the company’s 

innovations.  

The start-up world is not the only arena for dissemination of innovations. Some small-scale 

entrepreneurs and researchers are actively presenting innovations through the media and 

digital marketplaces (O’Sullivan et al., 2019). Crowd sourcing and funding websites which 

present new products directly to consumers such as Kickstarter and Pozzible are building 

‘direct-to-market’ relationships. Industry media and design blogs like Dezeen present 

innovations but these mostly represent prototypes and the chasm to product specification is 

not easily bridged. Next-generation ‘matchmaking’ platforms as well as trade fairs, 

conventions, online marketplaces and conferences such as Waste Build Amsterdam 

(WasteBuild, 2019) and Fashion Tech Berlin (FashionTechBerlin, 2020) can inform the 

designer as well as the end user. They provide a platform for exchange, often blurring the 

lines between innovators, start-ups and end users, as all are encouraged to contribute to the 

co-creation economy.  By educating, testing and publicising new innovations simultaneously, 

these trade-fair-cum-symposia are quickening the path to market viability.  

Dissemination mechanisms generate the pull required to develop demand and economies of 

scale, thus adding further value. For example the Excess Materials Exchange platform (EME, 

2020) that brings together suppliers and buyers of recycled materials sees waste as a 

secondary income stream. Similarly, Circle Market, an online trading platform that connects 

the supply and demand of excess textiles, aimed at the materials engineering industry rather 

than direct use by the designer, is currently piloting its services with a number of firms 

globally (CircleMarket, 2020; hollandcircularhotspot, 2019). In another example, Cotton 

Converts claim to connect the solutions with the problems and accelerate collaborations 

across brands, charities, government and the consumer (CottonConverts, 2020). It is 

important to note that during the online research for this project, although media ‘hype’ was 

prevalent, it was extremely difficult to find commercially available building materials made 

from textile (or indeed any other) waste. Furthermore, of the anticipated 20 products 

researched, only 4 were commercialised, another 12 originated from funded research labs, 
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university research projects, or media reports but did not appear to have been 

commercialised. The snapshot in Table 1 demonstrates the current disproportionate uptake 

of recycling innovations in the building industry.  

Micro factories emerging from research centres provide another example of acceptable 

innovation on a small scale. The team at the university of New South Wales’ (UNSW) Centre 

for Sustainable Materials Research and Technology (SMaRT) has developed high-end 

composite products from textile waste that can have a wood veneer look or a ceramic-style 

finish. The products have been lab tested for fire and water resistance, flexibility, acoustic 

and load-bearing capabilities. Green micro-factories can not only produce high performance 

materials and products, they eliminate the necessity of expensive machinery (Sahajawalla, 

2018).  

The jump from university research laboratory to full-scale uptake by designers still presents 

challenges. At this point, cross-value chain collaboration is needed for innovation to reach 

scale, but few practitioners venture beyond the borders of their expertise for fear of 

appearing uninformed or unaccomplished. Construction firms like Urban Art Projects (UAP) 

provide an excellent example of the collaborative courage required here. Rather than 

waiting for university laboratory discoveries to reach the market, the company takes the 

reverse approach, openly conceding their need for new knowledge and call on university 

research centres (and their expertise and resources) to collaborate and find solutions for 

materials experiments and applications. The parametrically designed façade for the new W 

Hotel complex in Brisbane is an example of just such a collaboration (UAP, 2020).  

Fortunately, those more open to (and perhaps accustomed to) collaborators are comfortable 

enough with their knowledge requirements to experiment and contribute their vision when 

cooperating across disciplines.  However, this still leaves the research lab in a passive 

position. For materials to move beyond lab testing and into the marketplace more 

affirmative action and less risk aversion is also required on the part of the 

technicians/scientists/engineers and their administrators, not to mention educators. 

6. The consumer and market demand 

Economic value creation is rapidly giving way to the triple bottom line (3BL) of 

simultaneously achieving commercial, social and environmental goals (Peter O Akadiri, 

Chinyio, & Olomolaiye, 2012). However, while economic goals fuelled by fashion 

overproduction are still dominant, the 100M tonnes of textile waste that is generated 

annually around the world represents a staggering loss of more than USD 100 billion (GFA, 

2019). Importantly Crang, et al (2013) note that global supply chain networks and flows of 

waste, work not by adding value but by changing the value in the commodity, that is, taking 

a low value product and transforming it to high value. This is already seen in the 

transformation of waste plastics.  Claimed to be the ‘new gold’ (Linnenkoper, 2019), clean, 

recycled plastic is in ‘short supply’ and therefore has become a high value feedstock product, 
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with an estimated growth potential of 6% (Locock, 2017). This demonstrates how 

partnerships and shared investment opportunities between innovators, brands, and 

manufacturers are leading to solutions that bring recycled materials into the mainstream. 

This could be augmented by cross-disciplinary firms building trust through longer-term 

relationships and potentially co-investing in textile waste technologies (Soper, 2019). 

The fashion industry, albeit sporadically, is also arising as an innovator and activator in the 

struggle for supply chain balance (GFA, 2020).  That is, many initiatives, campaigns and 

critiques have been levelled at the fashion industry which have led to a rise in awareness, 

demand by the consumer for more sustainable practice and change for the better.  Despite a 

slight turn away from fast fashion consumption, the consumer demands alternative 

approaches from brands that show they are reducing their social and environmental impact 

(Fletcher & Grose, 2012; Gwilt, 2012). While the consumer market holds the designer 

accountable, designers are re-defining their approaches to sourcing sustainable materials. 

Coupled with fashion consumer awareness and the demand for sustainability, the potential 

for designers and consumers to drive change remains high. The practice of specifying 

products with higher recycled content by fashion designers is perceived by the consumer as 

an effective way to meet sustainability targets (Thorpe, 2019).  

It is one thing for building designers to understand the value of using recycled materials, but 

another to understand how value can be created through encouraging the end user to 

prioritise sustainable materials in their projects.  The marketing story of a project should not 

be underestimated here. Consumers are more likely to buy products from companies who 

support the causes they care about (Fromm, Lindell, & Decker, 2011),  therefore, it is 

important that building designers are informed of the issues involved and potential 

solutions, thus placing them in a position to better advise their clients. Foregrounding the 

circular story represents not only a values shift, but an augmentation of the role from 

designer to facilitator of sustainable practice. Indeed, some organisations and marketing 

agencies are understanding the power behind these stories. For example Levis has 

developed jeans recycling for wall insulation, thereby adding value to the brand itself 

(Danigelis, 2019). A way to satisfy demand in this latent market is for a building design team 

to reset the parameters favouring recycled and eco-efficient materials and encourage open 

dialogue with the contractor/end user on specific options for their project. Granted, 

consumers in the building trades, where discounts and purchasing incentives operate - are 

not always the people who make decisions on materials procurement. This also implies, as 

Munn and  Sebarto (2004) suggest that the education and support of built environment 

designers is essential, as is the acknowledgement by the profession of the imperative of 

sustainable approaches and of the impact design choices have on the environment. This 

represents a change in supply chain flows.   

Beyond the media and internet exchanges already cited, consumer demand can also be 

influenced by government agencies’ best practice purchasing models (Sweett, 2009). 

Procurement guidelines that provide organisational buyers with the information needed to 
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favour recycled materials and circular criteria in their sourcing decisions and public 

construction tenders can drive demand towards a greater uptake of recycled materials 

through large-scale public works (Morlet et al., 2017; WasteBuild, 2019). Admittedly, beyond 

driving demand through government procurement, regulators also need to address the 

facilitation and potentially incentivise the adoption of recycled materials within building 

regulations with greater urgency (Mehta, 2019). 

Although design for disassembly and the use of recycled materials is well researched (Baker-

Brown, 2019; Crowther, 2014), the specifics of materials provenance and their benefits is 

less well understood. Educational institutions have the opportunity to embed not only the 

use of, but the prioritisation of specifying recycled and regenerated materials into the 

curriculum.  Improved design education mandates a more discerning approach to design 

decisions, beyond the aesthetic and structural, ensuring graduates emerge with the 

potential to positively impact the future. This may require re-evaluation of the teaching of 

this topic in some design schools around the globe. In some cases, this means ‘designing out 

design’ – that is, rather than focusing on the aestheticized result, prioritise the use of and 

rationale for regenerated materials. 

7. Conclusion 

This preliminary research into textile waste for building materials has brought to light some 

of the levers that are currently driving both nascent circular economy activities and 

sustainable building practice.  It appears that some large apparel organisations such as Levis, 

Nike and Worn Again Technologies are seeing textile waste as a new value resource and 

successfully developing innovative materials for use in other industries such as the built 

environment.  Smaller companies are also seeing some success in developing textile waste 

materials. However, a gap remains between innovation and implementation despite the 

willingness of some early adopters.  

The study finds that four significant stakeholder groups need to work in concert for the 

dissemination and adoption of innovations to occur seamlessly: the innovators (scientists, 

technicians) the enterprises that adopt and bring the innovations to market (start-ups), the 

designers (built environment architects) who order or specify the product and the end 

consumer (builder, public works contractor, owner) who value its use.  Regardless of the 

innovations, many projects are stalled before the commercialisation phase. Industries have 

an opportunity to combine their efforts through information-sharing to build a 

comprehensive picture of the materials used throughout various industrial systems and 

implement them effectively (Morlet et al., 2017).  

This paper posed the questions: How might designers source innovative regenerated textile 

products for use in the built environment? How might the innovators disseminate their 

ideas, have their technology commercialised, and how can entrepreneurs/start-ups better 

connect with designers?  There are few regulatory initiatives to jumpstart the transfer, 
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therefore it is up to the various industry stakeholders to make the first moves.   This study 

proposes that the designer is to take greater responsibility when seeking out the supplier, 

and that the scientist actively promote their work, potentially through collaboration with 

entrepreneurial start-ups, facing designers. In this way, many new inventions may reach the 

market and drive change more quickly for the better. A fundamental shift in prioritising 

social, environmental and entrepreneurial values coupled with responsible design practice 

will push the circular economy forward, thus imprinting new marks on our lived cultures. 
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Abstract | This paper illustrates an on-going research project, Creative Food Cycles, that 
addresses the topic of food as a cross-cutting factor and powerful accelerator towards co-
designing sustainability in cities. In this direction, the activities of the two-year-span 
interdisciplinary project explore new ways, not only of targeting food as an industrial product, 
but also trying to move the levers of cultural innovation. This culture-based approach to food 
cycles can provide a deeper understanding of and practical tools to enhance a circular 
economy in everyday life and become a driver for positive change. The multidisciplinary 
platform, booted with the project, simultaneously displays a recursive set of thematic actions 
in three cities, such as workshops, art-installations and itinerant exhibitions, following three 
phases: from production to distribution on the intersection of digital technologies and 
scattered food production. Distribution to consumption explores cultural experiences with 
special focus on new models of distributing, processing and consuming food. Lastly, that from 
consumption to disposal highlights new ways of recycling food waste as a resource for new 
materials and prototypes. 

KEYWORDS | FOOD CYCLE, FOOD WASTE, CREATIVITY, CIRCULAR ECONOMY, RESILIENCE. 
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1. Introduction  

Food is an essential constituent to guarantee life on the planet, it is our energy and fuel for 

nourishment, it is needed for growth, and is a key element of most economic, anthropic and 

cultural systems of every territory and as such it deserves special attention from the design 

world (Fagnoni, 2019). This is even more evident when one considers how the food industry 

has conditioned our daily routine in an increasingly intrusive way as postmodernity 

progresses. From the wheat bread revolution to the invention of refrigeration, and the food 

globalisation process, culminating in our times, food has turned out to be an industrial 

product strongly subject to profit and to an unceasing process aiming at better productivity. 

The invention of refrigeration, in the mid-nineteenth century, provoked a radical and 

unstoppable change: the delocalisation of food tastes, or food globalisation (FAO, 2004), 

that is culminating in our time. It is a widespread system, which after the disruptive crisis of 

the beginning of this century has become ever more a new land of conquest of speculative 

capital (Liberti, 2016), as a product for mass consumption, that requires the design of its 

entire lifecycle. (Di Lucchio, 2010). 

World population growth, together with diet change in developing countries and land 

scarcity, makes investment in the sector particularly attractive. It is nothing new, as the food 

industry has developed over time a fool proof way to subvert the relationship between food, 

territory and people, and it has progressively and systematically designed the products that 

support the distribution and consumption of goods in our daily lives.  Design cultures today 

have begun to rethink and question new production, distribution and recycling models of 

food cycles.  The ways of producing, distributing, transforming and consuming it must be 

reviewed in order to achieve the goals of the UN Agenda by 2030 (UN, 2015). Food provides 

the opportunity to address the hottest issues of sustainability in our contemporary society, 

because with its several life-cycle phases it is the common thread that unites almost all the 

17 Sustainable Development Goals. As researchers, sustainability issues about food as an 

industrial product have to be integrated in every design action related to it, and above all it 

must be taken into account that at a general level people still have some difficulties in 

understanding the sustainable values of the projects related to this topic. Subsequently, 

even if they recognise the ones for their own lives, they tend to overlook those for the 

planet. This must force us to push more strongly sustainable values while developing, 

communicating, disseminating and practicing our research and actions in order to develop, 

at the users’ side, a sense of responsibility towards every single action dealing with food and 

to be able to translate inputs from virtuous projects into everyday life practices. 

The question that emerges at this point is: can we use food as an accelerator of the 

disruptive change towards co-designing sustainability in our cities and implement it in our 

everyday lives? This research project starts from the idea that food is a powerful medium 

because it has the “ability to work on the functions of the emotional process, which is closely 

linked to the cognitive process, or rather to the aesthetic emotion that objects trigger” (Di 

Lucchio, 2010). In particular, taking a step back from the importance and urgency of the 
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theme, the project addresses creativity about food as a lever of innovation, redesigning food 

cycles, from production to disposal, trying to anticipate what will happen in the short term, 

but, above all, to subvert what we are used to and raise awareness as much as possible. 

To do this, we must refer to the circular economy cycle for food as a natural system of 

regeneration in which waste does not exist, but instead is a new resource. From a linear to a 

circular one, our food system has to be changed with a wide range of actions that can 

address climate change, create healthy cities, and rebuild biodiversity, because they have 

come at an enormous cost to society and the environment. There are three main aims in the 

opportunity to change the global food system that the Ellen Mc Arthur Foundation 

summarises as follows: “Sourcing food grown regeneratively, and locally where appropriate. 

Designing and marketing healthier food products. Making the most of food” (2019). These 

three goals highlight the catalytic role of cities and the necessity to involve local 

communities, stakeholders and active urban society, developing a cultural and holistic 

approach, joining all the aspects of food cycles. This also means stimulating with an open 

and inclusive approach a deeper interconnection of all the disciplines dealing with the urban 

environment. Starting from the way we build our environment, exploring the potential for 

cities to act as food production hubs, developing resilient food supplies that rely on a diverse 

set of local, regional and global sources, according to where food types grow best, 

reconnecting city dwellers with food and the farmers who grow it, and in the end, of course 

reducing food waste and co-designing a new concept of waste itself. 

 

2.  A call to action 

Creativity and food can turn out to be major driving forces in the current cultural and 

societal field to address this challenge. In recent years, the limits of sectorial policy 

programmes and academic research have become obvious in addressing the topic of food 

cycles as a main field of change. In particular, if we refer to the fact that technologies and 

the availability of ways of production, distribution, consumption and disposal of food are 

already within our reach, but always and in any case not widespread or adopted for various 

reasons, including not least, economic viability.  

The project Creative Food Cycles (CFC), co-funded by the Creative Europe Programme 2018-

20 of the UE, wants to empower cultural actors, accustomed to creative processes, such as 

architects, product and communication designers and artists, to assume a more proactive 

attitude, regarding food and its expressive capacity, as a cultural vehicle of identity, 

innovation and social integration. Even though technological progress allows the availability 

of new products and techniques, these are not sufficient for the necessary radical change 

without creativity as a means of diffusion and a call to action. The mandatory radical change 

for the pursuit of these goals requires a positive and creative attitude to reinterpret the 

reality that surrounds us and the objects of everyday life. Food is a fertile field both for 

experimenting, and for full understanding of the relationship between ethical elements and 

the way we produce, consume and recycle it in our cities.  Even more because this topic is an 

3478   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE



S. Pericu 

 

interesting field of investigation for design which has a “reparative role” (Antonelli, 2019, 

p.18) in respect of these kinds of environmental and social issues in which the system at a 

general level and the choices of individual consumers are intimately intertwined.  

“Designers and artists are able to formulate, through artifacts and concepts, urgent political 

questions that cannot rely solely on regular processes to enter public discourse. With regard 

to the environment and all associated concerns, in particular, state policy is driven to make 

reforms by the priorities that researchers, designers, activists, scientists, architects and 

citizens set forth.” (Antonelli, 2018). 

 

3. Food Cycles 

This project, according to the sense of urgency, is therefore aimed at creating an 

international multidisciplinary platform that simultaneously displays a recursive set of 

thematic actions connected with creativity such as workshops, installations and itinerant 

exhibitions.  

The proposed activities are based on a holistic approach, able to join all the aspects of food 

cycles through the interlinking of phases curated by the three partners: from production to 

distribution, from distribution to consumption and from consumption to disposal.  

Addressing different competences and disciplinary fields, the project aims at transforming 

three European cities into laboratories of creative food cycles — boosted by the combination 

of the partners’ competences in advanced information and communication technologies 

from by IAAC in Barcelona, urban resilience strategies from LUH in Hannover, and inclusive 

citizen participation and co-creation from DAD UNIGE in Genoa, the designers’ unit.  

Figure 1.   Common methodology of the project: the Food-Cycle Phases and roles of the 
partners in the international exchanges _ Image: LUH Regionales Bauen und 
Siedlungsplanung. 

3479   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE



Food Cycles. Processes and products. 

 

The activities start with Food interactions, a co-design activity to edit an open access state of 

the art catalogue of best practices, including innovative, actualised and implemented 

projects, combined on a creative attitude basis. The catalogue expresses and materialises 

sustainable food cycles that emerge from digitalisation, advanced technological 

implementation, digital manufacturing, sharing and informal economies, innovative 

participatory processes, increased awareness of climate change and advanced strategies for 

urban and territorial resilience. 

The Food Crossover phase follows in the research activity by proposing three creative 

workshops, one in each partner city, meant as co-creation open labs to empower thematic 

skills and to engage diverse audiences. The outputs are collected and illustrated in Food 

Cycles in action, co-produced art installations and place-making events in the three cities 

and arranged as an itinerant exhibition travelling to other venues, to end up with an 

academic symposium to evaluate outcomes, and the final festival at the end of 2020 to 

present prototypes and proof of concepts to target groups and stakeholders. Every single 

action of the project is conducted spreading open calls to action and for projects in order to 

allow a wider participation of professionals and foster local organisations to widen their 

audiences and to experience international exchange at the same time. Calls for projects are 

meant as essential tools to collect ideas on the topic of food, but also to allow the creation 

of a network of proposals, (Fassi & Sedini, 2017) with a high innovation level that can be 

spread at a larger scale.  

From production to distribution.  How can food cycles enhance the transformation of cities 

and territories? In this phase the aim is to demonstrate how the use of technology can help 

to produce food in urban environments, or in close proximity, and enhance city resilience. 

Urban agriculture has the potential to make healthy and not expensive food available for 

citizens. Thanks to the use of digital fabrication and control interfaces, CFC shows different 

ways to produce food to citizens, architects, product and event designers, building self-

sufficient cultivations. The use of digital fabrication allows the building of customised design 

gardens and the use of sensors helps to check performances. If soil cultivation may not be 

practicable in many urban conditions, especially in dense city cores, a different kind of 

cultivation can become a practical solution where the lack of space or farming knowledge 

are the main limitations. The prototypes developed explore these solutions for the 

cultivation of alternative food, also as new building structures for the urban environment. 
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Figure 2.   Food Shakers | Food Remakers Workshop, Genoa, 17–21 June 2019, was about 
food waste as new material, from organic food waste to the creation of new industrial 
materials, or food waste and packaging for new products, from organic food waste to real 
products for consumers. Workshop participants had the opportunity to showcase the 
designed prototypes at the 2019 SUQ Intercultural Food, Art and Craft, and Music Festival in 
Genoa. 

Distribution to consumption.  How can we imagine a new conviviality through food cycles? 

The concept of this phase is to focus on new models of distributing, marketing and 

processing – as well as cooking, displaying, sharing – food in a collective place-making effect. 

The activities aim to create an urban food hotspot characterised by a multipurpose stage 

able to connect people, best practices, trends and movements through action. This is made 

possible bringing together sensorial experiences, digital technologies, storytelling and 

creativity, offering interactive ways to participate in an experience connected to food, 

addressing the extended audience who usually shops, consumes and interacts in our urban 

foodscapes (McKendrick, 2014). 

Consumption to disposal. The process from consumption to disposal offers not only options 

for new uses of discarded food products, which can be transformed from waste to resources 

- but also focuses on defining new potential meanings of the concept of waste, because 

waste does not exist in nature and this is a word we have to erase especially if we talk about 

food. The Unige unit wants to answer the question of how to configure new design and 

creative experiences related to food and food waste, engaging a wide public to design by 

and for themselves (Brown, 2009), making sustainable habits and behaviours more 

compelling and attractive (Mau, 2009). Product design Unige researchers, students and local 
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urban activists have presented and implemented different activities, in which design has a 

role as a form of culture and major driving force for the envisioning and realisation of 

processes of social innovation towards resilience where people change their behaviour and 

act collaboratively (Manzini, 2015). 

The main research outcomes include the development and prototyping of new materials and 

products obtained from food waste, which demonstrate the multiple aesthetic and ethical 

possibilities that considering food waste as a resource brings with it. At the same time these 

projects always work with the main idea of making the population aware of recycling, 

looking for easy to reproduce procedures and daily use of the products made, but also trying 

to inspire through the creation of evocative installations.  

 

4. Food Shakers | Food Remakers  

Currently, a third of all food produced globally is thrown away each year. Food loss and 

waste represents one of the most significant environmental and economic issues and it is 

generally recognised that, if waste were a country, it would be the third-largest greenhouse 

gas emitter, behind China and the United States (EFC, 2016). It is a well-known issue which 

also fully involves European and Italian cities, that have to take an active role by making the 

most of food by redistributing surplus edible food, while turning the remaining inedible by-

products into new products, ranging from food products, organic fertilisers to biomaterials 

(BCFN, 2018). Cities and communities have to be seen, rather than as a final destination for 

food, as places and environments where food by-products are transformed, through 

emerging technologies and innovations, into a broad array of valuable materials.  A 

philosophy that is contextualised within a circular economy, using the material energy of 

food, but also its conceptual one, for a better safeguarding of resources. 

Figure 3.   Bioplastic combination  with eggshell, pasta, lentils. Bis Bioresina G.  Centineo, M. 
Lequio, Li Changrui, Shi Xinran. Ph. M. Paolillo 
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To investigate the after-consumption phase of food cycles in the Food Shakers | Food 

Remakers workshop and installation of the Unige research team, exploring the concept of 

food waste as a new material, addresses stakeholders related to design culture such as 

designers, architects and cultural organisations and to the world of education of all levels.  

The project follows a clear public engagement strategy, that starts by mapping the 

stakeholders, dividing them into categories of interest, and involving them in the action at 

each stage.  A strategy of events is the means to connect CFC to the local relevant citizenship 

initiatives, aiming to explore the needs and wishes of the communities and their potential, 

together with the spread of different calls for projects to local stakeholders, to engage them 

in co-designing activities.  

An innovative component is the constant use of public performances - live music, theatre, 

cooking-shows, etc. - as a common element of the installations that accompany the activities 

during the project life. These events work as prototyping actions (Fassi & Sedini, 2017), 

where products and spaces are shown, while people are interacting and experiencing actions 

connected with the general goals.  

From organic food waste to the creation of new industrial materials, to food packaging for 

new products, or even to real products to eat or to wear for consumers, this process displays 

materials and products that can permanently change our perception of waste. From the 

project a strategy could be extrapolated that brings together collections of best practices, 

co-creation workshops, and installations open to the public that involve different levels of 

education. Putting together best practices with co-designing activities has proved in the 

activities carried out to be very effective in raising people’s awareness and involving them 

directly in the creative and realization phase, allowing them to come¬ into contact with food 

waste as a material that takes on new meaning. In addition, the many prototypes coming 

out of the project activities of the workshops also have value at the level of innovative 

proposals, which should be explored and evaluated separately. The involvement of young 

architects and designers in the design processes of food waste allowed the research teams 

us to introduce new ideas and generate a high rate of innovation. 

Once properly transformed, waste becomes a new resource both for industrial products and 

for applications in urban installations, following a development model that is anything but 

new, which takes advantage of new technical opportunities to recover the ancient culture of 

reuse that produced no waste whatsoever. 

This two - years span investigation into the recycling of food waste, developed with product 

design students and designers under the Creative Program advocacy, makes use of a 

diversity of media, such as installations, videos and stage performances, to address the topic 

from multiple perspectives. The goal is to offer a platform for reflection and analysis on the 

meaning of a new use of materials, on their pervasive DIY production and how design could 

be an important agent in developing a more responsible use of resources. The results of the 

research can be measured through the number of prototypes developed, the people 
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physically involved in the activities and the knowledge produced and disseminated through 

the online channels. In the end the project is also become an itinerant exhibition that 

circulates, spreading its message in cities related to the CFC network, and at a digital level it 

is a website -  www.creativefoodcycles.org -  conceived as an open platform where every 

single action that has been produced can be viewed and therefore replicated by using the 

tools, i.e., workshops, calls to action, calls for projects, webinars and DIY recipes, to generate 

new ideas and approaches. 

 
Figure 4    Leibniz Universität Hannover, CFC “PorTable”. Pop-Up Installation to raise civic 
actions and people awareness to create more attractive space in cities for food consumption 
- October 2019. Credits: A. Pape, J. Arfsten for CFC. 
 
This sharing of experiments also follows the concept of a return to materiality as resistance 

to the prevailing impositions of the digital world: an invitation to return to concrete 

sensations, such as smelling, feeling and touching, as a privileged space in which to 

rediscover contact with material reality, without digital intermediation (Han, 2019). Design 

cultures are in this sense lined up in an activity with strong ethical implications, offering 

products that aspire to the industrial scale, but in a creative way exploring what our choices 

may be in the near future, working on our common feelings in relation to food cycles. 

 

5. Conclusions   

A design culture-based approach to food cycles i.e., production, consumption and disposal, 

can provide a deeper understanding, as well as new models, and practical tools to enhance a 

circular economy in everyday life and become a driver for positive change (Schröder, 2019). 

Resilient food cycles can be key factors for strategical challenges and opportunities related 

to urban qualities, cultural values, informal practices, education, economic development, 

ecological targets and social integration. From the creation of feasible prototypes to the 

setting up of events, triggered by the three CFC project partners, the research deploys 

resources to dive into the priority issue of food, that has become increasingly more 

important as an industrial product, subject to the logic of economic exploitation. Although 
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unable to affect the system at the level of the economic macro system, the culture of design 

can provoke a radical change in behaviours, opening up to dialogue with as many people as 

possible and proposing feasible solutions.  

In this direction, the CFC project, particularly with the work of the UNIGE team on reducing 

waste generation through recycling and reuse in everyday life, aims, on one hand, to test 

within the academic design community new products and materials derived from food 

waste, and, on the other hand, to organize creative events to raise awareness of the impact 

of food cycles in our cities.  

In this framework, this paper presents the structure of the CFC research, illustrating the 

different phases and events and describing the materials and methods of the network and 

its possible implementations, but also opening a possible discussion on awareness 

campaigns for issues related to food cycles and their impact in our cities. 

The engagement and empowerment of creative communities is the main goal of the CFC 

project to influence the policy agenda and have a positive impact in order to activate 

resilient processes.  The method applied is the exploration of a constellation of ideas, 

techniques and prototypes that are considered as a priority so that everyone will be able to 

move definitively to a circular consumption and production system, capable of avoiding 

waste.  

This implies the development of participatory design activities and specific design tools such 

as events, call for projects and communication strategies addressed to creative 

communities. In this project the participatory methods displayed are particularly suitable to 

create and facilitate the creation and accumulation of social capital at different scales about 

the central topic of resilient and creative food cycles. 
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Abstract | Our everyday consumption and interaction with physical artefacts is a major 
environmental issue. The designers behind most of these artefacts generally refer to them as 
products or as objects. This status may make conceiving more environmentally relevant 
solutions difficult. By defining and clarifying the use of these terms in design literature, the 
different status of artefacts as objects, as products, as things and as stuff are discussed. We 
also draw on ethnographic studies on longer relations with everyday artefacts in the 
domestic context. This original research into artefact relations gives insights into the 
evolving status of possessions as they become domesticated and integrated into daily life 
patterns. The use of the terms things and stuff rather than objects and products may help 
reposition design activity (and design education) as not solely concerned with generating 
new products, something that can be shared with non-designers, encouraging a more 
responsible approach.  
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1. Introduction 

Our daily consumption and interaction with physical artefacts is a major environmental 

issue. The designers behind the majority of these artefacts generally refer to them as 

products or objects. This implied status may make conceiving more environmentally relevant 

solutions difficult. With emphasis on intentional relations (Jacob, 2019) and essentially visual 

engagement, terms given for the artefacts around us may need reconsidering, particularly in 

the disciplines responsible for conceiving them. Whilst objects and products may be the 

appropriate terms for what is created, artefacts once integrated into our homes and daily 

lives might be more realistically termed things or stuff.  

Findeli (2010) emphasises the need to think of design projects in terms of two main 

‘moments’, the ‘conception part’ and the ‘reception part’. The design act being incomplete 

“if we do not address what happens to the project’s output when it starts its life in the social 

world”. This second stage of artefact experience is increasingly relevant in the context of 

evolutions towards refusing and reducing more ephemeral consumption and prolonging, 

where possible, material product relations. Two of the ‘Ten Golden Rules of Design for 

Sustainability’ proposed by leading researcher in sustainability and the circular economy, 

Conny Bakker, (2019) illustrate this. One rule questions how “design can intervene in 

everyday life to shape and support sustainable lifestyles for (groups of) people and 

communities”. A second rule advocates “design for long use and reuse… creating products 

that last and that can be loved and cherished, maintained, repaired, reused, upgraded, 

adapted, personalised, refilled and repurposed for as long as possible.” Both rules encourage 

design for everyday life behaviour and “living with” artefacts over acquisition. 

The focus of this research is the second moment of product lives in relation to design 

process. In the context of longer product lifetimes and the circular economy how might 

design methodology need to evolve? We question whether the common language 

vocabulary associated with the conception of everyday artefacts is relevant to current 

environmental imperatives. In both design education and industry, are the terms used for 

the artefacts we create relevant to the relations and behaviour we should be encouraging? 

In the case of physical artefacts, should we still be thinking in terms of products and objects? 

2. Limitations 

The question of vocabulary best suited to everyday object relations is potentially a very wide 

subject. Rather than attempting an exhaustive coverage of the question, our aim is to initiate 

discussions that may be useful for design activity and education. The scope of this discussion 

is further limited by the design research standpoint; within design process the emphasis is 

not only on artefacts, but on the human relations and interactions with these artefacts in 

context (Love, 2002).  
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Design activity today encompasses experiences and services, concerning both tangible and 

intangible relations. Nevertheless, in relation to the environmental issues underpinning this 

research, the studies here will concern relations with physical artefacts, in everyday life, 

following for example Ben Highmore (2009), for whom design culture concerns the ordinary, 

the ubiquitous rather than “the extraordinary” 

An additional limitation concerns language. Words used for physical artefacts cannot be 

considered as having direct equivalents in different languages. This article mainly concerns 

English language terminology. It should be noted that we will mainly discuss four common 

language terms: objects, products, things and stuff. The word ‘artefact’ is used as a neutral 

(and less common language term) for the physical entities discussed in this research. 

3. Methodology 

The discussion of appropriate terminology for current artefact relations is based on both a 

literature review and original ethnographic research. Literature from design research and 

related fields such as anthropology, archaeology, sociology and philosophy illustrates uses of 

the terms objects, products, things and stuff in the context of artefact relations. The use of 

these terms gives insights into the relative status implied by these terms for artefacts. 

The status and scope of each word is discussed in relation to findings on the nature of longer 

everyday artefact relations. The findings discussed here are part of wider research into 

longer relations with everyday objects (Green, 2019b).   

The methods used here to gain better understanding of longer everyday artefact relations 

are situated in the common ground between design research and ethnography. These focus 

on empathic, collaborative approaches (Lee, 2014) rather than observation alone. Other key 

aspects of this research, which illustrate the proximity between design research and 

ethnography/anthropology, are the emphasis on exploration rather than hypothesis testing 

(Miller, 2010) and situating, rather than separating, observation and description (Ingold, 

2011). All the studies cited here relate to research carried out with design students as part of 

study modules addressing product relations/sustainability. 

One study involved detailed descriptions of one everyday artefact relation. Participants 

commented an everyday artefact they cared about, wanted to keep and made an effort not 

to lose or damage. 282 useable transcriptions were collected via semi-structured interviews 

(cohort: 9 to 82 years old, 169 females for 113 males). These were subsequently coded using 

an iterative process to identify and regroup recurring themes.  

Two further studies with cohorts of design students, in years 1, 2, 4 and 5, aimed to generate 

insights about a wider range of everyday artefact relationships. In the first study 36 students 

in all were asked to think of, illustrate and comment on ten everyday objects that mattered 

to them. In the second study, 26 students noted every object they touched over a 12 to 24 

hour period and then illustrated this collection, highlighting the objects that mattered more 
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to them. This second protocol was inspired by the research by Paula Zucotti (2015). These 

two studies in the form of self-reporting (Author, 2019) inventories taken together highlight 

the differences between the objects that can be easily thought of at a distance, and those 

actually encountered and touched in-situ.  

In introductions to participants these studies the word “object”. was used. While the word 

“object” possibly orients replies towards ‘objectified’ artefacts (see section 3.2 below), this 

seemed to be a relatively natural choice for common language expression. 

These studies on object relations focused on the domestic context. Clothing was not the 

main focus, but was not excluded from replies. Over 200 different kinds of objects were 

commented on covering a range of categories from kitchen appliances, bags and luggage, 

writing equipment to portable audio and hair/beauty related accessories.  

 

4. Findings 

4.1 Artefact terms in (design research) literature 

Markosian (2009) mentions that a six year old can give examples of physical objects, 

demonstrating that these are the most familiar type of object. While being an obvious 

common-language term for artefact, objects are also non-physical entities, including 

categories like numbers, sets, universals, propositions, possible worlds, events, facts, minds 

and souls (Markosian, 2009) In different human and social sciences, objects mean different 

things. In (Freudian) psycho-analysis an object is likely to be an abstract entity linked to 

desires or drives (Blandin, 2010). The philosophical object is likely to be simply that which is 

opposed to the subject, and exterior to the self (Blandin, 2010).  

Markosian (2000) suggests differentiating physical and non-physical objects by existence in 

both time and space. While all objects exist in time, only the ones which also have spatial 

locations count as physical objects. Closer to the design field, the Theory of Objects project 

by Dunne & Raby (2015), plays on Meinong’s theory that non-existent or impossible objects 

should be included in taxonomies of objects if they can be thought of or imagined. The term 

‘object’ permits blurred boundaries between the physical and non-physical, but relates to a 

person/‘subject’ and the notion of thought.  The film “Objectified” (Hustwitt, 2009) and 

forty’s “Objects of Desire” (1992), two key commentaries on the design industry, use ‘object’ 

to refer to something objectified and remarked. Objects appear to be artefacts distinguished 

from their surroundings, singularised or even sacralised (Kopytoff, 1986). “An object is that 

which has been worked by the subject” according to Dagognet (1989), but this “work” can 

be simply that of contemplating the object. 

The word object also appears to be used in the case of artefacts with meaning, such as the 

Significant Objects project imagined by Walker & Glenn (2012). Stuart Walker also uses the 
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term object when describing artefacts with deep spiritual significance with enduring or 

sustainable potential. (Walker, 2004) 

Objects may have a superior status and a link with personal meaning. Cupchik (2017), uses 

the expression ‘products-as-objects’ to describe entities with which people have emotional 

attachments, and differentiates between ‘design products’ and ‘personally meaningful 

objects’.   

In design education, the term ‘object’ is perhaps less common than ‘product’ to describe the 

activity but is nevertheless quite widely used. The Product design department at the ENS 

AAMA, (Ecole Nationale Supérieur d’Arts Appliqués et Métiers d’Art) in Paris, has recently 

been re-baptised Object design. The word object-designer is used by Parsons (2018), 

professor of the Designed Objects Programs at the School of the Art Institute of Chicago in a 

short video questioning “What is Object Design?” Here the term ‘object’ appears to be used 

to leave open the definition of the activity, (Green, 2019a). The term object may be better 

suited than the term ‘product’ for design treating both tangible and intangible solutions 

‘Product’ remains the commonly used term in design literature, reflecting the evident link 

between design and production. The term product is widely used in artefact experience and 

interaction (Schifferstein & Hekkert, 2008; Jordan, 2000). Literature proposing design 

strategies for longer artefact lives generally refers to products (Mugge, 2008, Haug, 2016, 

Haines-Gadd, Chapman, Lloyd, Mason & Aliakseyeu, 2017). But in the case of the concept of 

“Emotionally Durable Design” (Chapman, 2005) the term object, and subject-object 

relationships (Chapman 2010) are also referred to. Related artefact relations are product 

attachment (Schifferstein & Zwartkruis-Pelgrim, 2008) and product love (Whang, Allen, 

Savoury & Zhang, 2004). These concepts refer to relationships with specific, singularised 

artefacts, and their potential for seduction. Artefacts with the potential to seduce or enchant 

are also referred to as “objects”, for example in the case of the (smart) Enchanted Objects 

described by David Rose (2014).  

“Enchanted objects start as ordinary things - a pen, a wallet, a shoe, a lightbulb, a 
table. The ordinary thing is then augmented and enhanced through the use of 
emerging technologies… so that it becomes extraordinary.” (Rose, 2014, p47) 

This example highlights that the terms ‘product’ and ‘object’ may be interchangeable, but 

that ‘things’ have a different and lesser status. A ‘thing’ can be something exterior to the 

(human) subject unnoticed by him/her (Blandin, 2010), whereas the object emerges from 

the environment. The term thing seems better suited to the domestic context. Seminal texts 

on artefact relations, The Comfort of Things (Miller, 2008) and The Meaning of Things, 

Domestic Symbols and the Self (Csikszentmihalyi & Rochberg-Halton, 1981) refer to relations 

once artefacts are integrated into the home environment. The things referred to have 

meanings and significance, but are part of groups, and are not specific individual entities. 

The word ‘thing’ itself (or Ding) originally referred to a form of archaic assembly (Latour, 

2004). Latour suggests that whereas objects (Gegenstände) are matters-of-fact, things are 

matters-of-concern. ‘Things’ are perhaps more open to discussion and evolution. Highmore 
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(2008, p3) suggests that “design studies needs objects, needs things. What it doesn’t need, 

however, is the sense of a design item as a finished product that is either adopted and 

adapted by users, or not.”  

Things simply exist - and are simply engaged within the responsive, instantaneous ‘time’ of 

the everyday (Rinkinen, Jalas & Shove, 2015, quoting Highmore (2002)). They are part of 

constellations, actions and practices (Shove, 2016). Thomas (2006) confirms the idea, 

following Heidegger, that physical things are not just objects in consciousness: they are 

always embedded in a complex network of relations between people and things. Ian Hodder 

(2016) has written extensively about entanglements between humans and things, how 

humans and things are linked by dependence, but also how humans are deeply entangled in 

the vitality of things and the assemblages of their relations.  

As well as being part of assemblages and networks, physical ‘things’ endure over time and 

undergo change (Thomas, 2020). Odom, Pierce, Stolterman and Blevis (2009) refer to 

‘things’ in their study of why people conserve certain artefacts and not others. In studying 

care and repair behaviour, Fulton-Suri (2009) also refers to ‘things’, confirming the link to 

durability and evolution. 

Things can be unobtrusive and have a certain humility (Miller, 2010) that objects and 

products do not, but they nevertheless influence behaviour. They work by being invisible 

and being unremarked upon (Miller, 2010) They can be present but ‘hiding in plain sight’, 

they can also fade into and emerge from the background (Thomas, 2020).  

Even more undefined is ‘stuff’. Miller (2010) describes stuff as “ubiquitous and problematic”, 

but also encourages having an attitude towards stuff that doesn’t involve opposing ourselves 

to it. The attitude Miller advocates is one where we face up to and acknowledge stuff, at the 

same time accepting our own materiality. In The Right Stuff, Markosian proposes a 

distinction between things and stuff,  

“Stuff, as I understand it, is what things are made of. Think for example of a solid, 
homogeneous sphere. That’s a thing. Now think of the region occupied by the 
sphere. That region is filled with stuff… In general, stuff fills various regions of space, 
and some portions of stuff constitute things” (Markosian, 2015, p2). 

In common language, ‘stuff’ is both the material that things are made of, but also the things 

that fill up various regions of space that might be our homes, our cupboards or our 

backpacks. Stuff is undeniably material. Importantly, stuff, like clutter, can be seen as 

unstable, volatile and is the opposite of design history’s objects with clean lines and 

meaning-making (Baker, 1995).  

Representing the materiality of things, but also unwanted or unmanageable materiality, stuff 

is probably something design should address. From this short discussion, the advantages of 

‘things’ are also apparent. Things are what inhabit our domestic environment, and are part 

of ensembles, multiples and entanglements. They are less defined but more durable entities.  
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While objects are mentioned in literature related to longer artefact relations, ‘objects’ 

belong to types of relation where meaning, (self) narrative and significance are generally 

present. Objects are what is drawn out of the background of everyday experience, and are 

named. The terms and labels attached to them may endure beyond the physical presence of 

the artefact. Objects can be things without physical reality. Products share some common 

ground with objects, and are clearly linked to the first phase of the artefact’s lifecycle, and 

are particularly present in design and marketing literature. Products are also more linked to 

production and less to the domestic context and relate less to everyday relations. 

In the following section, certain qualities and components identified in lasting everyday 

artefact relationships are discussed. These qualities can be considered in relation to the 

nature of artefacts as objects, products, things and stuff. 

 

4.2 Artefacts in longer everyday relations 

A key insight that emerged from the first extensive collection of data on longer object 

relations was the lack of references to artefact appearance. Moreover, longitudinal analysis 

carried out on a sample of 44 detailed replies showed that the presence of visual aspects as 

a component of lasting relationships diminished over time. This matches existing research by 

Fenko, Schifferstein and Hekkert (2009) showing a rapid drop in the importance of vision in 

artefact relations in the first months of possession. Also, despite the fact that two out of 

three studies mentioned here are based on cohorts of design students, there was a clear 

absence of comments relating to visual properties, even in the case of artefacts with notable 

visual details. Positive lasting artefact relations may involve progressive invisibility. 

Our studies revealed another kind of artefact invisibility. In the study where the cohort were 

asked to think of, note and comment 10 objects mattering to them at a distance, they could 

initially only think of one or two things. It appeared to be difficult for the student cohort to 

imagine 10 objects that they made an effort to keep, or hoped to continue using, despite the 

fact that subsequent studies showed that similar cohorts touched between 50 and 100 non-

disposable artefacts per day. On average, the cohort (n = 35) were able to list 7.66 artefacts. 

In addition, it is notable that despite the protocol specifying actual individual artefacts, over 

20% (n.=57) of all the artefacts noted (total n.= 268) were categories rather than specific 

things (pens, bobby pins, sneakers). A further 10% were groups of things (old clothes, 

personal library, calligraphy material). This suggests these unremarkable everyday artefacts 

perhaps had blurred status and boundaries. 

The study based on the ‘Everything we touch’ protocol (Zucotti, 2015) gave an insight 

confirming the uncertain status of material artefacts encountered in daily life. The number 

of short-life artefacts noted by the cohort ranged from just 3 in some inventories, to over 

3O, despite being a reasonably homogenous group (product/service design students aged 18 

- 25). It seems unlikely that the number of short-life objects touched (for example tubes of 
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toothpaste, kitchen sponges, but not single use items) was as different as the results 

suggest. In follow-up discussions, the cohort mentioned their difficulties paying attention to 

everything touched. The majority of material artefacts encountered do not particularly stand 

out. 

The notable differences in numbers of short-life artefacts noted can also be an indication of 

the very personal, idiosyncratic nature of everyday artefact relations. This insight was 

confirmed by the variety of objects chosen as mattering by participants. An analysis of 

objects chosen by participants aged between 17 and 26 shows surprising variety, see Table 1 

below. Despite probably consuming similar products, the participants in our studies keep 

and notice very different things in their homes. 

Table 1. Variety of objects chosen, cohort aged between 17 - 26 years 

study no.of 
participants 

no. objects 
per person 

total no. of 
objects 

no. of 
different 
types 

no. of objects 
chosen only 
once 

one everyday 
object relation 

90 1 90 58 22 

10-object 
inventory 

35 5 - 10   
(average 7.66) 

268 139 72 

 

The multi-faceted nature of longer relations revealed in the initial study (based on open 

coding of 282 written transcriptions of semi-structured interviews) was confirmed in 

subsequent studies. While self-related relationship components were present as reasons 

given for longer relations, they were one of five major components identified (Green 2019b). 

These five components are provisionally named Using/doing, Feeling on me, Appreciating 

time, experiencing pleasure and remembering self. These findings suggest that longer 

artefact relations should not only be thought of in terms of “personally meaningful” objects. 

A final insight that seems to confirm the relevance of thinking in terms of stuff is the 

presence of material related commentary in longer artefact relations. While as a whole, the 

studies revealed that artefact materiality appears to go unnoticed in everyday interactions, 

one of the key components in longer relations was an awareness of artefact materiality. 

Artefacts that mattered were commented in terms of their weight, their capacity or volume, 

and also the materials they were made of. In many cases longer lasting artefact relations 

appear to concern things where stuff is noticed. 
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4.3 Discussion 

The selection of findings above relate to a certain type of artefact relation that could be 

considered environmentally beneficial. While only representing a small part of artefact 

interactions, they highlight aspects of everyday life relations, when things are kept and cared 

for and helped to have longer lives. The findings suggest everyday artefact relations better 

match the terms things and stuff, and even the artefacts that matter are perhaps more 

“things” than products or objects. 

The problems that object and product based terminology may generate have already been 

discussed in areas related to designing. In the Design Culture Reader,   Highmore (2009, p3-

4) states that if the everyday material environment is to be considered as an active field of 

engagements and entanglements, “…this means finding other words to describe the active 

environment of design rather than ‘product’, ‘status’, ‘identity’ and the like.” Encouraging 

thinking beyond the idea of products, Highmore writes “the way to get to the ordinary, to 

get to the everydayness of design, requires an approach to design that isn’t overawed by 

novelty”. 

Rinkinen, Jalas and Shove (2015) writing about understanding material culture and day-to-

day practices cite Ingold who proposes that we should: 

“…focus less on the ‘objectness’ of things and more on the material flows and 
formative processes through which they come into being … on things in use, 
recognising that usefulness is always in flux, that it depends on how objects relate to 
each other, and how they are integrated into one or more practices” 

Products and objects are not the best terms for thinking of things in complex bundles; as 

things in flux and everyday practices. They may relate too much to newness and isolated, 

noticed artefacts. 

Tim Parsons (2018) proposes that “how someone chooses to define design says much about 

their views on the subject and how they choose to practice it”. In the same way, words used 

for the artefacts that designers work on may influence the way they approach them.  

Although this article has mostly focussed on artefact words in the English language, the 

differences of meaning and the impact of these differences are likely to be present in other 

languages. This can be illustrated by the example of the words mono-tsukuri and koto-

tsukuri in Japanese:  

 

(物物造り / もの造り) and (事造り / コト造り) 

 

These terms are a combination of mono/koto (thing) and tsukuri (making) where mono-

tsukuri can be translated as conscientious manufacturing and koto-tsukuri can be translated 
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as making things happen (Toyota-global.com.) Widely used in relation to designed artefacts, 

and particularly in automotive design, both ‘koto’ and ‘mono’ are closer to ‘thing’ than 

object in meaning. The two words nevertheless indicate different levels of tangibility, with 

mono being closer to thing in the sense of physical object, or material, and koto more likely 

to be used to describe an event or concept (Fukushima, 2017).  

In the same way as ‘artefact’ words such as products and things can be differentiated by 

temporality, mono-tsukuri can be understood as a means to producing, whereas koto-tsukuri 

can be seen as the event or phenomena it brings about. Ashigawa and Sakuragi (2019) 

present a simple table measuring common use expressions, with everyday verbs in relation 

to mono and koto to clarify their meaning (a mono can be eaten, a koto cannot). This 

(subjective) classification exercise (see Table 2.), through common use verbs, can also help 

to illustrate the physical context, temporality, tangibility and inferred status of the words in 

our study. 

Table 2. “Doing” verbs to differentiate objects/products and things/stuff. 

 object/product thing/stuff 

(to) design X  

(to) purchase X X 

(to) use X X 

(to) wash up  X 

(to) tidy  X 

(to) repair  X 

(to) cherish X  

(to) replace X  

(to) throw away  X 

5. Conclusion/Implications 

Certain qualities found in longer everyday artefact relations better match the scope and 

status of things/stuff, rather than objects/products. Our research establishes that things and 

stuff better evoke artefact relations after the sales moment, and are equated with the 

second moment in artefact life-cycles. This second moment being more idiosyncratic and 
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less ‘product-like’. Things/stuff fit better with end-user implication in the decisions related to 

the physical artefacts they interact with. Things/stuff are in context and in networks, less 

related to appearance but present as material/tactile experiences. 

While we cannot advocate using the terms thing or stuff in direct replacement for product or 

object in descriptions of design as an area of study or a professional activity, we can warn 

against exclusive use of these terms, and hopefully raise awareness of the bias they may 

create. The aim of this paper is to raise awareness of the need to re-assess artefact-related 

vocabulary in the design domain. 

For design activity and design education to effectively adapt to necessary evolutions in 

material artefact relations, the way we name these artefacts needs to be questioned and 

may need to evolve. Changing the vocabulary of design can help in rethinking interactions 

with materials in everyday life. 
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Abstract | Although being the main driver of economic growth, cities have simultaneously 
contributed to the most serious increase of environmental degradation, being simultaneously 
targeted by Climate Change effects. In this scenario, decision makers are called to identify the 
best actions for mitigation and adaptation of urban spaces, exploiting innovative Information 
and Communication Technologies (ICT) resources and approaches. Based on the City Sensing 
approach, the aim of this paper is to present a case study that demonstrates how the 
application of integrated ICT frameworks - including free Copernicus satellites data, big data 
sources and cognitive techniques – to urban regeneration practices such as green 
infrastructures can support decision makers and citizens in order to create a knowledge 
community which is aware about air pollutants and carbon emissions of its neighbourhood. 
Making risk visible and shared will contribute to the modelling of a resilient, inclusive and 
sustainable city.  
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1. Introduction  

Rapid urbanization and economic growth unveil how cities are the centre of economies, 

attracting an increased number of people which is expected to reach the 70% of the world's 

population by 2050 (UNDESA, 2013). Nevertheless, because of their crucial role in driving 

world economies, cities are mainly responsible for environmental degradation since 1990s 

(World Bank and Institute for Health Metrics and Evaluation, 2016), with energy and 

transportation sectors being the most anthropogenic activities responsible for Greenhouse 

Gas (GHG) emissions and air pollution (FAO, 2016). As a result, the high population density 

and the proliferation of economic activities have exposed cities to great aggregate risks, with 

negative impacts in terms of quality of life, environmental security and economic loss (ITU, 

2015). This framework unveils a wide spectrum of Climate Change effects, ranging from 

natural disaster and environmental degradation to diseases, whose uncertainty in terms of 

climate impacts determines also uncertainty of response.  

Urban centres, in fact, are characterized by a distinct capacity and legitimacy to define 

policies and allocate resources, which is crucial in order to trigger effective interventions 

(Hunt&Watkiss, 2011). Nevertheless, when speaking of climate change, decision-making 

process lacks of a full picture of the nature and magnitude of risks as well as of the potential 

impacts and trends. In order to give legitimacy and authority back to policy-makers, it is 

necessary to make climate-change risks “visible” (Global Commission on Adaptation, 2019). 

2. Research methodology 

2.1 Research objectives  

The aim of this research is presenting an innovative approach of city planning based on City 

Sensing which can simultaneously free cities from the burden of air pollution and climate 

change effects and trigger urban and social regenerative intervention. 

The application of integrated technologies, in fact, can contribute to the definition of new 

approaches to support urban planners in: 

• understanding the co-existence of several variables of Climate Change;  

• inclusively engaging and connecting researchers, policy-makers, citizens into the 

decision-making process; 

• creating a knowledge and practice community of resiliency (ITU, 2015). 

Due to the capacity of regulating urban microclimate of green infrastructures – in particular 

green roofs made with moss mat covering abandoned public building – the application of 

innovative technology can develop a reliable measuring system to detect atmospheric 

pollution which is scalable and allows urban and economic regeneration of abandoned areas 
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of the city. The United Nation Report on Extreme Poverty and Human Rights shed lights on 

the possible scenario of a ‘climate apartheid’ “where the wealthy pay to escape overheating, 

hunger, and conflict while the rest of the world is left to suffer” (United Nations Human 

Rights, Office of the High Commissioner, 2019).  

Starting from this terrible forecast, the study will propose a sustainable financially and 

environmentally alternative which empowers the adaptive capacity especially of vulnerable 

areas and groups.  

2.2 Research methodology  

City Sensing is a widespread and pervasive approach of city knowledge aimed at supporting 

urban planning and monitoring and share such a knowledge with key stakeholders in order 

to trigger a participative city modelling process. Such an interactive, streamlined but 

comprehensive decision-making is facilitated by the integration of ICT which, on the one 

hand, improves city resilience and its adaptive capacity thanks to the creation of an informed 

network of people. On the other, it enables territorial governance through the systematic 

dissemination and communication between all relevant stakeholders (ITU, 2015; 

Condotta&Borga, 2012; Borga, 2011). 

In particular, heterogeneous quantitative data that have been gathered during this research 

derive from two different sources: all Open-Source satellites of the Copernicus Mission and 

on-site surveys and official EUMETSAT1 databases providing information about pollution 

levels. 

As far as satellites, even if Earth Observation is not systematically used at local level for 

monitoring atmospheric pollution yet, its accurate resolution guarantees analysis 

consolidation potential on a continental scale. In particular, the 5P satellite can be widely 

applied in order to monitor urban air pollution and estimate green areas’ sequestration 

capacity, through the TROPOMI2 sensor which measure tropospheric pollution. 

With the aim of creating a city map, we first developed Sentinel-5P level 2 products to 

maintain a single grid per orbit (level 3 –L3). The conversion was carried out in a second 

phase, combining the different data in a single call. They were then merged with the 

Copernicus atmosphere monitoring service (CAMS) data. Finally, a map of samples was 

created on a normal spatial lat / lon grid with related product variables. All data have been 

geometrically corrected and compared with the near real-time data of the ECMWF3 

Integrated Forecasting System (IFS) which assimilate the IASI4 and MOPITT5 observations of 

carbon monoxide (CO) (Inness et al., 2015), provided by the CAMS.  

 
1 European Organisation for the Exploitation of Meteorological Satellites. 
2 TROPOspheric Monitoring Instrument. 
3 European Centre for Medium-Range Weather Forecasts ECVs Essential Climate Variables. 
4 Infrared Atmospheric Sounding Interferometer. 
5 Measurement of Pollution in the Troposphere. 
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Data analysis has been carried out on ozone (O3), carbon monoxide (CO), nitrogen dioxide 

(NO2), sulphur dioxide (SO2) and methane (CH4). Here we only present data related to CO. 

The interpolation of CAMS data with the time and position of the single TROPOMI 

measurement allowed to analyse the average density of the air column, taking into account 

the sensitivity to the vertical recovery of the TROPOMI sensor.  

All the processing tools are Open-source. SNAP6 libraries have been used for the processing 

of satellite images. Instead, the control and validation of data is carried out within the 

Python libraries (TensorFlow, Scikit-Learn, Numpy, Keras etc.) in order to guarantee low-cost 

services and wider accessibility. 

However, the orbit model has some variations. Every day the satellite's orbit moves slightly 

further east, so even two images of the same position for consecutive days have slightly 

different ground cover. After 16 days, the satellite passes back to exactly the same 

geographical point on the ground, restarting the orbit sequence. To solve this problem, we 

resampled the data on a normal spatial pixel grid. Data fusion was performed using multiple 

linear regression and its residual spatial interpolation (residual kriging). The results were 

verified by cross-validation (i.e. the interpolation calculated repeatedly, each time leaving 

out a sequence of satellite data). 

3. A Service Design approach for the city of Munich 

In the study case of Munich, the underlying theme is the pollution of urban areas. This 

project tackles the problem of pollution and urban decay in a holistic way, that is, treating a 

specific part of the city as an "ecosystem" that includes buildings and people, with the 

possibility of identifying possible advantageous variables of urban requalification with 

benefits in terms of environmental well-being by inserting, when possible, economic 

facilitating devices. The technological solution here developed provides a suite of services 

for different stakeholders; this solution, if properly connected, selects an integrated and 

synergistic use of technological, methodological, economic and social resources. 

The taken approach is that of Service Design whose concept is linked to the economic 

financial discipline and indicates an activity of integration and organization of different types 

of resources, including communication artifacts and materials pertaining to a specific 

service, aimed at improving the relationship between supplier and end user. In other words, 

Service Design can be seen as an interdisciplinary approach to the design of a service in 

which User-centered Design assumes a central importance in giving the service greater 

usability, desirability, accessibility and attractiveness and is recently described by some 

research (Prestes Joly, et al, 2019) as a key factor in service innovation. 

 
6 Stanford Network Analysis Platform. 
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One of the substantial elements of the approach is for example the use of satellite data. 

Salinas, et al (2014) show that they use digital tools and georeferenced data, combined with 

a co-design approach, interactively connecting between citizens, stakeholders and decision 

makers in the approach to urban problems as it provides a common and shared information 

base and efficient methods of communication and exchange of information between the 

various subjects. Salinas, et al, (2014) underline among the main vulnerabilities, the frequent 

and well-known difficulty of making the most technical aspects of the processes and the very 

different actors understandable. 

The approach to Service Design is applicable on many aspects, however a rather well-known 

aspect but less applied on a large scale, is certainly linked to the reliability and quality of the 

information that feed the digital strategies; in this regard, the idea that the blockchain can 

make a substantial contribution is very widespread and shared, however the examples of 

application of this technology are still rare. In the future prospects of evolution of this 

research, the blockchain has a central function in Service Design as it plans to automate the 

process that guarantees the origin of the information generated from data processing 

provided by satellite platforms, whose reliability and quality is consolidated.  

When satellite data are attributed an economic value, the need for a transfer register is 

evident, generating related costs and impacts on the service economy; alternatively, a self-

certified blockchain-based tracking system that is practically cost-free can be used. The same 

technological platform, in addition to the structured register, must also perform the 

important function of a meeting place between sellers and buyers of carbon credits by 

developing a market in which financial resources of the real market are introduced. 

The foregoing lays the foundations for the development of a process in which a subject 

owning a property to be redeveloped is convenient to carry out a "green intervention" 

thanks to the guarantees of return on short investment times, as well as bringing an 

environmental benefit to ensure community. 

3.1 Data driven sustainability model for city resilience  

The City Sensing approach is specifically oriented towards detailed knowledge of 

phenomena characterized by high temporal resolution and a medium-large spatial context; 

for this reason, it is also particularly suitable for this project where the topic of urban 

sustainability is central. As well known, the concept of sustainability is often characterized by 

different aspects interconnected with each other, in fact, sustainability understood almost 

always from an environmental point of view is highly dependent on the economic one and / 

or related to the social dimension. 

In this research, it is developed a cognitive and interpretative model of urban complexity 

supported by a system of digital data and information whose main objective is to provide a 

certain and reliable quantification of phenomena and dynamics usually considered 

unnecessary or not useful. It is possible therefore to speak of a "Data-Driven Sustainability 

Model" referring to a technological system of monitoring and evaluation of phenomena on 
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an urban scale that allows to develop real economies aimed at reducing negative impacts 

and improving the environmental quality and urban space. 

4. A project for the city of Munich  

4.1 Application of moss mats on abandoned buildings’ rooftops 

Urban regeneration, known as the installation of different forms of vegetation within the 

city, including street trees, hanging gardens, green roofs, green walls, etc. represents a 

strategic approach if supported by enabling technologies. Green infrastructures, in fact, can 

greatly reduce the level of concentration of particulates and CO2 through the sequestration 

capacity of the soil and plants related to photosynthesis and the regulation of the urban 

microclimate, contrasting the increase in temperature with the evapotranspiration of the 

leaves (Rete degli orti botanici della Lombardia, 2009; Rete Rurale Nazionale, 2012). Since 

‘90s, green infrastructures and their different applications (green roofs, green walls, vertical 

gardens) became very popular elements to counter-balance urban pollution’s effects and 

regenerate given areas (Bassan, 2014) through the implantation of some species into the 

city. A crucial role in sequestrating CO2 and particulate matter is played in particular by moss 

which is usually applied to cover roofs and walls of buildings through the creation of a “mat” 

(Directive 2000/60/CE). 

Our case study refers to the city of Munich (Germany) taking as a reference period from 

February 2019 to August 2019 with the processing of satellite images classified on a monthly 

average. Munich is Germany's third largest city with the highest population density and the 

capital of Bavaria, one of the most competitive industrial regions in Europe. Within the 

project, we processed information from the sentinel 5P satellite, the first mission dedicated 

to monitoring our atmosphere. Operating in synchronous orbit with the sun, the satellite 

maps a multitude of air pollutants around the world. The latter, in combination with the 

auxiliary input data, allowed to elaborate the concentration of each atmospheric gas and to 

model it on the basis of its absorption characteristics at specific wavelengths of light. 

The data we have analysed refer to the air column and not to specific points of the city, this 

allows us to analyse the problem of air pollution with a different view from the normal 

ground-based control units7. In this study we do not take into account the winds and 

possible variables that could interfere with our results.  

Therefore, the preliminary phase of the study was to identify the surfaces and buildings 

suitable for hosting garden roofs, green areas. We understood that all buildings cannot 

accommodate garden roofs or walkable green areas. In particular, the city of Munich has a 

building architecture mainly characterized by pitched roofs or roofs that are not suitable for 

 
7 Of course, it must be emphasized that atmospheric central units have much more precise data than 
satellite data. 
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extra weights. To solve this problem, we identified our solution in absorbent moss panels. 

These panels solve numerous problems, first of all the moss does not grow like a classic 

vertical plant but remains flat and can be installed both on pitched roofs and on all roofs that 

already house solar panels or external bodies.  

Moss is an inexpensive material for insulating homes. It is characterized by environmental 

compatibility, antiseptic properties, resistance to deformation. Furthermore, moss is 

characterized by being adaptable to almost all temperatures, in fact it needs little water due 

to its capacity of capturing it from the air humidity and natural precipitations. For this 

reason, it is able to remain dry for long periods by changing its color and then greening up as 

soon as it absorbs water. This guarantees a wider scalability of the solution as the moss mat 

can be used both in southern and northern Europe. 

 

 

. Figure 1. Moss installations in Stockholm, Sweden. 2017. Source: © Anselmo Lepore. 

Due to the low maintenance needs of the musk carpet, we have studied the effects of its 

installation on public and abandoned buildings and industrial areas. We have chosen this 

type of buildings because, on the one hand their large size guarantees a greater surface 

available to plant the moss. On the other hand, being public buildings, the interlocutor is in 

most cases a public administration, so it should be simpler finding agreements addressing 

community benefits. Furthermore, public and industrial buildings are homogeneously 

located throughout the city.  

Authors of many studies from North America and Europe have made strong economic 

arguments in favour of adaptive reuse of old public buildings, claiming that rehabilitation 

projects cost around 30 % less than comparable new construction, with possibility to access 

to tax credits and incentives to offset the high cost of rehabilitation (Rypkema, 1994). 

Abandoned buildings are often cataloged as a problem, but with the installation of mosses 

and green areas they play a double function. The first one is purely aesthetic, the second one 

is tied to the environment: abandoned buildings may turn into "sponge" buildings, literally 

buildings with the qualities of absorption of polluting substances. 
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4.2 Study results 

To better define and locate the areas with the highest pollution, Monaco has been divided 

into 5 areas used as a classification tool for statistical surveys. The 5 areas are very different 

from each other. For example, area 3 is the historic center, area 1 is mainly industrial, area 4 

and 5 are residential and industrial, finally area 2 is a residential area with a strong presence 

of greenery. 

 

Figure 2. Portioning of Munich in five study areas. 
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Figure 3. Distribution of Carbon Monoxide within the 5 study areas in Munich expressed in 

mol/m2 (at variable temperature and pressure) – Monthly Average 

 

The reference data used in this document derive from the monthly average of 2/3 images 

per day. 

 

 

Figure 4. Distribution of Methane within the 5 study areas in Munich expressed in mol/m2– 

Monthly Average 
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Figure 5. Distribution of Carbon Monoxide within the 5 study areas in Munich expressed in 

mol/m2– Monthly Average 

 

The figures showed the density values of the vertically integrated CO column. The major 

polluted areas are 1 and 4. In Figure 3, the influence of weather and climatic conditions on 

the concentration of pollutants in the atmosphere is noted with precision. In particular, we 

note that in June and July on average weather was rainier than in March and April, 

contributing to "cleaning up" the atmosphere. Figure 4, on the other hand, highlights the 

values of the monthly averages, which show the highest values and therefore a higher 

concentration of CO in these two areas compared to others. After carefully calculating the 

aerial columns of the whole city for a period of 6 months, for the purpose of our work we 

had to detect with certainty the available buildings and their shape. Carbon monoxide (CO) 

data are calculated using the measurement of the terrestrial radiance of the clear sky and 

the cloudy sky in the spectral range of 2.3 µm of the short-wave infrared part (SWIR) of the 

solar spectrum. TROPOMI's clear sky observations provide total CO columns with sensitivity 

to the tropospheric boundary layer. For cloudy atmospheres, the sensitivity of the column 

changes according to the path of the light. 

Although Sentinel-2 data has a resolution of 10 m, we preferred to use it anyway to make a 

comparison with the available Open Street Map (OSM) DATA. Therefore, Sentinel-2 images 

have been classified into a Pixel segmentation and objects like clouds are removed. The 
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validation led to the division of the territory (August 2019) with the assignment of the 

respective use (e.g. School, hospital etc.). 

Sponge buildings were identified in zones 1 and 4: 65 public buildings with a total area of 

175,156 m² were selected. The identification took place using the Google Maps geocoding 

tool, which allowed us to georefer on a map the addresses of all the public bodies of 

Monaco, only later through a classification of objects and OSM data we extrapolated the 

geometry of the building. 

 

Figure 6.  Selected “sponge” buildings located in area 1 and 4 of Munich 

 

Finally, a georeferenced file was prepared for the city of Munich. The data on the 

concentration of air quality have been attributed to the respective geometry of the buildings 

on a semi-annual and seasonal scale. The data on the half-yearly average concentration 

were interpolated and then compared with the CAMS monitoring data. From the geometry 

we extrapolated the surface taking into account the frames and unsuitable areas for 
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installing the moss. The 65 buildings with their extension could reduce the presence of CO by 

15% per month in the two selected areas. The data were calculated taking into account the 

fact that moss has a storage capacity of 2,500 Ug / m2 per hour of carbon monoxide and 

2,000 Ug / m2 of methane per hour (Forest Inventory and Analysis Database, 2018). Finally, 

in addition to the storage of pollutants, the same moss could capture 35 kg m² of carbon per 

year, which can be sold on the voluntary carbon market (Voluntary emission reductions - 

VER) through the blockchain. Below we show the advantages of the 65 buildings for the two 

polluted areas of Monaco: the proximity to these green infrastructures is a non-trivial 

condition to guarantee the highest level of removal of pollutants. With a 1 km buffer that 

uses Geographic Information System (GIS) tools, we made a projection of the potential 

benefits of these sponge buildings onto the city. The areas within the green line will benefit 

most from the presence of green roofs and walls in terms of the effect of mitigating air 

pollution. 

 

Figure 7. Mitigation effects of sponge buildings in the area 1 and 4 of Munich 
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5. Conclusions  

Main results from the case study of Munich unveil that the extensive use ICT integrated with 

urban greening and applied in a small reference area can represent a key mitigation and 

adaptation strategy, expecting therefore higher benefits if applied to the whole city of 

Munich.  

The great advantage of the presented integrated approach is that not only it mitigates 

climate change effect by monitoring and absorbing carbon emissions, but it also enhances 

adaptative actions related to the creation of green infrastructures and, in a future, a 

community-scale business model. 

Besides from being the new city lungs, future perspectives are here introduced for green 

walls through the integration of another technology – blockchain – whose tokenization 

system can contribute to the transformation of moss mat as net carbon sinks that can 

generate carbon credits to be sold in the carbon credit market. In this way, we 

demonstrated here that there is still time to work to build urban resilience and reduce 

climate risks at all scales with a price which is much cheaper than recovery and rebuilding: 

building on resilience, we prospect a scalable project which even can take profit from its 

source of deterioration. 

Moreover, the reintroduction of these green infrastructures not only contributes to inner 

city and suburban recovery, recognizing the importance of recycling old and underutilized 

buildings in terms of urban requalification, but this also discloses full social opportunities 

such as the re-acquisition of a sense of community intended as responsibility and obligations 

for one’s place and its residents, which is usually lost when deteriorated vacant buildings 

appear (Stas, 2007) or gentrification practices are implemented.  

Environmental degradation increases everyone’s vulnerability to climate change recalling on 

choral effort in order to empower resilience capacity. Making effects of climate change 

visible, however, helps integrating this variable into urban planning decisions: the 

integration of several technologies can therefore trigger experiential learning and 

participatory planning within communities. Based on City Sensing approach, in fact, our 

solution gives back decision-making power, especially to most vulnerable groups, allowing 

the development of shared goals and coordinated actions (Global Commission on 

Adaptation, 2019). 
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‘I Don't Want to Feel Outdated’. The 
dissonance between product 

attachment and contemporary 
relevance. 

Malene Pilgaard Harsaae

Abstract | Product attachment presents one aspect towards more sustainable clothing 
consumption. However, empirical research and narratives from several mature Danish women 
reveal that product attachment runs parallel to their desire to radiate contemporary 
relevance. This desire challenges product attachment as a path towards more sustainable 
clothing consumption. Based on this research, the article presents four small narratives, each 
revealing product attachment working alongside the desire to radiate contemporary 
relevance. The findings emerging from the narratives are discussed and reveal that a strong 
product attachment appears to increase the number of times a specific clothing product is 
used. However, a strong product attachment does not automatically prevent replacement or 
complementary consumption. The article does not present any solutions to the challenge of 
creating sustainable consumption but draws attention to the need of redefining what it means 
‘to be in fashion’ and thus promoting a paradigm shift within fashion. 

KEYWORDS | CLOTHES, FASHION, SUSTAINABILITY, PRODUCT ATTACHMENT, 
CONTEMPORARY RELEVANCE 
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1. Introduction  

It is incontestable that our current production, consumption, and disposal of clothing has a 

significant impact on and devastating consequences for the environment. The 2017 report 

“A new textiles economy: redesigning fashion’s future” by Ellen MacArthur Foundation 

estimates an approximate doubling of the clothing production between 2000 and 2015 

(Ellen MacArthur Foundation, 2017, p. 18). The report also draws attention to the under-

utilization of clothing.  

“Clothing is massively underused. Worldwide, clothing utilisation – the average 

number of times a garment is worn before it ceases to be used – has decreased by 

36% compared to 15 years ago”. (Ellen MacArthur Foundation, 2017, p. 19).  

Two main reasons for the underutilization of clothes are discernible. One is the actual nature 

of the physical product, the way it is manufactured and the materials chosen for the 

production. Many contemporary clothing products materialize as pure commodities and are 

not designed and produced with the intention of creating products that last. This approach 

has consequences in relation to the number of times a piece of clothing can be used either 

by the original purchaser or in relation to prolonging the useful life of a piece of clothing 

with a new owner through e.g. second-hand purchase.  

The second reason for the underutilization of clothes relates to the users’ experiences and 

satisfaction with the clothing items and the significance of clothes in the construction of 

identity. Products and consumption in general are repeatedly emphasized as elements by 

which the individual formats and constructs identity (Giddens, 1997, Baumann, 2000). 

Clothing products and choices provide a very visible form of consumption and “… performs a 

major role in the construction of social identity” (Crane, 2000, p. 1). Clothing choices are 

influenced by cultures and norms, by changing times and fashions, and by the desire to 

radiate contemporary relevance, “… the desire to be ‘in fashion’ that promotes 

consumption”. (Entwistle, [2000] 2015, p. xiv). 

Overall, the development of the current fast fashion business model focusing on fastest to 

the market, low prices, an ever faster change of fashion trends, and the increasing speed of 

new products available on the market have contributed to an upswing in the consumption of 

fashion / clothing products. These factors have created a consumer culture paradigm of 

product detachment and short-term satisfaction, leading to underutilization of clothing as 

product selection does not encourage repair and maintenance of clothing, but fast 

replacement and early disposal. (Armstrong et al. 2016, Lang et al. 2016, Niinimäki and Hassi, 

2011, Clark, 2008, Birtwistle and Moore 2007). 
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2. Background 

One approach to address the underutilization of clothing and to reverse the current 

downward trend of average times a piece of clothing is used, is an increased focus on 

designing and producing long-lasting products with a deep product attachment. Product 

attachment is highlighted as a potential improvement towards more sustainable 

consumption of products, including clothing. (Mugge et al., 2010, Niinimäki and Hassi, 2011, 

Niinimäki and Armstrong, 2013, Lang et al., 2016). Designing clothes with the intention of 

fostering product attachment is however fraught with complexity. "Unfortunately", product 

attachment arises not only through an optimization of the nature of the products, good fit, 

long lasting materials, and durable manufacturing. These are all tangible elements that can 

be addressed and improved though an intensified focus on the design and production of 

clothing with the intention of making garments that last. Despite disrupting the current 

dominant fast fashion paradigm, designing and producing clothing that lasts is physically 

possible. However, creating garments that last in terms of material and manufacture are not 

the sole factors that contribute to creating a potential product attachment. "Making clothes 

last is very different from making long-lasting clothes". (Fletcher, 2012, p. 227). 

Intangible mechanisms like those of experiences and satisfaction related to situational use 

and memories related to personal experiences and feelings simultaneously influence 

product attachments. (Mugge et al., 2010, Niinimäki and Hassi, 2011, Niinimäki and 

Armstrong, 2013). These are experiences that are uncontrollable for designers. 

Additionally, a deep product attachment does not replace the individual’s drive to keep up 

with time and to radiate contemporary relevance by following current fashion trends and 

changing aesthetics.   

“Rarely does a new item better protect our bodies physically or offer enhanced 

functionality; rather we buy afresh to make visible our identity both as an 

individual and part of larger social groups within a particular place and time”. 

(Fletcher, 2012, p. 225).  

Not often do consumers thus buy clothes based on physical needs but they are caught in a 

paradigm of constant change, newness, and planned obsolescence, the paradigm of fashion.   

“Most clothing purchases are driven by a need to fulfil emotional desires or vanity needs 

rather than a real need for new clothing” (Niinimäki and Armstrong, 2013, p. 191).  

Research among mature Danish women supports the notion of clothing purchases driven by 

psychological needs rather than by physical needs. (Harsaae, 2020).Based on findings from 

my research, this article aims to present and discuss some perspectives on product 

attachment. In this context, the findings are presented as four small narratives, which are 

excerpts from larger and more in-depth narratives presented in the final PhD thesis. The 

narratives illustrate how the desire to radiate contemporary relevance runs parallel to 
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product attachment, thus challenging product attachment as a path to sustainable 

consumption. 

3. Narratives of product attachment and contemporary 
relevance. 

From 2016 to 2019, I conducted an empirically-based study of mature Danish women's 
construction of style through clothes. The study consisted of a questionnaire (n= 293) and 
semi-structured interviews (n=113) among Danish women born 1940 – 2000 and wardrobe 
inspired (Fletcher, Klepp, 2018) in-depths interviews (n=4) with women born 1941 - 1965. 
The research design focused on addressing ordinary women’s engagement with clothes. The 
respondents represent a fairly average group of Danish women with respect to education, 
income and lifestyle. 
The data collection formed the basis of narrative analysis to specifically identify mature (50+) 
Danish women’s interaction with and relationship to clothes. The analysis focused on 
identifying how each women’s clothing culture “… speaks itself through an individual story” 
(Riessman, 1993:5) and aimed to detect similarities and differences among the women’s 
style narratives as a framework for their individual style (Harsaae, 2020). The point of 
departure for the conceptualization of style narrative is based on Tulloch’s (2010) 
introduction of the concept; 

 “I see the styling practices of a layperson’s articulation of everyday life through their 
styled body as equally valid. For me this is part of the process of self-telling, that is, 
to expound an aspect of autobiography of oneself through the clothing choices an 
individual makes — what I have come to call style narratives.” (Tulloch, 2010, p. 276)  

In connection with the research and subsequent analyses, a number of perspectives 
emerged, including product attachment, which was not included as such in the original 
frame of inquiry. However, product attachment arose spontaneously in the conversations 
with the women. 
The data strands revealed that several mature Danish women possess – and use – clothes 
they have bought 15, 20, even 40 years ago. This notion indicates a strong product 
attachment to specific clothing items, arising through usability, experiences, and memories.  

“Niinimäki and Koskinen (2011) identified a number of determinants of emotional 
attachment to clothing and other textile products. However, these meaningful 
garments most often represent a certain memory and may no longer be in active 
use.”  (Niinimäki and Armstrong, 2013, p. 191)  

Contrary to the findings of Niinimäki and Armstrong (2013) my respondents predominantly 
emphasize attachment to old products, which are still in active use. This does not exclude 
that the same women keep and own clothes for nostalgic reasons which are no longer in 
active use. However, these women generally appeared more inclined to narrate about the 
clothes they still actively use. “I have clothes from the last 40 years, but I wear all of it.” 
(Margrethe, born 1947). As product attachment related to clothes in active use was brought 
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forward spontaneously by the women themselves and appeared significant for them, the 
perspective on product attachment to clothes not in active use was not pursued. 
Short extracts from four selected narratives illustrate some of the dominating and different 
perspectives on the emotional/psychological mechanisms governing the drive to radiate 
contemporary relevance operating alongside a strong product attachment. 

3.1 “I still wear my 40-year-old velvet dress” - Margrethe, born 1947  

Margrethe is a retired doctor born in 1947, she is married and has two grown-up daughters. 

She is a very petite woman meaning that she sometimes has to browse teenage or children 

departments for clothes matching her petite size. She has a classic contemporary style 

consisting of basic garments mainly in monochrome classic colors as black and navy; in the 

summertime she adds some brighter colors and a few patterns. She does not express any 

particular interest in fashion as such but valuates her appearance. “Every morning I carefully 

consider what to wear”. Financially, she has the means to engage with expensive clothes and 

invests in exclusive pieces of outerwear, e.g. a mink coat, and a dress for a special occasion. 

Garments, which she uses for decades. However, she renews her daily wear wardrobe 

regularly through the purchase of basic t-shirts and other jersey products like short tight- 

fitting skirts and dresses, which she mainly buys at the supermarket. She feels that a higher 

price does not guarantee her a better quality and the low supermarket prices justify that she 

replaces her basic items frequently, when they start to look worn out or outdated.  "My 

dream style is too expensive, I can afford it, but I will simply not buy it out of principle. I don’t 

want to pay a higher price for better quality, fit, and manufacturing.  After all, price is not 

related to design and trend".  Her main reason for acquiring new clothing product relates to 

her daughters’ opinion about her appearance. “I want my daughters to think I look smart”. 

3.2 “I want to be part of the time” - Jette, born 1950 

Jette is born in 1950 and is a retired pedagogue. Her style consists of tight-fitting jeans, Doc 
Martens inspired boots, colourful knits and printed shirts. She loves shopping and buys, 
returns, and changes her garments multiple times a month almost exclusively at second-
hand shops. “I have a fast replacement of clothes. It is my hobby to browse for good bargains 
in second-hand shops and the low prices allow me to take chances. I just give it back for 
reuse if it is not right”. Despite her fast replacement of clothing items, she nevertheless 
presents several items which she will “… never part with.” E.g. a short patchwork jacket from 
the 80’s and a black leather skirt that was a hand-me-down from her sister and which has 
been a part of Jette’s wardrobe since the late 90’s.  “I think it's so cool. It's worn, there is 
patina on it, and I feel comfortable in it. I inherited it from my sister, and she used it for 10 
years before I got it; that is something I like”. She hunts for the low prices and predominantly 
buys fast fashion brands like H & M and Bestseller. She takes a great interest in trends and 
fashion and wants to appear fashionable and ageless.  She emphasizes the importance of 
being part of the time by constantly adding, removing, and replacing styles in her wardrobe 
and wants her clothes to radiate contemporary relevance as an indicator of her ability to 
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avoid appearing old, physically as well as psychologically. ”I think it is fun to be part of time. 
In this way, I feel that my heyday wasn’t 10 years ago”.  

3.3 “I don’t want to feel outdated” - Anne, born 1953 

Anne is a professor in psychology and is still working full time. She has a Scandinavian 
minimalistic style with an emphasis on skirts and dresses. Black is the dominating color, 
which she combines with simple graphic prints in strong colors. She valuates clothes with “… 
comfort, mobility, good quality, it must last several seasons. It must not be too extreme, it 
must be usable over time,” and she presents 12-15-year-old dresses and blazers that she still 
frequently uses. She expresses an increasing awareness of the consequences of her own 
consumption habits but still buys clothes every second month.  “In the last years, I only buy 
what I need, and I value the philosophy behind. By buying a little less, I show my position and 
attitude towards child labor and the environment”. Anne takes a great interest in clothes and 
buys high-end products. She enjoys shopping and prioritizes the effort to find the ‘right’ 
garments. Her purchases are characterized by conscious selection, and the few times she has 
given in to a sudden impulse have been her worst buys. She likes clothing concepts with 
alternative approaches, e.g. attending events where you pay half of the price upfront and 
waits eight weeks for delivery and final payments.  She never buys from supermarkets or fast 
fashion chains.  Her clothing choices supports her feeling of self and she emphasizes the 
importance of radiating contemporary relevance as a part of her identity. “Trends are 
important. I don't want to feel outdated, to look old fashioned” 

3.4 “I don’t want to look like a 70’s relict” - Susanne, born 1959 

Susanne is currently unemployed; she has an education as pattern maker and is born in 
1959. She has a 70’s and 80's inspired style with lots of tunics, loose pants and overall 
patterns inspired by both decades. Her colour choices consist of black and white as the 
basics combined with strong 80's colours like cobalt and cerise.  
Susanne presents a pair of 20-year-old black pants which she loves and still uses because of 
“… the comfort, the material, and the fit; they are made for women”. She has repaired and 
even enlarged the pants with a white insert in the side seams in order to be able to keep on 
using the pants despite her changed body. Her wardrobe contains more examples of beloved 
items and long-lasting items, yet at the same time she buys new items every third month to 
renew her wardrobe. She buys medium-priced products from recognized Danish designer 
brands and from time to time makes a good find in second-hand shops. She is interested in 
clothes and fashion as a part of her appearance and the well-being connected to fitting in to 
the occasion and situation. She enjoys reading fashion magazines and following online 
fashion shows to stay informed and updated about fashion both from a personal and a 
professional perspective. “Trends are not important as such, but I do not want to be labelled 
as a 70’s relict so I do follow them” 

3.5 Findings 

Each of the women reveals a narrative as well as a strong product attachment to several 
products with life spans from 10 to 40 years thus extending the average times a specific 
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product is used. However, they still purchase new items with a regularity between a 
fortnight and every three months. Thus, they are participating in and contributing to driving 
the wheels of fashion forward and thereby contributing to minimizing the average times of 
use for products in general.  The women concurrently express their agreement on how the 
need to appear updated and radiate contemporary relevance drive their continuous 
consumption and acquisition of new clothing items. This corresponds to the findings posited 
by Evans and Cooper (2010) and cited by Fletcher (2012): 

“Sian Evans and Tim Cooper note, “attachment doesn’t necessarily lead to lifespan 
optimizing behaviour” (2010: 334). Simply because users have formed a bond with a 
piece, does not mean it will be used or replacement consumption prevented”. 
(Fletcher, 2012, p. 228/229) 

These women present clothes still frequently in use and which form a kind of stationarity in 
their wardrobe. Parallel to 'replacement consumption' prompted by items kept by emotional 
bonds and not in use, the consumption behaviour of these women appeared to be equally 
characterized as constant complementary consumption. These women agree on the 
importance of radiating contemporary relevance through their selection of clothing that 
follow current fashion trends. This stimulates them to continuously update and complement 
their wardrobe with new garments of contemporary relevance. 

4. Discussion and reflections 

The small extracts of the narratives show the presence of product attachment to various 
garments still in active use. Product attachment is thus a unifying factor in the four women's 
clothing narratives. The women also unanimously express the importance of appearing 
updated and radiating contemporary relevance through their clothing choices. Their stories 
thus all contain the oxymoron between product attachment as a path to sustainability, and 
the desire to radiate contemporary relevance as a driver for consumption and as such an 
obstruction for product attachment as a path towards sustainability. Although the oxymoron 
is present in all four stories, there are still significant differences in the women’s clothing and 
consumption culture. Weekly consumption and replacement of clothes to satisfy the joy of 
getting something new, being part of the times, and making the good finds that Jette 
achieves by browsing second-hand stores. Margrethe maintains a stationarity in her 
wardrobe predominantly consisting of expensive outerwear, e.g. fur coats and beloved 
dresses. However, she still replaces basic items every second month through purchases in 
supermarkets, so she appears well-dressed and smart for her daughters. Susanne 
supplements her wardrobe with the new fashion, predominantly from high-streets brands 
approximately every third month to appear updated. Though she emphasizes longer-lasting 
products, Anne buys high-end brands every third month as she does not want to appear 
outdated.  
They all submit to the mechanisms of fashion and the current paradigm of consumption of 
clothing products as a substantial constituent in their constant construction of identity. The 
questionnaire (n=293) does not reveal any significant difference in the consumption 
frequency between the various age cohorts. Based solely on their age, mature women 
possess better possibilities of exercising engagement with long-lasting products. However, 
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the desire to express their identity through their clothing selection and purchase of new 
products of contemporary relevance, does not appear to be remarkably lesser than the 
younger women as expressed by their consumption behavior. Gilleard and Higgs (2000) 
similarly emphasize how mature and older individuals continuously construct their identity 
through consumption; “… the identity that the individual constructs to express and interpret 
their own aging”. (Gilleard and Higgs, 2000 p: 23).   
These women emphasize the tangible properties of the specific product as well as intangible 
feelings related to experiences and memories of use as foundation for their product 
attachment thus, articulating and supporting Fletcher’s differentiation between products 
that last and long-lasting products.  

“But for fashion clothes, which already endure physically long past their period of 
use, putting resources and effort into enhancing the physical durability of seams and 
fabrics is worth little if it is aesthetics or social preferences—or even changing 
waistlines—not material robustness that determines a piece’s lifespan”. (Fletcher, 
2012, p. 227) 

In the past, it was a matter of course that products were produced to last a long time. The 
materials were durable and processing slow, hence clothing was relatively expensive and 
therefore clothes were maintained and repaired, and it was not uncommon for clothes to be 
inherited from generation to generation. The practice knowledge is still possible to include in 
the current production of clothes, provided we are able to change the current business 
models of fast fashion with focus on quantity and escalating newness to alternative business 
models with focus on quality and consideration in relation to the production of clothes. 
Creating products that last is a factor, though not the solely determining one, in the 
occurrence of product attachment and furthermore a prerequisite for the possibility of re-
use and recycling. Products that last thus accommodate the potential of improving the 
average times a specific product is used.  
The intangible elements related to individual experiences and memories are more complex 
to address but the more knowledge we obtain about users and their preferences, the more 
plausible it is that we can also design long-lasting products in terms of product attachment 
and in this way create longer lasting products.  
 

“[ ] a “prior to production” approach, where the philosophy behind the product is 
linked to the user at an early stage with the aim of creating products that have a 
longer life cycle thereby postponing the disposal of the product”. (Harsaae & 
Terkildsen, 2016, p. 452) 

 
An increased focus on the development and production process of clothes on products that 
last as well as long-lasting products may provide the foundation for a strong product 
attachment as a path towards a more sustainable use of clothes and an improvement in the 
numbers for the current under-utilization of clothes (Ellen MacArthur Foundation, 2017, 
p.19). But the approach is strongly challenged by the current consumption culture.   
However, there are changes in consumption culture as posited by e.g. Clark already in 2008; 

“[ ] the slow approach is introduced and presented as something more than a literal 
opposite to fast fashion. The term is used to identify sustainable fashion solutions, 
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based on the repositioning of strategies of design, production, consumption, use, 
and reuse, which are emerging along side the global fashion system, and are posing 
a potential challenge to it”. (Clark, 2008, p. 428, my emphasize) 

The potential challenges for the global fashion system emphasized by Clark have further 
advanced since 2008 with the increasing attention and concerns bestowed on the climate 
changes, e.g. Towards the Circular Economy (Ellen MacArthur Foundation, 2013), The 17 
Sustainable Development Goals (United Nations, 2015), and Doughnut Economics (Raworth, 
2017). Within the fashion system changes have predominantly focused on materials, though 
new business models do emerge as well.   
 
The critical system thinker Donella Meadows accentuates paradigm shifts as the most 
influential in improvement of systems. (Meadows, 2008). Several researchers within the 
realm of fashion similarly advocate a paradigm shift in consumption behavior as necessary 
for improvement of the fashion industry’s devastating impact on the environment. (E.g. 
Clark, 2008, Fletcher, 2012, 2019, Skjold, 2019, Klepp, 2019, Author, 2016).  

5. Concluding remarks 

The “right” fit, good lasting manufacturing, durable materials, or materials aging gracefully, 
are definitely elements that are initial prerequisites for the creation of product attachment. 
These elements are all possible to address even if they are not dominant in the current 
business models prevailing within the fashion industry. Though the creating of products that 
last not necessarily prevent replacement (Fletcher, 2012) or complementary consumption 
for the individual, products that last have the potential to increase the times a specific 
garments is used through wear and use by multiple users from hand-me-downs to second-
hand bargains.  
The emotional attachment obtained through experiences, memories, and usability is equally 
significant for the creation of product attachment. This aspect of product attachment is 
more complex to orchestrate and even when it occurs, it does not appear to prevent further 
consumption. The desire to express identity through the use of clothing products, to radiate 
contemporary relevance by following new and upcoming fashion trends, to follow fashion 
through consumption are still strong drivers.  
Maybe we need a completely new definition of what it means ‘to be in fashion’ to drive the 
necessary paradigm shift in consumption that can truly improve the global fashion industry’s 
currently devastating impact on the environment.  
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Abstract | Visualization is one of the key elements for problem analysis and characterization. 
Designers are key players in the entire process of the product-service chain and are relevant 
actors in the linear economy model of consumption. The growing unsustainability of this 
model of production and consumption challenges the design methodology to deal with the 
new environmental, social and economic reality, that promote the need of holistic approaches 
to problem-solving, for a more sustainable production-consumption paradigm. To support the 
transition towards Circular Economy (CE), designers have the opportunity to act in this field 
where the value of products, materials and resources is maintained as long as possible in the 
system. By using tools and strategies they can help multidisciplinary approaches to support 
the development of more holistic solutions.  The CE Journey tool promotes project-based 
learning and it has been tested with students from various fields of training, professionals and 
companies from various sectors of transformation. Based on a canvas approach it allows 
visualization of the flows (of goods and information), touchpoints and interactions of 
materials, partners, producers and users, it helps to analyse and optimize scenarios 
throughout the product lifecycle (uphill, tophill and downhill).  
This document will provide comments on the several testing phases and optimization, 
reporting on the integration of CE in project development. The main focus of this approach is 
the development of educational content and tools to support the CE. However, a holistic 
approach can provide a closer relation to the real context, increasing the applicability of the 
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tool and thus, the proximity with industrial and business partners. The CE Journey tool intends 
to promote direct contact between the various actors involved in decision making for product-
service development. Through a visual representation of the journey, it aims to identify the 
touchpoints between the factors identified: materials, producers, stakeholders and users, 
providing a model for analysis and identification of opportunities to optimize the journey and 
to enhance the closing of the loops to present a more circular solution. The expected result is 
a visual matrix that allows the players visualize journey and stakeholders’ interactions to 
optimize the journey and closing of the loops. 

KEYWORDS | DESIGN FOR CIRCULAR ECONOMY, TOOLS, CO-CREATION, VISUALIZATION 
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1. Framework introduction 

With the need to act in complex scenarios and fluid modernity [1], project methodologies 
need new holistic approaches as well as new resources or design tools. The principles of 
Ferdinand Saussure [2] - the sign, the meaning and the signifier - are considered relevant, in 
terms of what and how people communicate. In this case, visualization is understood as one 
major aspect to clarify what the various stakeholders are talking about. 
 
For the last decades, we have seen the consolidation of a linear consumption model 
supported by an economic model that emphasizes this reality and brings new social, 
economic and environmental challenges. Promoting a circular model, in one hand, fosters 
how waste and production systems are designed to enhance the reduction of virgin 
resources and on the other hand, products and materials are kept in use and values 
sustained for as long as possible - lowering the stress on natural systems [3]. 
Designers can impact in the entire process of the product-service chain and are relevant 
actors in the linear economy model of consumption. To do so, it is important to support and 
promote skills and multidisciplinary competences towards design for circular economy [4]. 
 
The European Katch_e project (Knowledge Alliance on Product-Service Development 
towards Circular Economy and Sustainability in Higher Education), develops several training 
materials on CE, including both theoretical background materials and tools for practical 
implementation of CE solutions in organizations. Katch_e aims at addressing the challenge of 
reinforcing skills and competences in the field of product-service development for Circular 
Economy and sustainability, with a particular focus on the construction and furniture 
sectors. A previous analysis of the implementation of CE showed that the interviewed 
students, mostly industrial design engineering students, indicated that CE was not taught in 
a specific way but was included horizontally within other disciplines related to 
environmental science and sustainability. Some indicated that they had not received any 
related training, and all agreed that the received training was insufficient. According to the 
analysis of needs and the interview results, a set of specific contents on CE has been 
proposed in Katch_e (Figure 1). These materials (eight modules and seven tools) meant to be 
used in academic teachings, in-classroom context, as well as in companies. They address 
how to define new business models, how to develop products and processes and the 
assessment and communication of the circularity. This paper describes de development of 
one of this seven tools and how it was tested. 
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Figure 1. Modules and tools developed in Katch_e project. 

1.1 The power of visualization  

The implementation of design processes to new contexts of action and the involvement of 
new actors requires consideration in the choice and definition of the procedural approach. 
The relevance of the procedural model increases when we act in complex scenarios and 
when we have to support the transition from more traditional approaches to contemporary 
approaches [5], as well as in the articulation of different languages characteristic of 
multidisciplinary teams [6]. To enhance positive and effective results, resulting from the 
elaborated work, a taxonomic analysis of models [7] [6] and procedural design approaches 
[8] [9] [10] was developed. This analysis allowed us to assess the importance of two main 
issues. The first, that the power of visualizing knowledge in problem-solving is considered 
remarkable as a means of communication and support for generating, analysing and 
synthesizing information, as well as facilitating dialogue between actors and revealing data, 
relationships and fields of exploration and construction solutions [11]. In other words, the 
visualization of knowledge emerges as support for the definition of a real context (to 
understand) and to enhance an approach to the abstract (to deconstruct). An analogous 
approach to the process of characterizing what (what is) and the consequent abstract 
deconstruction (exploratory and constructive) of possible scenarios (what could be) [11].  
 
The visualization can act as an enhancer of projectual fluidity, an accelerator of convergence 
and understanding of the different team elements, as well as reducing the possibility of 
divergent forms of interpretation [12].  
 
As a complementary form of this conceptual framework and the principles of Ferdinand 
Saussure [2] - the sign, the meaning and the signifier - are presented as relevant. The first 
two are bases that are potentially interpreted stably, according to specific codes and social 
contexts, and the last assumes a personal dimension, a unique interpretation and relative to 
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the individual experiences of the person. This reflects the material and sensory side 
represented or visually idealized, which is understood as a possible point of divergence 
between people through its particular characterization. In this way, we assume the 
relevance of the resources or tools used, as supports that promote clarification, inter- and 
intra-group dialogue and eminently visual representation. Finally, we resort to an approach 
centred on the positive core [10], as an initial starting point, intending to enhance the 
identification of opportunities instead of the identification of problems. By adopting a 
gradual strategy is considered useful in facilitating communication between people who 
seek to: stimulate understanding between and within groups, through the development of a 
common language; and facilitate the introduction and use of visual resources, initially based 
on spelling that is gradually being contaminated by the graphic aspect; 

2. Circular Economy Journey Canvas - Tool goals and 
development 

The main focus of this approach is the development of educational content and tools to 
support Circular Economy. However, a holistic approach can provide a closer relation to the 
real context, increasing the applicability of the tool and thus, the proximity with industrial 
and business partners.  The Circular Economy Journey Canvas tool intends to promote direct 
contact between the various actors involved in decision making for product-service 
development.  Considering this, the tool was designed based on three distinct but 
interconnected moments, which encourage the analysis of materials, partners, producers 
and users, constituting a tool for validation or exploration of the product-service lifecycle.   
The first two moment of CE Journey tool were inspired by IDEO Circular Joint Venture 
Workshop. They aim to clarify the Superpowers (meaning the roles and assets) and the 
Challenges (regarding activities, barriers and motivations) of the various actors/factors that 
are involved in the product-service already defined. These serve to create a common 
understanding between the parties of which role, motivations, added value and difficulties 
they may have when confronted during the project. These two moments described are 
materialized with specific cards that must be distributed and analysed, fostering reflection 
upon the superpowers and challenges. This can be particularly helpful for multidisciplinary 
teams, for it implies to be invested in those actors/factor’s specific role. After these first two 
moments it was defined the need to produce some visual support were the several 
stakeholders could see all the interactions, flows and touchpoints of materials, partners, 
producers and users. This task must be fulfill in group and using a canvas that was grounded 
in the customer journey concept. 
 
The tool was intended for testing with different audiences: not only students but also 
professionals already working in product-service development. It should be made available 
for free, easy to be download and printed.  
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2.1 Tool description 

The CE Journey is a tool that through a visual representation of a product/service journey, it 

aims to identify the touchpoints between several identified factors: materials, producers, 

partners and users, providing a model for analysis and identification of opportunities to 

optimize the journey and to enhance the closing of loops to present a more circular solution. 

It promotes an exploratory and visual assessment, which allows the representation of an 

overall Product / Service / System journey, in the three stages (uphill, top hill and downhill).  

After a clear problem or challenge definition, it promotes two analysis tasks that allows the 

player to reflect on their roles and challenges toward a circular and sustainable solution. As a 

consequence of this previous tasks, in group, the players can develop an overall journey and 

explore possible strategic solutions to further develop possible future ideas and 

improvement opportunities can be identified. The analysis of this creativity session induced 

the design and development team to define and explore new opportunities, that will be 

further developed. With the results, the project team can demonstrate where and how the 

problem or circular opportunity can be address. 

The application of the tool is composed of 3 tasks:    

1st Superpowers (30 minutes);       

2nd Challenges (30 Minutes);       

3rd CE Journey Canvas (60 minutes)  

Target Group: The tool targets product developers and designers which aim to integrate 

circular design approaches in the development of new products and services – both 

professionals and students in related fields alike.   

Prerequisites: The users should clearly define a problem and have group of participants with 

a good knowledge of the sustainability of a product or service along the life cycle, or be 

provided with such information, related to the defined problem (in the case of the tool being 

used in an academic context).  

Previous knowledge about CE and Product Service System (PSS) is recommended.  

Results:   

• A prioritization of roles, assets, challenges, tasks and barriers that can be found 

as applicable design strategies for a more circular and sustainable 

product/service; 

• A common understanding of the flow of relationships and exchanges between 

the various solution factors.   

• A visual canvas that allows the user to understand the journey and touchpoints 

of the products, producers, partners and users in order to optimize it and 

potentiate closing of the loops.  
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• A visual outcome for one overall analysis of the product or service solution 

according to the possible PSS proposal;  

• Immediate improvement ideas and opportunities, through the reflection and 

assessment of possible solutions and flows;  

• Background information for a brainstorming or other creativity session;  

Limitations:   

• This tool was developed for exploratory or assessment purposes, in which there 

is no quantitative data – that for some stakeholders/professional can be more 

abstract in terms of circularity and sustainability. By that reason we think this 

tool can be complemented with a Life-Cycle Analysis tool. Despite of this 

limitation, the solutions that can be achieved with the tool may be more 

incremental or more radical, depending on possible creative solutions. 

Time of tool application: Up to 2 - 3 hours (with coffee-break)   

There are available several types of cards (Figure 2): 

Instructions cards that presents What is, goals and how to use it description (3 cards); 

Circular Economy Focus Card (1 card) The major focus of this game is to achieve or enhance 

Circular Economy solutions, so please keep the purple card under your sight!! 

Superpowers and Challenges’ cards (set of 8 cards each, two for stakeholder/factor) these 

cards are identified by the order of the task, name (e.g. 1.2 Producer Superpowers, 2.1 

Producer Challenges) and colour code (orange -material; blues – producer; green – partner; 

red: user) related for each role.  

Blank cards of each stakeholder/factor (set of 8 cards, two for stakeholder/factor) to be 

fullfill in order to the trigger question that are presented (10 questions in total per 

stakeholder) 

Stages’ cards these 17 cards can aid you to further analyse the potential of each stage when 

you are developing your path in the canvas. They present trigger questions that might be 

helpful to think about the specific stage in a circular economy approach. 
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Figure 2.   Set of cards: “0” instructions; “Focus Card” major goals of the activity; “1” 
Superpower instructions task cards; “2” Challenges instructions task cards; “3” CE Journey 
Canvas instructions card and trigger questions cards for activities 1st and 2nd activities. 

The third task to fulfill in the CE Journey Canvas is essential to outline the journey and 

identify where the starting point of each stakeholders/factor (it can be in an uphill, top hill or 

downhill stage) (figure 3).  Each actor must identify the journey starting point and 

sequentially number and fill their tasks and goals, outlining the path (with pins and colour 

threads). In collaboration, the participants must try to identify their touchpoints. The 

participants must aim to optimize the solution in its economic, environmental and social 

dimensions. The CE Journey canvas printable version available is 1200x900mm (figure 3) 

 

3534   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE



Innovation through circular economy  

 

 

           

Figure 3.   Pre-set CE Journey canvas and stage cards organize by color code: blue – uphill; 
orange – tophill; coral – downhill); pins and color threads. 

2.2. Testing and adaptation 

As already mentioned, the tool was intended for testing with different audiences: not only 
students but also professionals already working in product-service development.  
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2.2.1 TEST WITH STUDENTS 

In a preliminary moment, the tool was tested with master’s degree students enrolled in a 

specific Circular Economy curricular unit. The students, from various backgrounds, worked in 

multidisciplinary groups that were developing furniture pieces applying cork and other 

materials, such as wood or metal. After the tests and according to the results and feedback 

obtained, changes were made, simplifying tasks and time reduction of the use of the tool. 

This was applied by reducing the total number of questions and including most elements on 

the canvas. The tool was intended to help players and/or stakeholders to assess the overall 

Product/Service/System journey, in the three stages (uphill, top hill and downhill) and along 

with the several factors: materials, producers, stakeholders and users. Figures below show 

the first version tested by students. This session lasted 3 hours. 

 

    

Figure 4.   Master’s degree students test sessions. 
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2.2.2. TEST WITH PROFESSIONALS AND INVESTIGATORS  
 
Validation among professionals and investigators was also taken into account. This took 
place at two different session: the first together in a consortium meeting staff (figure, 
involving the different partners in testing activities; the second through testing at a national 
workshop by inviting national partners (companies/organizations, professionals, teachers, 
researchers, students). 

 

Figure 5.   Consortium partner meeting test sessions. 

In the first session, we determined with a national partner (cork company) a challenge 
related to its production and business area, which was presented together with the 
instructions and objectives of the tool. During a 1h30 session the tool was tested. Despite 
the short experimentation time, the considerations were in line with the indications of the 
first test of students. However, the presentation of a closed and concrete challenge proved 
to be simpler to use and explore the tool. This same strategy was applied on second session 
(national Stakeholders where), where we had two groups of 8 persons each testing the tool. 
After a brief introduction and explanation of the tool, for each group was presented a 
specific challenge related to national companies/partner. One related to cork industry and 
another in the business area of production of wood products. In each group there was an 
element of each company, which facilitated the process of explaining and clarifying of 
specific challenges or doubts related to the product / service in question. This session lasted 
2 hours. 
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Figure 6.   National stakeholders’ workshop 

Although the majority of the participants made positive comments. It was notorious, like the 
test with consortium partners, the difficulty in develop conceptual thinking solutions without 
validation or use of objective data. This difficulty was more evident in professionals related 
to LCA, although several of them demonstrated an interest in using this tool in parallel with 
studies or data on product life cycle. Another consensual remark was the lack of time to 
complete all tasks, highlighting the number of cards as a negative point 
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2.2.3. ADAPTATION AND IMPROVEMENTS 

After the tests and according to the results and feedback obtained, it was clear the need to 

made changes in order to simplify the tool use. The remarks in both sessions underline the 

need for the simplification of tasks and time reduction of the use of the tool.  

After the tests developed and gauging of the criticisms and suggestions, the tool's 

improvement proceeded. These had the following objectives:  

Number of components - reduction of the number of elements/cards 

Clarification of use - Creation of rules and how to use it paper sheet separate from the card 

strategy; Creation of the problem example and open problem cards, the first presented an 

example of a possible project opportunity, the second a filling matrix with the various 

elements for defining a possible project.  

Supports - derived from the large format of the canvas, A3 versions were developed, as well 

as digital versions (PPT) with a pre-defined canvas, such as an open and customizable canvas. 

This made it possible to add more actors or subjects depending on the number of factors 

related to the defined scenario.  

Relationship between tasks - in order to facilitate its use and relationship between the first 

two tasks and the canvas. In this sense, the 17 cards initially presented in the first version 

were reduced to 9 cards. In order two the number of questions we reduce 50% of it, passing 

from 10 questions to 5. We started to present the questions related to the first two tasks, 

however, the answer to them was placed on the canvas. In this way, we seek to stimulate 

the relationship between the three moments of the tool, as well as the centralization of 

information on the same support (figure 7) 

The major modifications reflect on the reductions of cards as well in the relation between 

cards/questions and canvas. Also, the reduction of cards was possible by the development 

of the foldable instruction paper as well the text improvements of usage regulation. 

Example and open problem cards Present an example of a problem or particular context 

along with several stakeholders related to it. The open problem card has blanks guide you to 

define your specific problem before you start using the Circular Economy Journey as showed 

in figure 7.    
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Figure 7.   Tool redesign and updates: Canvas (top); instructions (bottom-left) and example 
card and open problem card (bottom-right) 

2.3 FINAL TESTING  

The final test was developed in a curricular unit (Ecodesign and sustainable development) of 

the last year of the industrial design degree. In the project-based discipline, students 

developed a proposal and after stabilizing the solution, they were asked to analyze the 

proposal to associate the product with service and define the necessary changes to stimulate 

the evolution of a design for the circular economy. The tool was presented, and it was notice 
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that the images facilitate the understanding of the tool and the final outcome of the 

exercise. They add access to all the files and formats of the tools, and they were allowed to 

change if they want to. As you can see in the figure bellow, they adapted different strategies 

and sizes.  

To start each task, it was used the time proposed but after completing each task they were 

allowed to further develop the analysis and solution. The use of the tool was made in three 

session of 3 hours each. Although they were allowed used the canvas digitally, all of the 42 

students, during the first stage/solution preferred to use the analogic version so they could 

explore it. The only adaptations identified in the canvas were made in order to add or reduce 

the number of stakeholders. 

         

 

Figure 8.   bachelor students using tool in different strategies 

 

In the end they introduce the CE JOURNEY canvas in a poster that was used to present the 
overall solution. In this final presentation they used a digital version to present the 
information more clearly. We can consider that the exercise was demanding, since the 
students need to deal it the overall complexity of a product-service, but they could 
understand their relevance and impact in term of product design development. The majority 
of the first product proposals changed to achieve solutions that enhanced circularity by 
adapting strategies of assembly and disassembly, changing materials or maintenance 
strategies and services. 

3. Conclusions 

After testing and consequent development described, some conclusions were possible 

regarding the final version of the Circular Economy Journey Canvas tool. The tool should help 

the players and/or stakeholders to assess the overall Product / Service / System journey, in 
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the three stages (uphill, top hill and downhill) and along with the several factors: materials, 

producers, stakeholders and users. Through a visual representation of the journey, it aims to 

identify the touchpoints between the factors identified: materials, producers, stakeholders 

and users, providing a model for analysis and identification of opportunities to optimize the 

journey and to enhance the closing of the loops to present a more circular solution. The user 

should have a specific product/service in a specific context (materials, producers, 

stakeholders and users) in mind, which is then analyzed further. The expected result is a 

visual canvas that allows the tool user to see the journey and touchpoints of the products, 

producers, stakeholders and users in order to optimize the journey and closing of the loops. 

All the described process made it possible to test the tool with multidisciplinary participants, 

ensuring it would be fine-tuned in order to minimize efforts to understand and apply the 

tool, maximizing its possible results. 
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Abstract | The research focuses on family caregiving problem, i.e., the care of a family 
member suddenly suffering from a health condition. Reference is made to the context of 
Shanghai, but the extent of the problem in China is ubiquitous, given the trend of aging 
population as a result of the one-child-policy only recently abandoned. Although the 
government introduced the Healthy China 2030 policy in 2016 to dramatically improve the 
health of 1.3 billion people, there are no measures to support those who take care of a sick 
family member. The research, currently underway, proposes methodologies and tools of the 
Product-Service System Design to reorganize the network of dedicated services already 
existing on the territory in order to eliminate inefficiencies and strengthen the social fabric. 
Besides, the concept of unforeseen "change" is investigated according the traditional 
Chinese Weltanschauung so to reactivate human creativity in the face of adverse events in 
daily life. 

KEYWORDS | FAMILY CAREGIVING, MAJOR LIFE TRANSITION, PSSD, TRANSITION 

DESIGN, CHANGE, YIJING 
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1. Introduction 

1.1 Area of research 
The elderly will reach 33% of the whole population in China by 2050. About 60% of this 
quota will need daily care because of a range of conditions in most cases not curable or 
terminal, and requiring regular support (Tang et al., 2013). Providing family caregiving is still 
very rooted in China, mainly due to the concept of filial piety (Wu et al., 2005). Therefore, 
the caregiver role is undertaken by family members, often not fully aware of the implied 
burden and the actual patient's condition.  
Becoming a caregiver is a significant life transition since it can dramatically impact family life, 
especially when the change is unexpected or for the long term. People naturally have 
different response capabilities to stress management. Caregiving exerts a lot of pressure, 
and in general those affected find themselves in a difficult position. Lack of support during 
the transitional stage may originate adverse symptoms: stress, depression, and anxiety 
reflect decreased life quality in long-term caregivers (Guo & Liu, 2015). Psychological, 
economic, educational aid should be available through specific governmental policies. At the 
moment, in China, the actors' ecosystem is poorly managed (Glass et al., 2013), and new 
sustainable lifestyles for caregivers are in demand to face the staggering numbers. 

1.2 Observed problem or paradox 
As a matter of fact, due to the psychological burden, the financial toll, and the lack of 
specialist information (Guo & Liu, 2015) (Hu et al., 2018) (Guo et al., 2015), adequate aid 
should be available to caregivers also through specific governmental policies. However, 
although the Chinese Government targets to improve the health of 1.3 billion Chinese by 
2020 through the Healthy People 2020 policy, the government has no specific measures to 
support caregivers; neither does it through the new Healthy China 2030 policy (Tan et al., 
2017). 

1.3 Research question 
The research wants to investigate how Product-Service System Design (PSSD) can stimulate 
the creation of participated and shared strategies to improve both short and long-term 
caregivers' lifestyles and resilience. 

1.4 Working hypothesis 
The authors put forward the working hypothesis that PSSD offers the appropriate 
methodology and tools to facilitate the integration of services already existing on the 
territory, to the benefit of family caregivers in the long haul. However, through co-creation 
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methods, PSSD can help reactivate creativity in times of great stress, to deal with an 
immediate emergency. 

1.5 The aim of the project 
The aim of the project is to investigate how PSSD can support family members becoming 
caregivers. The research focuses on PSSD tools suitable to explore the problem through in-
depth interviews and co-creation workshops and to ideate effective support systems for a 
resilient society. 

1.6 The objectives of the project 
The overall aim is split into four objectives: 

1. It is necessary to investigate whether there are targeted policies or support 
services currently available for caregivers in Shanghai; 

2. Subsequently, the research addresses the private plan of the caregiver 
patient relationship to understand what facilitates and hinders the creation 
of temporary and immediate solutions to deal with the emergency; 

3. Desk and field research combined with trends’ study will generate insights 
helpful to create long-lasting future visions through scenario building, hence 
contributing to Transition Design, a research area that advocates “design-
led societal transition toward more sustainable futures” (Irwin, 2015); 

4. Finally, a workshop prototype in a Chinese multi-stakeholders’ context is 
created. 

Overall, the objectives focus on the long-term time frame, with the only exception of second 
point, which addresses immediate solutions to face the emergency. 

2. Desk research 

2.1 Caregivers and policies to support family members in Shanghai 
From 1979 until 2016, Chinese society has been under the one-child policy, whose aim was 
to control the rapid population. The regulation beneficially contributed to economic growth 
and standard living improvement. However, age breakdown and more significant gaps 
between the different generations followed (Liao, 2013). 
President Xi Jinping, in 2016, introduced the Healthy China 2030 policy (HC2030). The "plan 
gives due recognition and resources to both population-wide approaches and targeting of 
high-risk patients, focusing specifically on chronic diseases such as heart disease, diabetes, 
and cancer" (Tan et al., 2017). The policy comprises four dimensions: "health priority; reform 
and innovation; scientific development, justice, and equity." More than that, the policy 
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target to benefit patients, children, discriminated individuals, and despite claiming inclusion, 
it does not emphasize a particular reference to caregivers. However, the high rate of 
caregivers is a natural consequence of the one-child policy, and the projections should serve 
as a base for building new plans. Namely, "by 2050 it is predicted that there will be 110.5 
million dependent people in China, of whom 66 million (60%) will be at least 60 years old" 
(World Health Organization 2015, n.d.). Given this, there are some support systems on 
different dimensions, including: 

• Compound Community Support Service aiming to alleviate caregivers' duties 
by providing the help of professional caregivers, currently available in one 
Shanghai neighbourhood only (Zhang et al., 2015); 

• Non-Governmental Organizations seeking to financially support caregivers 
and their sick family members (Serious Illness Fundraising Website in China, 
n.d.); 

• Governmental financial support aiming to reduce the treatment and 
medicine costs for the patient (Caregiver 1 et al., personal communication, 
December 20, 2019). 

2.2 Trends of the aging population in China 
The effectiveness of the healthcare system has enormous consequences on caregivers' life. 
The HC2030 policy is heading toward a system that pushes prevention (Tan et al., 2017) 
through better lifestyles and early detection symptoms. The plan provides for a more 
conscious economic development, aware of a high rate of pollution that affects the citizens' 
health, so it aims at a coordinated development of ecology, health and economy. On the 
more practical side, the plan includes incentives to improve facilities and services that meet 
the needs and desires of the new Chinese middle class, mostly formed by those born in the 
1990s (PricewaterhouseCoopers, 2010). It is precisely among this young middle class that 
the trend of a healthy, sustainable life that wants to achieve "personal well-being" is growing 
(Global Wellness Summit, 2019). Higher education possibilities, higher disposable income, 
and a more frequent encounter of the Western culture have been shaping a mindset capable 
of positively react to the new policy. Nonetheless, the significant risk of chronic and non-
communicable diseases, which has been a significant cause of death (80%) in China in the 
last years (Fang et al., 2015) is caused by unbalanced lifestyles, which include alcohol 
consumption, smoking, unhealthy diet, and inadequate physical activity. 

2.3 The Chinese concept of Yi 
In addition to retrieving data on the dimension of the family caregiving phenomenon in 
China and, in particular, in Shanghai, the authors carried out semantic research on the 
concept of change in Chinese culture. We want to understand how the average affected 
family most likely would face such an overwhelming fact filtered through the rooted Chinese 
Weltanschauung.  
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The term yi in Chinese has multiple meanings, including change. The Yijing (The book of 
change), one of the cornerstones of Chinese philosophy, probes the concept of yi (Shantena 
Sabbadini & Ritsema, 2011). The text does not analyze the change that is predictable in 
natural cycles, such as the circadian rhythm, the seasons’ changing, the stars’ motion, or the 
tides’ ebb and flow. Instead, yi stands for the irruption of an utterly random fact of nature 
irreducible to the pre-established order of things. Unimaginable events of a harmful 
magnitude have a destabilizing effect that has always driven people to search for the 
meaning to justify their occurrence. 
For the modern Western mentality, unpredictable change is often inexplicable. When it is 
not possible to establish a chain that leads back from the effect to the cause, it is concluded 
that the fortuitous and unfortunate event is an expression of chance, understood as a lack of 
meaning. According to Jung (in Wilhelm, 1950), for the ancient Chinese mentality, everything 
that happens at a given moment is neither the product of causality nor of chance. Instead, 
everything has its origin in the constant struggle between order and chaos, construction, and 
destruction. Life can regenerate itself because every form of order is instantly swallowed up 
by disorder, in a constant alternating flow. 
Observing the occurrence of an event is equivalent to taking a snapshot of the field of forces 
at play in constant mutual subversion. Every small detail bursting onto the scene participates 
in the forces active at that moment. Nothing is meaningless. On the contrary, every element 
bears a portion of overall meaning, like the tile of a puzzle. However, one must be able to 
decipher the overall 'configuration' of the items. Going back to the causes is of no interest at 
all; the ancient Chinese goes in search of the hidden meaning. 
The Yijing was born under the Zhou dynasty (1122-256 B.C.) as an instrument of divination. 
In practice, three coins are thrown: the random configurations, into which they fall, 
appropriately decoded with the help of the manual, reveal a message informed by the same 
meaning of the event under investigation.  
Faced with a particularly disconcerting fact, the ancient Chinese formulates a question that 
is particularly close to his/her heart and uses the method of throwing the three coins to 
visualize the configuration of the forces in the field concretely. The throwing is random, for 
there is no intentionality in it; therefore, it is the key to the buried and hidden meaning of 
things. The configuration that is determined short-circuits every response that the human 
mind, chained to linear reasoning, would be able to produce. It is then up to the intuitive 
ability of the interpreter to establish the links of meaning between the configurations 
obtained and the question asked. The connection belongs to the plane of significance, never 
to that of cause and effect. 
The investigator of the fortuitous event's meaning is similar to a participant observer. In 
other words, the psyche of the observer and the observed matter are mirroring each other. 
The uncertainty of the question and the ambiguity of the obtained configuration are 
symmetrical. Since the latter is a symbolic image, it will return a cloud of semantic content 
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that cannot be unambiguously circumscribed. The ambiguity of meanings, far from being a 
source of frustration, is the opportunity for the ancient mentality to project completion of 
the sense at will outwardly. Projection is the act of interpretation: the applicant throws a 
dart into the dense cloud of the unconscious mind and pierces a meaning inaccessible to the 
logical mind. If, due to their ambiguity, the images are universally adaptable to all questions 
and circumstances, it is the interpretation that leads them back to the question posed Hic et 
Nunc. 
The Yijing is a tool that ancient Chinese people have used over the centuries to navigate and 
follow the meanders and whirlwinds of life's changes, to open a meaningful dialogue with 
the shaping forces in the field, instead of being blindly swallowed by them. The material 
world is endowed with meanings that are always in resonance with the human psyche. 
At this point, one might wonder what the usefulness of such a method might be for the 
contemporary man. First of all, the unforeseeable change in daily life is a constant of 
mankind, regardless of time and place. The unpredictable occurrence of an unfortunate 
event has an immediate paralyzing impact which, if not promptly tackled creatively, can lead 
to a situation of psychological and emotional agony impossible to recover. 
According to some studies in the field of neuroscience (Öhman & Mineka, 2003), humans 
make an illusory correlation between an adverse event and the threatening presence of 
snakes or reptiles. In other words, there is a cognitive affinity between the vision of a snake 
and a harmful or dangerous event. In both cases, what scientists call the fear module in the 
brain is activated: a neural circuit at limbic level, like the amygdala, located in the anterior 
temporal lobe, which emerged during the evolutionary transition from reptiles to mammals. 
This module, belonging to the ancient nucleus of the reptilian brain, is much older than the 
neocortex and is relatively encapsulated from more evolved cognitive functions. It would be 
activated by the stimulus of a snake (or an accident) and would control the emotional output: 
the flight or fight behaviour. 
The sudden occurrence of a stroke to a family member causes the same freezing fear 
response as a reptile's vision a few inches away. In such adverse circumstances, the 
neocortex and more advanced cognitive functions are inaccessible, only the limbic nucleus 
of the fear module is active. Creativity is not available to seek adaptive strategies for the 
new situation. The yijing method is a trick to bypass the cognitive block and access a pool of 
unconscious content that intuition (and not logical thinking) can bring to the light of 
consciousness. We will see later how this method has been proposed to the workshop 
participants to tap into the creative intuitive mind and put in place countermeasures to face 
the sudden unfortunate event. 
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3. Field research methods 

3.1 Workshop 
The Lost in Transition workshop was part of the Design for Transition International 
Conference held on October 24-26, 2019, at Jiangnan University, Wuxi, China. The workshop 
aimed to designing solutions for caregivers in China. Thirty students of Interior Design and 
Product Design, besides two professional designers and a Design professor, participated. The 
plan of the workshop was divided into four phases with related activities: 
Discover: 

• Ice-break activity; 
• Presentation on the caregivers' current situation in China; 
• Hints on scenario planning techniques, 
• Division in three teams 

Define: 
• Empathizing with caregiver personas assigned per group; 
• Assigning teams different scenarios as a mandatory framework; 
• Formulating implicit and explicit needs through user stories; 
• Formulating the key question about the challenge to overcome; 
• Interrogating the oracle through the yijing; 

Develop 
• Building a stakeholders' map (Figure 1); 
• Concept ideation and selection; 
• Future scenario system map; 
• Future scenario user storyboard. 

Delivery: 
• Presentation of the ideation process of future scenarios and the entire 

design process (Figure 2). 
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Figure 1. Students working on the stakeholders' map depicting the caregivers and the related 
actors. "Lost in Transition" Workshop, Design for Transition International Conference, 
October 24-26 2019, Jiangnan University, Wuxi, China. 

 

 
Figure 2. A presentation of a design concept, its process and tools followed by the Team N.3 
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3.2 The formulation of the design challenge 

There were developed three personas (Figure 3) illustrating different personality types and 
having peculiar relationships to the family members in need of care. Age, gender, financial 
status, and occupations were also detailed. The teams were encouraged to address the 
caregiver’s explicit and implicit needs. Furthermore, to empathize with the caregiver, "Key 
Questions" cards were distributed to generate a variety of doubts and challenges and finally 
focus on one. The three caregivers' profiles were designed based on the literature review 
findings, reporting the challenges on distinct dimensions, including: 

• Financial burden: A middle-aged extravert wife in a financially difficult situation. 
• Mental Health problem: A single introvert mother struggling with depression. 
• Balancing caregiving with the previous lifestyle: A grandson who recently became 

a caregiver in addition to being a student and sporty person. 

 
Figure 3. Pre-developed personas and Key Question cards facilitating the teams to create 
design challenges. 

The three teams developed specific design challenges that are illustrated below (Table 1). 

Table 1. The characteristics of pre-designed caregivers personas and the teams' ideated 
design challenges. 
Team Challenge category Caregiver Persona Design Challenge 

Team N. 1 Financial burden A middle-aged 
extravert wife in a 
financially difficult 

How can I find more 
time to explore my 
own 'earning' 
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situation. potential while 
looking after my 
husband? 

Team N. 2 Mental health 
challenge 

A single introvert 
mother struggling 
with depression 

How can I reinforce 
my mental health 
while being a 
caregiver? 

Team N. 3 Balancing caregiving 
with previous life 
order 

A grandson who 
recently became a 
caregiver in addition 
to being a student and 
sporty person 

How can I balance my 
personal time to take 
care of grandpa and 
me? 

 

3.3 The oracle's question 
During the preparation of the workshop, we asked ourselves how to facilitate the groups' 
empathic understanding of the crippling situation of loneliness, confusion, helplessness, and 
fear in which the persona finds him/herself after the family member's sickness. We 
prompted the teams to refine a burning question that the persona turns in their minds 
obsessively. Being frightened, the personas have no way to use their creative faculties to 
find a solution; they react by automatically activating the fear module in the reptilian brain. 
One way of bypassing the cognitive blockage is to throw the three coins according to the 
yijing procedure, obtaining a suggestion from the oracle, namely from the intuitive faculty of 
the unconscious mind.  
The first team works on a middle-aged wife who has to find extra income to take care of her 
husband. The oracle suggests hexagram N. 2 mutant to N. 24. Without going into the 
technical details of what a mutant hexagram is, hexagram N. 2 suggests not to do anything 
rash, stand still, remain concrete, and with feet on the solid terrain, to begin with. Once the 
stability is recovered, move on to the suggestion in N. 24: go back to a starting point to 
retrace your path by correcting it. The group works on a gardening service that the woman 
offers to her neighbors, rekindling her relationship with them. 
The second team deals with a divorced mother who doesn't know how to take care of her 
mental health when dealing with her teenage daughter's illness. The hexagram obtained is N. 
44: mating. After a moment of bewilderment and hilarity, the group worked on the 
relationship networks of the young mother so that she could find a new understanding and 
supportive partner and included funny remedies like the "husband pills."  
The third team faces an active and sporty student who must take care of his grandpa and 
does not wants to give to the previous active lifestyle completely. The hexagram retrieved 
was N. 43: the oracle suggests responding to the new situation with decisiveness, and 
finding a way to vent the energy after the accumulation of so much tension, like a river 
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breaking its banks. The group works on innovative VR goggles that allow them to connect 
with friends both indoors and outdoors, for jogging and workouts together. 

3.4 Interviews. Data Collection 
We conducted the study in Tongji Hospital in Shanghai, where three caregivers and a doctor, 
were interviewed, besides one more caregiver, unrelated to the hospital. We used a 
qualitative design, in-depth interview method (IDI). The general aim was to find similar 
patterns across caregivers, during their critical periods of caregiving. Moreover, we wanted 
to discover different perspectives of caregivers within the same family: the second and third 
caregivers are satisfying this goal. Finally, we aimed to find out an expert's viewpoint on the 
caregivers' situations, and comments on the challenges from a professional perspective. The 
criteria to choose the caregivers were age, gender, diseases affecting their family members, 
financial status, years of caregiving, and family structure. The demographic data and 
caregivers' responsibilities are described in Table 2. 

3.5 Interviews. Procedures 
Three interviewed caregivers were met in the emergency hall in the Tongji Hospital in 
Shanghai. The interviews were conducted in Mandarine Chinese by two trained interviewers, 
one of which was speaking Chinese and was translating the caregivers' responses to the 
colleague. Caregivers IDIs encompassed their personal stories of becoming caregivers to a 
family member, how they learned about the disease, what was their perception, and what 
were the new responsibilities. The IDI explored how the event had been impacting their 
personal lives, and how smoothly the new role integrated with their previous habits, what 
were the facilitating factors. The caregivers were asked to share their strategies of alleviating 
their states of mind and easing their duties. The IDI of the doctor working in the 
Hepatobiliary Department of Tongji Hospital tackled the general perceptions of the 
challenges faced by caregivers for pancreatic and liver cancer patients as well as their duties 
and finally, the doctors' response to the caregivers' phenomenon they are witnessing. 

Table 2. The demographic data about interviewed caregivers and their family members in 
need of care. 
 Caregiver 1 Caregiver 2 Caregiver 3 Caregiver 4 

Age 62 49 73 40 

Gender male female female female 

Occupation salesperson accountant retired worker in 
a textile factory 

design 
researcher 

Number of family 
members 
needing care 

1 1 2 1 

Relationship to mother (84) father (80) husband (80) father (72) 
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the family 
member in need 
of care (age) 

and son (44) 

Number of years 
to be caregiver 

8 13 13 – for the 
husband, 5 – for 
the son 

5 

Family members’ 
disease 

heart problems Locomotory 
problems, low 
immune system 

husband: 2 
strokes, 
locomotory 
issues, weak 
immune system; 
son: mental 
problems 

prostate cancer 

Type of care 
provided by the 
caregiver 
(arranged by 
priority) 

Physical care, 
psychological 
support 

Informational 
and financial aid, 
mental support, 
physical care 

Physical care, 
mental support 

Informational 
support, 
psychological 
support 

 

3.6 Interviews. Data analysis and results 
We summarized significant themes and challenges of the caregivers' experiences. 

• Skills needed to become a family caregiver and the implicit changes of the 
previous life orders; 

• Duties and challenges of the new role: fear of uncertainty, fragile mental 
balance; 

• Belief, time for oneself, and social support as factors facilitating regaining 
emotional equilibrium; 

• Caregiving as an opportunity for rethinking the self. 

 

A clear difference emerged between middle-age caregivers and elderly caregivers. The 
younger caregivers have a higher likelihood of focusing and satisfying their emotional needs 
by traveling and disclosing their feelings. Some caregivers take the challenge as an 
opportunity to rethink their values, family relationships, and life. 

The interview with the doctor was held last. He confirmed the challenges and also flashed a 
light on new topics. 

1. Chinese cultural beliefs and values: 

• The ethical question of hiding the actual diagnosis to the patient; 
• The moral virtue of “endurance” as a prerequisite for a Chinese person in a 

difficult situation; 

3555   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE



Lost in transition. PSSD for major life transitions. 

• Family togetherness in facing the problem;
• The difficult trade-off between investing in a terminal disease treatment and 

saving money for the future of the family;
• Chinese community and organizational solidarity towards caregiving peers.

2. Unprepared emotional and critical thinking response due to high pressure:

• The refusal to accept the disease of the family member;
• Ignoring symptoms and underestimating the health issues of family members 

due to a lack of knowledge.

The doctor mentioned the importance of alleviating caregivers' burdens through support 
systems. However, there is a lack of connections between the caregivers' support structures 
and the hospitals, on both administrative and medical staff levels. 

4. Conclusions

4.1. Research output 
The research is currently ongoing; however, the ultimate goal is to present a transformative 
scenario, evolving on fifteen years, proposing a long-term change at the societal level. The 
workshop at Jiangnan University generated personal strategies to cope immediately with an 
unfortunate emergency thanks to the strong presence of technology as a social connector. 
As researchers in PSSD applied to Social Innovation, we imagine a future less dominated by 
technology and more oriented towards social relations and resilience of human relations, 
especially in urban contexts like Shanghai. The following scenario builds on previous 
research, interviews, and workshop, and it is presented as a tentative output but also as a 
tool for further open discussion and refinement.

In five years, the current situation will likely have some incremental changes. There will be a 
slight improvement in health facilities in terms of physical spaces and technological devices. 
To date, the existing facilities do have limited reception services for caregivers during the 
permanence of their relatives. At this stage, the high uncertainty of the moment and the 
disconnection from everyday life increase stress. If the government is willing to help citizens 
both on the psychological and economic levels, it is necessary to support caregivers in the 
most acute phases, especially during the hospitalization or treatment changes.

In ten years, the HC2030 objectives should have been partly achieved, especially in terms of 
facilities and services improvement with refined data synchronization among venues, which 
currently is still an issue. Such advancement might help equally distributing the number of 
patients across hospitals. Healthcare would benefit from a spread-out Eco-system that, in 
turn, would influence how caregivers follow their relative's journey.
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In fifteen years, more changes might occur. The young and middle-aged generations are now 
following more responsible lifestyles. Social innovation initiatives have spread around the 
city of Shanghai to activate major collaboration and socialization among neighbors. Stronger 
relationships fabric most likely can relieve local structures supporting caregivers. Community 
centers provide dedicated functions enriched through a community-based approach. Art and 
acting activities relieve stress during long-term degenerative diseases (Quinlan & Duggleby, 
2009).

4.2 Research outcome 
The social sensibility towards the topic is impressive, as confirmed by the interest raised by 
the workshop and the interviews. Potential ways to alleviate the impact of family caregiving 
include the connection to beliefs and Weltanschauung, keeping personal life balance, 
benefiting of community, and organizational support (Caregiver 1 et al., personal 
communication, December 20, 2019). The Chinese culture preconceptions are prompting 
these alleviating methods, especially for elderly caregivers. PSSD can offer suitable 
methodologies and tools to raise social awareness and solidarity by inviting on the stage 
different actors capable of co-building sustainable, more desirable future scenarios of family 
caregiving.
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Abstract | Materials designers is an emergent professional profile which has its roots in the 
maker movement and whose role can have a positive impact in the development of a 
circular economy.  As preliminary research for the development of the MaDe (Materials 
Designers) European project, a qualitative analysis was performed in order to identify the 
specific needs, opportunities and skill gaps for materials designers training and exposure, as 
well as for the requirements for enhancing social and industrial awareness towards circular 
economy issues. Based on the collected data from existing materials-related design projects, 
educational programs and existing initiatives, a series of recommended key-actions have 
been developed to define a European project that boosts creative talent towards circular 
economies. 

KEYWORDS | MATERIAL DESIGNERS, CIRCULAR ECONOMY, CIRCULAR DESIGN, DESIGN 

SKILLS, EUROPEAN PROJECT 
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1. Introduction 

The transition towards a more circular economy ((European Commission, 2015) brings great 

opportunities for Europe and its citizens. It is closely interlinked with crucial EU priorities on 

jobs and growth, investments, the social agenda and industrial innovation. The European 

Commission has promoted an ambitious program on Circular Economy by establishing "a 

common EU target for recycling 65% of municipal waste by 2030; a common EU target for 

recycling 75% of packaging waste by 2030; a binding target to reduce landfilling to a 

maximum of 10% of municipal waste by 2030." To be achieved, these goals require the 

involvement of civil society in creating new opportunities for materials to be used as 

resources for local production, and by establishing new supply chains between SMEs and 

industries at the city and regional levels. 

Circular economy starts at the very beginning of a product's life. Both the design phase and 

production processes have an impact on sourcing, resource use and waste generation 

throughout a product's life. This circular design approach can make products more durable 

or more comfortable to repair, upgrade or remanufacture. It can help recyclers to 

disassemble products in order to recover valuable materials and components. Overall, it can 

help to save precious resources. Circular Design involves Service Design, Product Design and 

Materials Design. Most materials have an infinite life cycle. They can be reused, reformed 

and redesigned with a new purpose. By harnessing the unexplored potential of materials, we 

can implement social, economic, environmental and political change through a cross-sector 

approach. 

Designers will play a strategic role in this transition. New industrial niche markets are 

developed, and new multidisciplinary creative professional profiles are spontaneously 

emerging. Designers and creatives are called for a more responsible role on the 

advancement of society, and the industry is starting to appreciate the several facets that 

designers can have thanks to their creative skills: designers are also changing agents, 

problem solvers, anthropologists, technologists, culture influencers, and environmental 

agents (World Economic Forum, 2016)). Design is a transversal creative discipline that can 

dialogue with materials science, information science and social sciences, amongst others, in 

order to address environmental and societal issues. Design, art and culture are driving forces 

to bring environmental perspectives to life in an attractive, innovative and human-centred 

way, such as in the European Green Deal (European commission, 2020). 

More specifically, materials and material-driven design (Karana et al., 2015) have emerged 

as an essential driver in the transition to the circular economy (3). Studies show that more 

than three out of four decisions influencing the final choice of materials and manufacturing 

processes are made during the design phase whilst over 80% of the ecological and economic 

costs are made before the object is created. Design and materials have a pivotal influence on 

the way that products and services are made and used – they are, therefore, a crucial 

element in a shift towards more resource-efficient economy (Whicher, 2015). 
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In a time where there is this need for a more responsible role of design into environmental, 

technological and social issues, new designers' profiles that are aware and embody their 

work with the immediate and far-future concerns, emerge. In the last decades, the domain 

of design materials has been increasingly studied and developed due to technological 

advances that broadly expanded the capability to operate on the materials and due to more 

and more attention to sustainability issues. Remarkably, the dissemination of the Maker 

culture through the FabLabs and the diffusion of the do-it-yourself phenomenon changed 

the relationship between designers and materials, bringing designers to relate to production 

processes and materials manipulation. A specific emerging profile is that of materials 

designer, that merges circular design, materials experimentation, and new creative 

processes. This specialist material designer evaluates, ideates or develops materials and 

inspires approaches to manufacture materials for use in products that must meet specialized 

design and performance specifications. Some sector experts foresee Specialist Material 

Designers as a job of the future (Brownlee, 2016). 

However, in its emerging role, industry and creative industries are not yet fully aware of the 

existence and potentiality of these new materials designers and how they could boost their 

adaptation to a circular economy. An analysis of needs, opportunities and skill gaps and the 

definition of key-actions to boost material designer profiles and social and industrial 

awareness is needed. 

2. Methodology 

Data of existing materials-related design projects, educational programs and existing 

initiatives have been collected at different levels: desk research, field research and expert 

sessions. 

Desk Research: Extensive desk research has been performed under trends research 

methodologies that allow for the detection of emerging opportunities. Primary and 

secondary resources have been used: specialist literature (Journals (Ferrara, Rognoli, 

Arquilla, 2016), (Rognoli, Bianchini, Maffei & Karana, 2015) , Books (Karana, Pedgley, 

Rognoli, eds., 2014), (Lee, 2015), (Solanki, 2018), Forecasting reports (Viewpoint Magazine), 

(Wunderman Thompson Intelligence, 2017), (Space10, 2017), Conferences (Chawla, 2017) 

and European Commission reports (European Commission, 2013), (European Commission, 

2009) and existing European projects (Design and Advanced Materials) have been reviewed 

to provide an accurate analysis of the field and detect barriers, weaknesses and identify 

needs. 

Field research: This desk research information has also been complemented with field 

research through visits and analysis of various Design Festivals (Dutch Design Week 2017, 

London Design Festival 2017). 
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Expert sessions: a co-creation session was performed between the three authors (partners 

of the MaDe project), counting on their expertise and their privileged position as observers 

of the reality in the area of new materials, design, and its impact onto the circular economy 

(The Materials Experience Lab, Elisava Master in Design through New Materials). 

The process for analysis follows the Futures Research methodology: collecting the 

information through the mentioned channels, building the evidence wall, clustering of 

concepts, and cartographic categorization of results (Raymond, 2010). 

3. Analysis 

With all this collected and analysed information, the following opportunities and needs have 

been identified: 

Opportunities  

• Materials design is a new professional profile and an emerging discipline. 

Specialist Materials Designer is one of the seven jobs that will grow, according to 

design leaders at Frog, Ideo, Artefact, Teague, and more (Brownlee, 2016). 

• Transversal impact on design disciplines. There is a huge opportunity for 

materials designers since materials span all the design disciplines with ‘physical’ 

production. 

• Materials for a circular economy quality label. There is still no specific quality 

label for materials designers with a focus on the circular economy. There is an 

opportunity for a quality label such as an Award that contributes to a more 

responsible purpose of design (e.g. materials for circular economies), creating a 

label of creative talent, knowledge and positive environmental impact. 

• Fostering new alliances. There is an opportunity to create early alliances 

between designers and material manufacturers or industrial producers to 

incubate radical design-led technology ideas and start-ups. 

Needs 

Overall Needs 

• New creative revenues. Materials designers need to understand the new 

economic context and the ways to interact and sell their added value to industry; 

as well as to understand the alternatives to find new sources of revenue. They 

could be entrepreneurs, creative forecasters, or materials designers within an 

existing industry (El Taller Esfèric, in Spain, a materials-based start-up that needs 

support in understanding what kind of business model they can apply to their 

creations). 
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• A common vocabulary needs to be set in place. The different disciplines of 

design, engineering and materials science all have a different language to 

describe materials, and processes and this cannot bring together a constructive 

collaboration. There is an imperative need to develop a mutually understandable 

vocabulary of definitions and techniques so that they can begin to engage at a 

deeper level. 

• A new creative sensorial approach. Materials have been historically considered 

from the engineering point of view, which leads to poor communication of their 

tactility, sensoriality, and creative possibilities. There is a need to communicate 

the realm of materials and materials design from a more creative and impacting 

approach. There is an emerging need to create a simplistically complex platform 

that can bring the nature of new materials in their many processed states to the 

design community. 

• Systems thinking. There is a need to consider local identity, lifecycles and 

systems thinking, proposing an alternative approach to applying materials, 

encouraging a positive economic, environmental and social change, revealing the 

truth of how we live today and might live tomorrow. 

Specific needs for creatives and designers 

• Skill gaps. Addressing skills gaps appears often highlighted as a challenge in 

multiple policy papers in the domain of Cultural and Creative Industries (i.e. 

Design), Key Enabling Technologies (i.e. Advanced materials) or the Circular 

Economy: COM(2012) 537 final “Promoting cultural and creative sectors for 

growth and jobs in the EU”; COM(2016) 381 final “Working together to 

strengthen human capital, employability and competitiveness”; COM(2015) 614 

final “Closing the loop - An EU action plan for the Circular Economy”; COM(2014) 

446 final. “Green Employment Initiative: Tapping into the job creation potential 

of the green economy”; SEC(2009)501 final. “Design as a driver of user-centred 

innovation”. The Design Council (UK) has recently published “Designing a future 

economy. Developing design skills for productivity and innovation” (Design 

Council, 2017). This report catalogues the skills intricately connected to design 

and innovation. Design skills are the fusion of creativity with technical ability and 

interpersonal competencies and will be essential for any economy seeking to 

maximise the opportunities of technological advancements. Yet with these 

opportunities come significant challenges. The research, as mentioned earlier, 

shows that the UK has skills gaps and shortages in design and a narrowing 

pipeline of young designers who could otherwise fill these roles. 

Specific needs for companies and industries 

• Future-fit production. The industry is not aware of the existence and potentiality 

of these new materials-designers and how they could boost their adaptation to a 
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circular economy. There is a need to evaluate and certify new materials in order 

to introduce them to the value chain. 

• Impacting message. There is a lack of common consensus in the language and 

opportunities that materials design is and can impact on. The industry is in need 

of a comprehensible language that they can adopt to be more aware of 

sustainability issues linked to materials. 

Specific needs for Design Stakeholders and General Public 

• New perspectives on sustainability. Associations, regional public bodies and NGO 

need to address from new perspectives the sustainability issue. There is a need 

to generate more dialogue between these design stakeholders and the designers 

and companies in order to understand the new context for the circular economy 

and how materials can address it. 

• General awareness. Citizens need to understand how materials are the Trojan 

horse for sustainable solutions, becoming more aware of their consumer choices. 

Skills gaps 

These are the identified appropriate skills to become a Specialist Materials Designer: 

1. Sectorial Transversality. Understanding the transversality of materials and 

connecting solutions from different industries. 

2. Scientific and creative. Adopting a multidisciplinary view of materials, both 

from a creative and scientific approach. 

3. Sustainability and circular economies. Understanding circular economies in 

the context of design and materials. 

4. Hybrid of traditional and computerised skills. Mastering hybrid skills that 

bridge traditional craft techniques with technological innovation in the field 

of materials processing (3D printing; Computer-aided fabrication,…). 

5. Locality. Understanding the potentiality of local materials knowledge and 

culture 

6. Business models. Gaining new business models’ knowledge that enables 

materials designers to envision alternative mainstream industry solutions 

and new sources of revenues. 

7. Different production sectors. Understanding the different productive 

sectors, they can impact with their creations. 

8. Hands-on experimentation. Adopting experimental methodologies and DIY 

techniques from other disciplines and bringing them into the creative ones. 

9. Visual communication. Creating an attractive visual project to ensure high 

communication impact of any experimental creative project. 
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4. Results 

Material Designers (MaDe) is a Creative Europe programme that addresses specific skills 

needs for designers within the circular economy paradigm. MaDe’s approach considers 

materials design and materials making as a remarkable driving force behind innovation and 

responds to the question: What if we used creativity to provide better circular economy 

solutions through the ideation of new materials? 

Based on the previous analysis and identification of opportunities, needs and skill gaps, a 

series of key actions have been defined and are the ones applied in the development of the 

MaDe project: 

Objectives 

The objectives of this programme are as follows:  

1. To explore and obtain a better understanding on how can materials’ design 

contribute to attain a more circular economy; providing thus tools, 

strategies, guides, contents, education, in order to enable designers (i.e. 

fashion, furniture, objects, packaging,...) and new creatives (i.e. materials 

designers) to connect to the industry. 

2. To spot the European materials designers emerging scene in order to 

identify the most talented and promising creatives in this domain. 

3. To provide 120 European students from different creative areas (design, 

arts, ...) with the appropriate skills to enhance their career as Specialist 

Materials Designers, which is foreseen 14 as a job of the future in the design 

industry. 

4. To foster the career development and recognition of emerging materials 

designers through the circulation of their works, awards and professional 

stages in order to make them gain visibility among the industry, which is 

keen on incorporating a circular economy approach. 

5. To connect new materials with designers and the industry through a digital 

platform that makes the tactility of materials come to life by enhancing the 

experience. 

6. To ensure the broadest impact for MaDe’s educational resources and 

primary outcomes through public presentation events to European industry 

(i.e. when main Design Weeks occur) and a proper communication and 

dissemination program. 

Training 

Workshop implementation is aimed at addressing Specialist Materials Designers skills gaps 

by training a selected group of 120 European designers and new creatives; and at generating 

a new breed of materials designers and 120 materials design projects to be displayed and 
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promoted. This training action addresses Specialist Materials Designers skills gaps and covers 

the need to gain a deep understanding of challenges for designers when approaching a more 

circular economy. In order to promote international cooperation capacity and foster 

exchange of experiences, the workshops take place in 3 different European cities and have a 

cooperative scheme with other material network stakeholders. 

Material Network and Platform 

A MaDe network is necessary to cover some of the identified needs. MaDe gathers two 

complementary academic partners: ELISAVA from Spain and POLIMI from Italy; and a 

disruptive design studio from the UK (Ma-tt-er). Partners pool expertise in the area of new 

materials, design, communication and its impact onto the circular economy with a 

complementary approach, which derives from the preliminary analysis of needs. 

Additionally, a network of other associated European design institutions reinforces talent 

spotting, skill training insights and transnational mobility. Dissemination of results and 

visualization of material designers towards the industry and the wider public needs the 

support and engagement in the network of other stakeholders that reach industry and 

professionals (FAD Spain, ADI Italia to name a few), and a platform that can reach society, 

such as the Ellen Macarthur Foundation.  This platform works to inspire a generation to re-

think, re-design and build a positive future circular economy. They have an educational 

department as well as a dissemination department, which includes the managing of the 

Disruptive Innovation Festival (DIF), and the generation of publications such as the Circular 

Design Guide together with IDEO. 

An online platform will be key to connect multiple levels of agents and generating 

engagement from our target audiences and to disseminate the results of the project thus 

creating awareness regarding the importance of materials in the circular economy. This 

online platform has to aim at tackling the visual challenges of materials’ tactility as well as 

providing a platform for new sources of revenues for designers. 

Quality Label 

There is a need to establish a quality label for material design, recognizing excellence. A 

MaDe Award should be the vehicle for this excellence recognition through each of the 

following categories: Best start-up potential / Best future vision / Best industry application. 

The MaDe Award categories will be: 

(A) MaDe Award 1 - Best start-up potential. 

(B) MaDe Award 2 - Best future vision. 

(C) MaDe Award 3 - Best industry application. 
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The MaDe Award Jury, from the MaDe network, is a key factor for the dissemination and 

excellence of the Award. General and specific criteria for excellence of the MaDe Award is 

defined as follows:  

General: Degree of innovation | Degree of creativity | Formal and Technical quality | Self- 

explanatory quality | Symbolic and emotional content | Number of potential applications, 

short or long term.  

Specific for each category: 

(A) A project with a high potential to become, in the short term, a materials-based 
start-up with a focus on the circular economy. 

(B) A speculative materials project with an elevated future impact on society and 
industry in terms of the circular economy. 

(C) A materials project that has a high potential to be applied, in the short term, in 
industry, initiating the transformation towards circular economy. 

The MaDe Award prize consists of a fellowship to perform a stage into a Company or 

Institution and develop a materials design project. 

Fellowships 

The MaDe Awards grants the three winners with a unique opportunity to develop a 

materials design project in a professional environment and mentored by high-skilled tutors. 

The goals are to raise awareness on industry, companies and organisations for the need of 

materials designers professionals with a circular economy vision and to boost materials 

designers professional careers by introducing them to the industry. 

The fellowship is a paid internship where each winning designer will develop a project at a 

different company/organisation and with different objectives depending on the category of 

the MaDe Award: 

(A) MaDe Award 1 - Best start-up potential: 

Objective: Stage in a business incubator to develop the final business model of their own 

company. 

(B) MaDe Award 2 - Best future vision: 

Objective: Stage in creative industry company or marketing department to develop a 

communication project that helps raise awareness on the importance of materials in the 

circular economy. 

(C) MaDe Award 3 - Best industry application: 

Objective: Stage in a Company to develop a joint capsule collection, promoting circular 

products in companies. 
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Exhibition 

In order to cover the need to raise awareness among industry and the wider public towards 

materials design for circular economies and to give important visibility of the MaDe project 

to a broad audience an exhibition or showcase of the materials design projects is a key 

action to develop. 

Key awareness messages 

Another key action is to inform and explain how Specialist Materials Designers can 

contribute to a better circular economy and to disseminate a clear message for each 

different audience:   

a) For creatives, designers: 

• MaDe will provide you with key skills to promote your professional career in the 

design industry. 

• By being present in the MaDe on-line platform, MaDe will help you to improve 

your visibility and chances for an extra communication channel and/or a future 

job opportunities. 

b) For companies: 

• They can be prepared for the future by incorporating materials adapted to a 

circular economy. 

• They can improve the quality of their products thus their competitiveness into 

the market regarding the systematic use of design and a material-driven design 

approach. 

c) For opinion leaders: 

• To get a glimpse on the future of design, acknowledging the most disruptive 

designers. 

d) For wider audiences: 

• Design takes responsibility and provides more sustainable futures. 

5. Conclusions 

MaDe project results aim to provide a platform which recognizes the potential of designers 

and the material they could create across all creative sectors aiming at creating a circular 

economy. The combination of key actions such as Training, Network and platforms, Quality 

label and Awards, Fellowships and Exhibition aims at covering needs and skill gaps for 

material designers and industrial and societal awareness towards a circular economy. MaDe 
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project will showcase and demonstrate the positive impact that material designers can have 

across the industry which will kickstart the futures of those hoping to affect the European 

material landscape.  
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Abstract | Natural disasters appear to be growing in number and intensity due to global 
warming, population explosion, widespread travel and the overcrowding of cities. We aimed 
to augment students' knowledge and awareness of disaster situations with a focus on the 
needs of special populations (e.g., elderly people, people with disabilities, children, pregnant 
women) to develop the infrastructure needed for improving preparedness and resilience. 
Design concepts were developed in studios by industrial design and architecture graduate 
students. Representative design concepts of infrastructures, including designs for shelter and 
storage facilities and communication and information hubs, solutions for rescuing individuals 
from fires using smart innovative technologies and design concepts for people with special 
needs, are presented. We believe that preparedness and the development of infrastructure 
designs will increase individual and national population resilience, increase trust among the 
citizens in the municipality and enable people to successfully cope with potential traumatic 
events, thus leading to a physically and mentally healthy community. 

KEYWORDS: DISASTER, EMERGENCY, INFRASTRUCTURE, RESILIENCE, PREPAREDNESS 
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1. Introduction  

Climate change and global warming are expected to be the greatest threats to worldwide 

health in the 21st century, and together with population explosion, widespread travel, and 

the overcrowding of cities, they will result in an increased frequency, severity and coverage 

of natural disasters (Alexander, 2006; Guha-Sapir & Hoyois, 2015). Common natural disasters 

include earthquakes, tsunamis, storms such as hurricanes and tornadoes, floods, avalanches, 

epidemics (e.g., SARS, Ebola outbreaks), droughts, and cold and heat waves.  

The basic assumption is that thousands of people will be harmed and remain homeless, 

infrastructures will be damaged or unusable, roads will be blocked for extended periods, and 

this damage will be followed by economic loss, so the population will need to be able to 

rebuild (mentally and/or physically) (Norris et al. 2002; Norris et al. 2002). Disasters require 

a rapid response; this need is currently met by national and international organizations 

sending medical and humanitarian assistance and support, including food, temporary 

housing, clothing and more (Alexander, 2006; Bitterman & Zimmer, 2018; Franco et al, 2007; 

Guha-Sapir et al., 2004).  

Past experience has shown that external humanitarian support will arrive a few days after a 

disaster, but immediately following the disaster, the locally available resources and 

community (neighbours, friends and family) help people recover. Thus, the by-standers are 

the immediate responders (Ashkenazi & Hunt, 2019), and they should therefore be 

supported with the necessary resources.  

Moreover, rescue delegations stay for a limited time period, and they mainly address acute 

situations and direct disaster causalities. The equipment transported is not always suitable 

for the specific type of disaster, conditions at the disaster location and people's needs and 

may not last for long-term use (Tierney, 2019). There is no continuity of care for "Day Two" 

or the treatment of the local citizens (e.g., chronic disease); thus, long-term deleterious 

effects on the healthcare status and on the resilience of the population occur. 

It is therefore the responsibility of the nation and local communities to be prepared for 

disaster situations, so that they can support citizens with the needed resources and enhance 

their ability to recover and return to normal everyday life as soon as possible after the event 

(community resilience) (Kimhi, 2016). 
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2. Aims  

Based on the prevalence and importance of emergency situations following disasters, we 

have decided to integrate the topic of ‘design for emergencies’ into the curriculum for 

design and architecture studies. Specifically, studio sessions were designed to achieve the 

following goals: 

a. To augment students' knowledge and awareness of disaster situations (natural and 

man-made disasters) with a focus on the needs of special populations (e.g., elderly 

people; people with motor, cognitive or sensory impairment; children; pregnant 

women). 

b. Be familiar with the principles of exposure to extreme environments (extraordinary 

physical, psychological, and interpersonal demands that require significant human 

adaptation for survival and performance). 

c. Design products, structures and services to rescue, treat, support, and improve the 

quality of life of the people affected by disasters based on literature review and 

market survey, task analysis and applying human factors principles and structured 

design procedures. 

 

3. Methods 

Full semester-long studios that were dedicated to the topic “design for emergencies” were 

held for graduate students in industrial design and architecture programmes.  

The studio/workshop curriculum included lectures on theoretical and practical topics related 

to disasters and performance in extreme environments, lectures presented by invited 

speakers, visits to the Civil Protection Centre, short-term and mid-term assignments, and a 

final project that was completed and presented by the students. 

3574   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE



N. Bitterman, M. Chiapponi, A. Buffagni, A. Cotti    

 

The first assignment was to conduct a literature and web survey based on the following 

keywords: disaster, rescue, hazard, natural disasters, specific types of disasters (e.g., 

earthquakes, floods, storms, tsunamis), climate change, and global warming. The search was 

performed via search engines such as Google Scholar, Scopus, PubMed, Internet sites, the 

National Geographic website, journalists' reports, TED videos, personal stories of people 

who experienced disasters, international websites of disaster-related organizations and even 

movies. 

The lecture topics included physiological information, performance in extreme environments 

(e.g., hypothermia), the physiology of subpopulations (elderly people, people of specific 

genders, children, people with disabilities), sensory physiology, biomimicry and inspiration 

from nature, smart innovative technologies (monitoring, sensors, Big Data), human factors 

and principles of task analysis, data collection and presentation . 

The mid-assignments were to select a specific disaster and population at risk, conducted a 

more focused literature review and market survey, design several concepts that may be 

selected for the detailed final project.  

The final assignment was to design a product or system for designated users in disaster 

situations according to their needs. The final report contained a detailed report 

documenting all stages of the work and drawings, a storyboard, an engineering description, 

the final design concept evaluating the trade-offs, constraints and future directions, a class 

presentation with a video, 3D models and a poster for the final exhibition.   

4. Results 
 
4.1. Overview of natural disasters and people's needs  
 

Natural disasters can be classified as direct or indirect manifestations, as shown in Figure 1.  

Direct disasters are major natural disasters, including earthquakes, storms such as tornadoes 

and hurricanes, tsunamis, avalanches, floods, droughts, cold waves, heat waves, epidemics, 

floods, and sandstorms (Figure 1), generally resulting as a direct effect of climate change and 

global warming. A high level of synergism and interrelations across the different disasters is 

common, resulting in multidirectional, multifunctional disasters; therefore, people should 

expect events of multidimensional types of damage. 

Indirect disasters (cascading disasters) are those that threaten population health through 

adverse changes in the air pollution and air quality, diseases (e.g., asthma), water-related 

contamination, the spread of disease vectors, food insecurity and under-nutrition, 
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displacement, and mental diseases (Field et al., 2012; Tierney, 2019; Watt et al, 2015; Norris 

et al., 2002), as shown in Figure 1.  

  

 
Figure 1.  Overview of the natural disasters, subgroups of individuals at risk and specific 
needs during emergency situations.  
 
The special subgroups of individuals at risk include weakened and vulnerable populations 

(Figure 1). The ageing population seems to be the greatest challenge of the coming century 

(Harper, 2014; Eurostat), and in the future, more elderly people will be exposed to 

emergency situations and their cascading effects. Elderly and specifically lonely people have 

been reported to be among the most vulnerable individuals who suffer and die in emergency 

situations (Fernandez et al., 2002; Ngo, 2001; Pekovic, Seff & Rockman, 2008; Tierney, 2019). 

Other subgroups at risk include females, pregnant women, children, people with special 

needs and disabilities, minorities, immigrants and people of low socioeconomic classes 

(Figure 1) (Tierney, 2019). 

The needs in disaster situations are basic and immediate physical requirements, including 

shelter and clothing, food and water, safety, medical treatment, information, 

communication, relaxation, wellness and energy.   
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4.2. Student projects  
 
Based on the overview (Figure 1), we identified the main design challenges associated with 

disaster and emergency situations as the early detection of danger, fast and effective 

information and communication, locating survivors, a supply of food and water, shelter, 

clothing and mental health relief, to be supplied on-site immediately after disaster events.  

The students were asked to select one specific disaster, while considering its synergism with 

other disasters and its cascading effects. If possible, a specific group of users was identified, 

and the students were asked to find ways to address to their needs.  

Examples of students’ work are presented under five categories in the following paragraphs: 

infrastructures of facilities for shelter and salvage, communication and information hubs, 

designs for people with special needs, rescue (mainly from wildfires) and a relaxation site for 

children. All projects presented herein are primary design concepts developed by students 

and should therefore be regarded accordingly. 

 
Infrastructures of shelters and rescue facilities 
 
Disasters arrive largely unannounced, although some disasters such as storms may have 

some warning (Tierney, 2019); because there is often little time to prepare for disasters, the 

autonomous activation of available infrastructures for shelter and rescue is needed. 

Figure 2 presents concepts for shelter and rescue facilities that have been designed as 

integrated parts of the landscape that can be activated autonomously by smart sensors upon 

the onset of emergency situations. The basic idea is that shelter and rescue systems should 

be available and accessible in public areas, ready to be activated whenever needed, without 

interrupting or burdening individuals’ daily activities or the landscape appearance (e.g., 

systems stored below ground, installations that have other functions the absence of 

disasters, or rescue systems that are embedded and integrated with an exterior public 

component) or being activated in an unmanned manner.  

A      B 

    
Figure 2A. An underground shelter built as part of a recreation park that is normally closed 
and opens automatically, unmanned, for citizens use on the onset of storms (e.g. hurricane or 
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tornado) (Veronika Basova). B. A rescue boat to be released and inflated after floods from 
light column pillars distributed in the public space containing also first aid equipment 
(Piazzon Eleonora)  
 
Communication aids and information centres  
 
The needs to communicate and obtain information are among the greatest needs of people 

in emergency situations, especially because wireless communication and mobile phones are 

not reliable during disasters and may collapse and power may be down, preventing people 

from charging their cellular phones. It is therefore essential to guarantee redundancy in 

transmission options and keep cable (wired) phone and public phone boxes functioning or 

develop independent local communication nets that are continuously active and functioning. 

Several projects were developed based on the pop-up principle; temporary information and 

communication hubs containing solar energy sources for charging cellular phones and 

storage facilities that are located underground, activated and erected automatically when 

needed by specific sensors were developed. The facilities were located at central and well 

recognized places containing necessities for the local people for the first days after a 

disaster, including water, food, first aid supplies, protective clothing and basic equipment for 

rescue and the removal of ruins, as it has been shown that bystanders are the first 

responders after a disaster (Ashkenazi & Hunt, 2019) (Figure 3A).  

 
     A     B 

    
 
Figure 3.  Communication, information and storage infrastructures: A. A meeting hub to be 
erected automatically after a disaster; it has a green balloon that is inflated to indicate the 
location of the information and communication centre and emergency kits with medication, 
water, and food that are stored underground (Marco da Rose). B. An underground storage 
unit located below bus stations to be erected when needed for the immediate use of locals 
after an emergency situation; they contain medication, water, food, tools needed for rescue 
and digging and a power bank for charging mobile phones (Kena Sofia Flores Sierra)  
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Design solutions for people with special needs  
 
A line of products was designed for people with special needs, who are vulnerable in 

emergency situations. All products are generally easy to use, foldable or lightweight, made 

from conventional materials or equipment and have multiple applications, even for non-

disaster situations; thus, they are promising, sustainable and cost-effective solutions. Figure 

4A presents a kit for pregnant women to be delivered to disaster areas for women who are 

naturally under stress, cannot contact their doctors and are concerned for their baby. A 

solution for an elderly and disabled person at risk during earthquake is presented in Figure 

4A.  

 
A                     B 

        
 

Figure 4A. A wearable belt with back support for pregnant woman, containing 
cardiotocograph equipment that is embedded into the adjustable elastic material for follow-
up monitoring of foetal movements and heartbeats and the capability to send the data to a 
medical centre located at a safe remote location (Marzia Bello). 4B. A standard wheelchair 
for elderly people and people with movement impairment that is equipped with protective 
elements for falling particles; the protection is normally housed within the wheels and 
handles and can be erected automatically during an earthquake (Andrea Zamboni) 

Additional projects (not presented herein) included a foldable, lightweight, inexpensive "all 

in one" baby cot for fast, easy air transportation; adaptable, personalized air masks for 

babies and toddlers during hazardous air pollution conditions; and eye masks equipped with 

a light source, calming music and audiobooks to provide companionship for elderly people 

during lonely and stressful periods after disasters. 

 

Infrastructure to rescue individuals from fires  

 

Fires are a global hazard, a primary disaster, and a cascading event accompanying several 

types of natural and man-made disasters. Numerous fire-related events have recently 

occurred, and unfortunately, we were unable to save people from the fires, especially those 
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on high floors in skyscrapers, crowded areas and remote locations, such as forests. The 

designs developed by students involved smart innovative technologies for the early 

detection of fires, setting effective alarms, identify trapped people and people with special 

needs (e.g., disabled and lonely people) and autonomously rescue individuals without risking 

the lives of firefighters (Figure 5A).  

In particular, people with dangerous occupations who are frequently exposed to extreme 

conditions were considered. Figure 5B presents a concept for a firefighter's uniform 

including advanced technological aids to ensure the safe monitoring of physiological 

parameters and environmental conditions. A related design, a protection suit, for healthcare 

staff and volunteers in areas with highly infective diseases (e.g., Ebola, SARS) and other risky 

conditions was developed using high-tech accessories and advanced innovative materials for 

the suit. In addition, the suit is designed to be comfortable to operate in extreme 

temperatures and easy to don and doff in a safe, unobtrusive manner without being risking 

infection of the user. 

 
 
A                B  

       
 
Figure 5A. A concept for a rescue system to be used for people trapped in fires (e.g., in the 
forest); the system includes automatic/smart sensors to detect trapped people, a system for 
the autonomous delivery of a protection suit, and important information, and it provides 
safe, unmanned evacuation (Malia Priola). 5B. A full-body suit for firefighters that provides 
protection, information display, has a light source embedded in the front of the suit, has 
shoes that leave behind markers for persons needing to follow the firefighters route and 
location, and smart wearable display on the sleeve for physiological data and personal 
warnings (Luigi Leopizzi). 
 
Early treatment for on-site relief and relaxation  
 
Children and elderly people are among the most sensitive age groups, as they have a high 

chance of being ignored during emergency situations (Tierney, 2019) when the main rescue 

efforts are focused on searching for people, rescuing them, treating injures, obtaining 

information about missing people and other tasks. Over the years, studies have shown the 
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importance of early mental treatment to reduce damage and even prevent post-traumatic 

stress disorder (PTSD) (Neria, Nandi & Galea, 2008; Lai, 2017). Posttraumatic stress 

symptoms can occur in children after disaster exposure (Lai at al., 2017). It is important 

therefore to deliver mental health relief to children at the first line of rescue. However, the 

human resources needed for immediate on-site mental health help and accessibility to 

consumable leisure equipment (e.g., games, painting supplies, books, leisure equipment) are 

limited. Therefore, the concepts that were suggested by students involve unmanned, smart 

virtual technologies that use non-consumable tools integrated into a portable, flexible 

structure that can be safely stored until needed or transported with the first support of 

humanitarian delegations. 

 

A     B  

             
 

Figure 6A. An interactive display for children that is placed in a shelter structure to induce 
relaxation and reduce stress; the children can use this display at any time of the day without 
adults, as it is based on interactive stories and smart electronic virtual technology (e.g., 
electronic ink) (Edda Zearo). 6B. An overview of an interactive unit for children; a portable, 
foldable, modular, “all-in-one structure” with a virtual interactive display embedded within 
the walls (all-in-one installation  ( .  

 

5. Summary and future directions  
 
Most of the projects developed by the students are based on the concept of planning an 

infrastructure of shelter facilities, storage units, information and communication hubs and 

aids to assist people with specific needs (elderly people, children, persons with sensory and 

motor impairment, pregnant women), who are at risk in emergency situations. The basic 

principle involves using a variety of sensors and actuators that are dispersed or integrated 

within the environment to continuously collect follow-up data and allow smart autonomous 

responses to be elicited when needed in active, pre-prepared infrastructure. 

The suggested future directions for the design of infrastructure for emergencies are as 

follows:  
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A. Autonomous systems, such as robots and drones, can be used to increase the safety and 

accessibility of individuals, to overcome the shortage of human resources, and increase 

extend and abilities of identification and rescue of victims (Murphy et al., 2016).  

B. 3-dimensional (3D) building technologies can be used in disaster areas to enable fast and 

safe construction and repurpose local materials, enabling a personalized, sustainable and 

cost-effective building tailored to a specific site and the local people’s needs (e.g., utilizing 

the wreckage after an earthquake as a building material using 3D printers). 

C. Advanced innovative materials that have multiple qualities and contain embedded smart 

technologies, such as actuators, illumination, smart sensors that are responsive to different 

temperatures, and solar panels that supply energy, can be used (McEvoy & Correll, 2015). 

D. Buildings can be constructed with air (Airtecture), as using air-inflated fabric structures 

offers numerous benefits. Air, a natural and no-cost substance, is available everywhere and 

is universal and sustainable. Air can replace traditional load-bearing components and offer 

temperature isolation, lightness, ease in shipping, and options for modularity by partial 

inflation. The benefits are the decreased use of building materials, reduced material waste, 

and easy re-use of facilities (Kronenburg, 2013).  

 

6. Conclusions  
 

Designing infrastructure for emergency situations is a multidisciplinary challenge that should 

involve researchers; scientists; professionals in the fields of design, material engineering, 

psychology, and emergency and military medicine; search and rescue (SAR) teams; and 

humanitarian organizations. Given the prospect of an increase in disaster situations, both 

natural and man-made, and city crowding, the need for building infrastructure and 

preparedness for emergencies is growing. Thus, innovative solutions and redesigns of 

facilities that allow them to adapt to the various humanitarian needs arising in emergency 

situations can be developed with the use of advanced and innovative methods and concepts. 

We believe that this approach will be sustainable and cost effective, will further serve as a 

beta site for innovation and enterprise, and will contribute to the resilience of society.  

We believe that introducing graduate students with multidisciplinary backgrounds to issues 

of disaster preparedness will increase their awareness on how to incorporate physical 

infrastructures in their future projects.  

Preparedness and the development of designs of infrastructures will increase individual and 

national resilience, improve the trust of the citizens in the municipality and enable people to 

successfully cope with potential traumatic events, thus leading to a physically and mentally 

healthy community. 
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Abstract | As the frequency and scale of wildfires grows it is critical that communities in fire 
prone areas are able to develop and implement effective evacuation procedures. Yet, despite 
the high degree of danger associated with wildfire evacuations, there are very few chances to 
explore these types of procedures in a way that are low-risk, iterative, and leverage local 
knowledge. Very little progress has been made on the way we might “prototype” evacuation 
events. This paper draws on an expanded notion of prototyping and demonstrates the ways a 
board game has been used to develop greater understanding of wildfire evacuation 
procedures. The game supports cross-disciplinary collaboration, insights from the community, 
and elevated an understanding of a highly complex scenario. The findings suggest a rich 
potential for the ways games can be used to quickly explore other complex systems with 
minimal risk in dramatically reduced timeframes. 

KEYWORDS | PROTOTYPING, SYSTEMS DESIGN, DISASTER RESPONSE, COMMUNITY 
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1. Introduction 

As the increasingly severe impacts of climate change affect communities around the globe, 

evacuation events are becoming far more common(1). Within this realm, escape from 

wildfires has proven to be particularly vexing for emergency personnel and community 

members. The complexity and scale of wildfire evacuations makes it very difficult to explore 

these types of events in an iterative and low-risk way. The result is that few future evacuees 

ever get a chance to experience how they might respond, communicate, and make decisions 

until they are in the midst of a life-threatening situation.  

Our team addressed this challenge though the disciplinary lenses of design, public policy, 

and civil engineering. Our goal was to enhance effective decision-making by community 

members during wildfire evacuations. As the lead designer on the team, I was responsible 

for finding ways to prototype evacuation scenarios that would help our team surface 

knowledge from the local community, uncover nuanced information, and support the 

generation of new ideas and approaches by a group of diverse stakeholders. 

Prior to this project, several members of our team had conducted research on the 

evacuation from the Camp Fire of 2018 that that resulted in the loss of 86 people in 

Paradise, California. Although that event had many factors that were unique, the need for 

safe evacuations is a consistent theme for all communities at risk of natural or human-

caused disasters. Our team’s goal was to increase the efficacy of evacuations so that 

communities in wildfire-prone areas could more resilient in the face of this increasing 

danger.  

2. Project Overview 

2.1 The Growing Threat of Wildfires 

The frequency and size of wildfires in the last several years foreshadows the types of events 

that we can expect as the effects of human-caused climate change become more prevalent. 

The swift movement, scale, and unpredictable nature of these disasters make them 

particularly dangerous for the growing number of people who live in areas that are 

susceptible to this type of hazard (Radeloff et al, 2018). Wildfire evacuations are particularly 

challenging because, unlike more foreseeable evacuation triggers like sea level rise, flooding 

or hurricanes, wildfires arrive with little notice and they grow and change in dramatic and 

unpredictable ways. Few community members are trained how to act in the event of a 

wildfire and fewer still get to practice their responses in a low-risk environment. In these 

scenarios, an evacuee must mobilize quickly, react under pressure, and make decisions with 

incomplete, changing or conflicting information (Comfort et al, 2020). Given the stakes of 

this situation, our team has been seeking ways to empower communities to develop 
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strategies for resilience and communication to when they are affected by these massive 

events.  

2.2 A Community at Risk 

As part of this project, our team partnered with the community of Bolinas, California. This 

unincorporated coastal community of about 1500 people is situated in the beautiful natural 

setting of Marin County, to the northwest of San Francisco. Although Bolinas is technically 

not far from more populated areas, the fact that it is only accessible by Highway 1, a two 

lane road that clings to the dramatic coastline with countless switchbacks, gives the town a 

sense of seclusion. But the isolation that makes Bolinas an attractive place for its residents 

also presents challenges during the very likely event of an evacuation. The community is at 

risk of multiple natural threats. In addition to lying on top of the famous San Andreas Fault, 

much of Bolinas is in low-lying areas which make it vulnerable to sea level rise and tsunamis. 

Bolinas is also part of the Wildland-Urban Interface (WUI) which makes it particularly 

susceptible to wildfires.  

While the geography and limited access make Bolinas it a fitting analog for other at-risk 

communities, Bolinas has a few unique challenges of its own. First, its small population 

means that it does not have the emergency resources that would be common for a larger 

municipality. Bolinas has just two full time firefighters so it relies on part time staff and 

volunteers to operate its two Engines and one Ladder truck. The community does have a  

“mutual aid” agreement with Marin County whereby any available firefighters would be sent 

to Bolinas in cases where the Bolinas Fire Fighters needs additional assistance. While this 

type of agreement may work for localized fires it puts Bolinas at particular risk in regional 

events when the Marin County firefighters will likely be addressing fires in their own 

community. (2) 

Bolinas’ geography, infrastructure, and governance means that it has an outsized threat and 

limited resources. In the event of a large scale wildfire, the community is unlikely to have the 

luxury of waiting for help from the outside. The only safe course of action will be to get out. 

2.3 Evacuation as a Complex System 

Evacuation is a deceptively simple term for a series of intersecting systems of 

communication, behaviors, artifacts, policies, as well as natural and unnatural phenomena. 

To design an effective evacuation procedure, one must view the system as a whole. 

Unfortunately, a systems lens often results in meeting complexity with complexity so that a 

“prototype” in the policy realm is a pilot program that may be years in the making 

(Kontschieder, 2018).  

In the emergency preparedness realm, interventions usually manifest as awareness 

campaigns or yearly drills. Educational campaigns are relatively inexpensive way to share 

best practices, but they have few, if any, mechanisms to tap into the knowledge of the 
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community or learn from the uncertainty that will surely impact any live scenario .(3) Disaster 

response drills bring people together to create a more embodied experience of an 

emergency, but the logistics of these events is complex enough that they are usually only 

yearly events. While these efforts are beneficial, much more needs to be done to adequately 

prepare community members for these complex events that require rapid decision-making 

in stressful, high-risk scenarios. With the exception of military, law enforcement and 

emergency personnel, few people ever get the chance to “practice” how they would 

respond in these types of events.  

2.4 Project Objective 

Our goal was to enhance the ability of community members to make effective decisions 

during wildfire evacuation events. Our team recognized that our combined expertise not be 

fully sufficient. Any successful intervention would also rely on the specific, local knowledge 

of the community members. Our broader group of academics, emergency personnel and 

community members aligned with what Ezio Manzini describes as expert and diffuse 

designers (Manzini, 2015). In this sense, the author, in the role of the expert designer, sought 

to develop a prototype which would “feed and support” the community’s ability to develop 

more effective evacuation procedures (Manzini, 2015).  

3. Prototyping Complex Systems 

In order to achieve this ambitious goal, our team needed to find a way to quickly explore 

behaviors during a life-threatening event, with innumerable variables, in way that supports 

collaboration, idea generation, and understanding between a diverse group of stakeholders?  

We did this by utilizing an expanded notion of prototyping that defines the practice as “any 

intervention that enhances our ability to learn about an aspect of a design challenge with 

limited risk, investment and time” (Maiorana, 2017). Traditional prototyping definitions 

which rely on notions of validation and progressive iterations are not possible because the 

system itself is in flux (Senge, 2006). Furthermore, systemic challenges defy “solving” in a 

traditional sense as noted by Horst and Rittel in their seminal work on “wicked problems” 

(Rittel and Webber, 1973). By shifting our understanding of a prototype from an early 

version of a solution to a tool for exploration, we are able to create more “cycles of learning” 

in a systems context than would be possible if we think of a prototype in a traditional way 

(Kelley and Kelley, 2013).  

This new approach to prototyping can be summed up in two deceptively simple questions.  

1. What do we need to learn?  

2. What is the fastest way we can learn it?  

The first question helps a team to be more efficient by narrowing the scope. The team only 

builds what is necessary to support the most critical learning objectives. This approach is 
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effective for bounded and unbounded design challenges and has been popularized by terms 

like Minimum Viable Product (MVP) from The Lean Start-up (Ries, 2011). A thoughtful 

answer to this first question requires a team to explore their “solution” in a way that 

acknowledges all of the potential ways it might fail, and then explore the weakest aspect 

first(4) (Ries, 2011). A team must be willing to take a critical look at their solution from a 

broad perspective and not simply set out to solve the challenges that fall within the team’s 

core domains.  

If the first question establishes the intention of the prototype, the second question is about 

using creative ways to explore the area of focus as quickly as possible. When addressing this 

question, a team must relax the typical conception of what constitutes a prototype. In doing 

so, they can open up new possibilities to uncover meaningful information in dramatically 

reduced timeframes (Maiorana, 2020). 

Our grant proposal articulated the areas we needed to explore in order to develop a more 

effective approach to evacuations. Simply put, our team needed to more deeply understand 

how community members would respond in the event of a wildfire evacuation. Within that, 

we knew that the elements of communication, transportation and their specific strategies 

(where to go and how to get there) would be most critical. With these objectives in mind, we 

then moved to the next question; What was the fastest way we could learn about the 

community members’ communication, transportation, and strategies during a wildfire 

event?  

Escaping from a wildfire places an evacuee in a situation with more pressure, risk, and 

ambiguity than they may have ever faced in their lives. As a result, gathering data about 

these experiences through surveys or interviews will only yield so much data (Beckman and 

Barry, 2007). Furthermore, many people have never lived through an evacuation so any 

information gathered purely hypothetical. In addition, while a survey would provide 

effective data for questions we understood, it wouldn’t provide a space for new questions or 

community knowledge to emerge (Portigal, 2013). We needed a situation which would yield 

insights about how the community members would interact with the messy, stressful and 

ambiguous aspects of an evacuation without the associated risks. We did this by creating a 

board game.  

4. Game as a Systems Prototype 

A tactile game may seem to be an unlikely way to address something as complicated as a 

wildfire evacuation scenario, but the simplicity of the platform is actually quite well suited to 

prototype a system. Although the technology is modest, simple elements like cards and 

randomized spinners can bring a complex set of scenarios and behaviors to the forefront. 

The approachability of a board game supports a richer conversation by minimizing the power 

differentials that are implied by more elaborate offerings (Rettig, 1994). Finally, board games 

can be played in relatively short periods of time which results in greater learning in a more 
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compressed timeframe that would be possible with more full scale experiences like 

evacuation drills.(5) 

4.1 Overview of the Game 

The game is played around a large table with a 3’ x 5’ map of Bolinas at the center. There are 

several types of game pieces including cards, spinners, and tokens that represent fire, 

people, vehicles, and communication options. Players inhabit one of the three following 

roles:  

• The Fire - acts like a referee and is played by a single person 

• Emergency Personnel - an amalgam of police and fire personnel and is played by 

the professional fire fighters or law enforcement.  

• Community Members - The remainder of the players occupy this role 

Because the prototype is intended as a tool for learning, it is essential that the Emergency 

Personnel and Community Members respond as they believe they would in a given scenario. 

In this regard, the experience is far more akin to design ethnography than it is to a 

traditional “test” in which one might validate a proposed solution (Beckman and Barry, 

2007). 

Each type of player has a different motivation. The Emergency Personnel has the goal of 

getting as many Community Members to safety whereas the Community Members only 

need to worry about getting themselves and their loved ones. While the person playing The 

Fire cannot win, their role is critical in maintaining a sense of urgency and persistent threat. 

Before we begin playing the facilitator verbally states the rules and goals of the game. The 

players are reminded that even though this is a game it is also a prototype and a research 

tool so it is important for them to “play themselves”. The game starts by determining the 

specific time and day of event through the use of analog spinners (Figure 1). Players then 

place their game pieces on to map to show where they would be at that moment in time. 

They then select from two modes of communication and choose a “loved ones” tile which 

signals who they would bring with them. Once the starting locations are established, the 

location, size and direction of the fire is selected at random and the Emergency Personnel 

choose to either warn the public or address the fire. Community Members only get to move 

once the Emergency Personnel issue a communication through the alert system. The 

Community Members then choose a vehicle that they will use for their evacuation.   
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Figure 1.   During the set up for the game, time and day of the week are selected using 
spinners. Step 2-4. Community members choose where they would be at the start of event, 
communication choices and their evacuation people. 

4.2 Rounds of Play 

Each round of play simulates roughly 15 minutes of actual time. The Fire always goes first, 

followed by the Emergency Personnel, and then the Community Members. The Fire uses a 

series of custom developed spinners to simulate the dynamic nature of wildfires. The 

Emergency Personnel always have two options. They can address the fire or issue warnings. 

During each round, the Community Members start by selecting a Chance Card. These cards 

may indicate a blocked route, flooding, lack of gas, or a favor from a neighbor. Community 

members may then choose to communicate with one of their selected methods or move.  

Game play continues until the Community Members are have made it too safety or have 

been overtaken by the fire. The game typically lasts 45 minutes and is followed by a 

facilitated discussion.  

4.3 Game Mechanics: Setting the Stage for Systems Learning 

Although games are most associated with the general category of “fun”, they are commonly 

used in service of more serious pursuits such as strategy, planning or education (Djaouti et 

al, 2011). For analog games, these various objectives are achieves through the design of 

physical components (game pieces) and the game mechanics, defined as “the various 

actions, behaviors and control mechanisms afforded to the player within a game context.” 

(Hunicke et al, 2004). 

For the purposes of our project, each of these elements had to be designed to help 

illuminate the ways community members approached transportation, communication and 

strategies during an evacuation.  We needed both a concrete and an abstract understanding 

of how they might behave. The design of the game pieces supported our understanding of 

what they were doing while the game mechanics, or rules, helped tease out how they were 

likely to behave with all of the uncertainty and stress of an evacuation event.  
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The game board is as table-sized map which harkens back to the plotting tables used by 

WWII military strategists and illustrates the greater region with roads and a few geographical 

features (Figure 2). For the purposes of the game, additional elements were added to the 

map. A grid overlay is used to indicate fire locations and a series of “steps” correlate to road 

sizes and congestion. For example, each “step” on a curvy, single lane will be much smaller 

than a step on a 2 lane highway.  

 

Figure 2.   Game pieces on the map prompt the players to discuss the implications of the 
wildfire scenario during a round of play. 

Each player gets their own set of custom-designed game pieces. The shapes were laser cut 

from mat board and finished with engraved icons or a customized set of stickers. Each player 

chooses from a set of tiles representing communication, transportation and “loved ones”. In 

addition, the players each received a small folding piece of paper with a communication 

icon. This is used to share messages (hand-written notes on a Post-it) without other players 

being able to benefit from the communication. The tactile feel of the game pieces were a 

critical part of making the game clear and fun, but the game pieces real function is to help 

bring the game mechanics to life. 

Game mechanics bridge the gap between the simplicity of the game and the complexity of 

the system. These rules can be used to create a sense of anxiety, intrigue, delight, or any 

number of human emotions (Hunicke et al, 2004). For our project, each aspect of the game 

was designed with the specific purpose of foregrounding elements of the system that might 

not be visible with more traditional research methods. 

We designed the game mechanics to concentrate the play around the issues that made 

wildfire evacuations so challenging. Specifically, we needed to make sure that the game 
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would put players in a situation that would force them to make quick decisions under stress 

with high degrees of uncertainty and potentially conflicting information (Table 1). 

Table 1. Aspects of the evacuation experience were translated into game mechanics 

Systemic element Game Mechanics 

Urgency Limited Moves – Players can only communicate or move during each turn 

Players must make their move within 1 minute 

Stress/Anxiety Limits to the amount of steps a player can move per turn 

The rules insure the fire is ever present and moves quickly 

Chance Cards add difficulty to plans 

Traffic choke points are replicated through the “steps” overlay 

Uncertainty/Changing 
Situations 

Prior strategies may change due to the Chance Cards 

Chance Cards may introduce anything from new fires to power outages, 
road blockages or penalties based on vehicle choice 

The location of the Fire isn’t always clear(6) 

Different players receive different communication based on prior choices 

 

The set of Chance Cards were an essential piece of the game mechanics in that they created 

a way to introduce many possible variables without disrupting the rapid pace of the game. 

By forcing player to choose a Chance Card at the start of every turn, we were able to 

replicate the dramatic changes that can take place during a wildfire evacuation. Certain 

cards alter the dynamics of the fire, while others pose challenging decisions (such as 

whether to help a clueless tourist) which have impacts on the short term moves, but also act 

as provocations for the discussions after the game (Figure 3).  

 

Figure 3.   An example of the chance cards that are at the beginning of each turn. The chance 
cards introduce various forms of uncertainty that emerges in an evacuation scenario. 
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5. Going Beyond Learning 
 
The game is a tool that enables rapid learning that would not be possible in the context of an 

actual evacuation. However, the game also plays an addition role in the community as an 

educational tool. Much the way one might learn from an experience of a real life evacuation, 

the game offers players a glimpse into a world without the associated risks.  

We designed elements of the game to amplify this potential aspect of the prototype through 

our use of intrigue and unexpected elements. We leveraged the ways curiosity can support 

learning by prompting the players to choose not just between cars and SUV’s, but also by 

presenting more unusual options like surfboards, bicycles or tractors (Gruber et al, 2014).  

Some of the more quirky options generated interest, and often a few chuckles, but the wide 

range of possibilities also helped to create a sense of ownership from the players. After 

looking over the available transportation tiles, one player suggested we should include 

horses as well. This sort of idea generation demonstrates the benefits of collaborative 

design. Not only did it provide a useful suggestion for the next iteration, but it also prompted 

an additional conversation about the challenges of evacuating large animals. This type of 

impromptu discussion is exactly the type of unscripted behavior we hoped the prototype 

would spark. Occasionally this type of insight emerged during an informal discussion, in 

other instances we teased out these surprises during a more structured conversation.  

The facilitated debrief creates a space where both the research team and the community 

members can develop a deeper understanding of the experience. Even the richest game will 

be a far cry from an actual evacuation so the debrief plays a critical role in helping the 

research team to inquire about interesting behavior that may have come up during the 

game. In doing so, the team can mitigate some of the risk that might come from trying to 

draw conclusions from a brief moment in a rapidly unfolding game. The post-game 

discussion also provides the players with a context that helps them reflect upon the 

experience and clarify what they took away from it (Dieleman and Huisingh, 2006).  

Although this board game is a prototype with a serious purpose, that should not diminish 

the role that fun plays in the overall experience. By making the game something enjoyable, 

we increase the odds that people will want to play it again. Each experience of the game 

creates an opportunity for new insights to emerge and offers the players a way to develop 

more tools, strategies and approaches to wildfire scenarios. An additional benefit of 

repeated play is that it increases the likelihood that the players will develop relationships 

and ties that go beyond the game. Many cities are currently finding ways of bringing people 

together in order to nurture what is known as bonding social capital because it correlates 

with greater survival rates during disasters (Aldrich and Meyer, 2015; Hawkins and Mauer 

2010). It is possible that by merely playing a game together, the community is developing a 

greater sense of resilience.  
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6. Conclusion 

This paper highlights the ways that a new approach to prototyping can be used to explore 

complex systems with minimal risk and time. Due to the fact that this is an evolving research 

project, we have yet to produce concrete recommendations or potential policy 

interventions. Yet, even though we are still in the initial phases, our team and our 

community partners are confident enough in this approach to continue to expand the use of 

the game with a wider community. As of this writing, I am developing the third major 

iteration of the game which will be played with larger group in Bolinas during the winter of 

2021. Our interdisciplinary research team is currently developing a version of this game for 

evacuation planning with one of the largest universities in California as well as several 

communities throughout the state. The initial findings suggest a rich potential for the ways 

board games can be used to quickly explore other complex systems in dramatically reduced 

timeframes. 
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EndNote: 
1 See Intergovernmental Panel on Climate Change and https://www.economist.com/graphic-

detail/2017/08/29/weather-related-disasters-are-increasing 

2 Site visits and personal correspondence. 

3 Conversations with emergency personnel in the community of Bolinas and Louis Comfort, 
University of Pittsburgh. 

4 The term solution is in quotes because a challenge can never be fully solved in a systems context. 
In this case a “solution” describes a design team’s best, current thinking about a systemic 
challenge. 

5 Most evacuation drills happen once a year. In contrast, a board game could easily be conducted 
on a weekly basis offering a dramatic increase in the feedback cycles. 

6 During early versions of the game the fire was on the map for all players to see. In a wildfire 
event, this is rarely the case so in subsequent iterations we “hid” the fire from the players and 
they could only know its location through communication channels.   
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Abstract | This article presents and discusses the case study “Scraping the surface,” a 
workshop about sustainable design held for master’s students of different design majors at 
the FHNW Academy of Art and Design. Through marketing we, as consumers, are bombarded 
with products claiming to be sustainable. As a result, sustainability has become a buzz word. 
“Scraping the surface” highlighted the complex factors a designer needs to consider when 
designing sustainable products. During the workshop students discussed how a designer can 
have an impact on the lifecycle of a product or a system through material choice, production 
method, design for longevity, design for sustainable behaviour using the principles of 
behaviour change and design for the end of product use. Students were asked to bring a 
product that they found to be sustainable and to justify their reasoning using its 
characteristics. A list of criteria was compiled and converted into a function analysis. After the 
workshop a literature review was conducted to identify words and actions that could be added 
to make the list more holistic, focusing on ecology. To conclude, the proposed Revised 
Function Analysis of Sustainability can be used as a tool in the early design process to identify 
opportunities, specify deliverables and aid communication in development teams in terms of 
sustainability. The tool can also be used as a teaching and learning tool to provide a visual 
overview of possible traits that can be applied throughout the life cycle of an object. This can 
help to encourage upstream activities to prevent product renewal and avoid landing in the 
waste hierarchy.  The template includes the potential benefits to the ecosystem and gives 
examples and further references. Consequently, the purpose of the tool is to be used as a 
creative tool rather than an assessment tool, specifying both desirable and undesirable 
outcomes. 

KEYWORDS | DESIGN, SUSTAINABILITY, FUNCTION ANALYSIS, CREATIVE METHOD, 
SUSTAINABLE DEVELOPMENT GOALS 
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1. Introduction  

Every year Institute FHNW Academy of Art and Design offers workshops for their 

Masterstudio design students. External partners are invited to host the workshops for 

students of all four specializations: integrative, fashion and industrial design as well as 

scenography and exhibition design. The Master workshops serve as the program’s 

experimental production platform.  

The workshop “Scraping the surface”, that was given in the fall of 2019 included 35 students 

with 6 different nationalities with bachelor degrees from different institutes and subject 

specializations. The given theme of the workshop was sustainability. The goals of the 

workshop were for students to understand the complexity of ecological and social 

sustainability, learn about sustainable design methods and gain new insights that can be 

relevant to future projects. By building on students’ prior knowledge and establishing a 

common vocabulary, students could discuss what can be done as a practicing designer to 

raise awareness of sustainability issues in the design industry and to avoid or minimize 

unintended impacts of one’s work. 

The approach of this workshop was not to give students instructions on what is or is not 

sustainable. Instead, discussions about complex issues served to point out how complex and 

interdependent matters of sustainability are. By encouraging critical conversations about the 

impacts of design decisions, students could realize that we are merely scraping the surface.  

While this workshop was not centered around distinguishing what is or is not sustainability, 

some subsets, amongst many, have often been found as parts of the whole – Design for 

Ecology, Environment and Social. The plethora of opinions about this vocabulary have led to 

much confusion, debate and misinformation. 

Aside from these discussions, the majority of the workshop time was spent on a project. The 

brief was to suggest a design aimed at changing a certain behavior. The focus of the 

workshop was primarily on the dilemmas associated with ecological and social sustainability 

and how (unconscious) behavior of users can be considered in the design process. 

“Within the field of sustainable product design the focus has been strongly on the supply 

side; how can impacts be lowered through design-for-disassembly, recyclability, use of 

environmentally conscious materials and dematerialisation. However, the way users 

interact with a product may strongly influence the environmental impact of a product. 

Designers can try to influence this behaviour through the products they design” (Wever, 

van Kuijk, Bok, 2008). 
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Nudge strategies (Rothman, 2013) were introduced in the beginning of the workshop to 

suggest ways to influence behavior and decision making of groups or individuals. Reinforcing 

an automatic and unconscious behavior through design could help consumers to operate in 

a more sustainable way. Behavior change strategy cards by Artefact group (Artefact) were 

also introduced and used as inspiration. 

The most interesting result of the workshop was not the design proposals but rather the 

discussions around sustainability, inspiring the Revised Function Analysis of Sustainability 

presented in this paper.  

2. Design and sustainability 

2.1 A change in perspective 

Over the past decades consumers have become increasingly critical towards corporations 
and the impact businesses have on the ecosystem and on society as a whole. In recent years 
the public has become better informed about pressing environmental matters. Most agree 
that we will face significant issues in the near future as the result of our current linear 
consumption-based economic system unless effective and radical changes are made. 
Scientists have long been aware of society’s impact on the environment, but it took multiple 
years for a public debate on this matter to emerge.  

In 1987 the World commission on Environment and Development issued a global manifesto 

commonly referred to as the Bruntland Report where the concept of sustainable 

development was introduced. 

“A sustainable development can be defined as a development that satisfies the 
needs of today without compromising the ability of future generations to meet their 
needs” (Bruntland, 1988). 

Sustainability within design is not a new concept. In 1971 Victor Papanek released Design for 

the Real World (Papanek, 1971) and it has since become part of many design curriculums 

around the world. Yet in the 2000 edition of the Getting an industrial design job (Siegel, 

2000) the word “sustainable” is not even mentioned. In the Core Skills Assessment 

Worksheet from 2000 we find “environ. impact” listed but not much more. In the 2008 

version now called Get a design job (Siegel, 2008), you have only to read through the first 

pages to find the words “sustainability and green design.” In the Core Skills Assessment 

Worksheet from 2008 you find “Uses empathy, informed judgment, reason”, where as in the 

earlier edition the word “empathy” was not mentioned at all. This shows a change in 

attitude towards the designer’s expected skillset. Design will inevitably have an impact on 
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the many challenges related to climate change, ecology, living patterns, transportation, 

digitalisation, urbanisation, alienation and an aging population. 

2.2 Education on Design for Sustainability  

In some design education curricula, it is obvious by course titles and literature lists how 
design for sustainability (DFS) is covered; in others, DFS is not universally standard in the 
design project process. Since the topics within the subject of design are increasing while the 
time for education remains the same, effectively covering all areas of sustainability within 
the curriculum is a challenge. Although design educations are already relatively successful at 
integrating aspects of sustainability into their curricula (Melles et al., 2010), significant 
improvements still need to be made to educate designers that are equipped to produce 
work suitable for a sustainable future during their careers. There is a need for DFS to 
become an integral part of all projects and not only the ones specifically dealing with 
sustainability as the main topic. 

In Preparing the way for mainstream sustainable product design- Methods and approaches 

to inspire change Vicky Lofthouse discusses designer’s capabilities in relation to Design for 

Ecology, a subset of DFS: 

“A survey by the Design Council in the UK identified that only 15% of design 
businesses feel they are very well-equipped to advise their clients on sustainable 
design issues (Design Council, 2010). This lack of confidence in their ability to address 
sustainable design issues has repercussions when it comes to developing appropriate 
briefs and challenging the client’s constraints and assumptions. Having the 
confidence and ability to do this for a sustainability brief depends on the skills, 
abilities and knowledge of the designer and is formed by the designer’s education, 
training and experience (Stevenson, 2013). If this knowledge has not been gained at 
university, there are few options available through ongoing professional 
development” (Lofthouse,2017). 

It is unclear if students, teachers and design professionals are aware of the tools available to 

them. Much of the confusion results from Design for Environment, another subset of DFS, 

having many names - green design, eco-design, life-cycle design, clean design, etc. One 

major entity, the Ellen MacArthur Foundation, works with business, government and 

academia to build a framework for an economy that is restorative and regenerative through 

design. On their website there is a section called Schools & colleges resources with a 

generous offering of free workshop material as well as methods made by partners such as 

IDEO (Ellen MacArthur Foundation). Despite the convenience, a potential reasoning for 

relevant parties not being aware of these resources may be a result of the rapid expansion 

of the field of Design for Environment. Experts are producing valuable resources at a rate 

difficult to follow. 
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“There are many issues that determine the likelihood of designers to have the opportunity 
to engage in more responsible design (Stevenson et al., 2011) such as time challenges and a 
lack of demand from clients” (Lofthouse,2017). Lofthouse offers an opposing argument that 
a key barrier to engaging in responsible design is a lack of confidence because of a lack of 
education and practice amongst designers. This was supported by empirical evidence 
collected during a number of consultancy commissions. To lower the barrier, Lofthouse 
stresses the importance of introducing student designers to tools and methods while they 
are still in school. 

 “The ability to confidently work with eco-design and sustainable design issues could 
be improved by using tools as part of brainstorm processes, where they can be a 
useful way of guiding the consideration of environmental and social issues across the 
product life cycle. By providing students with practical tools, they will be equipped 
with skills that are not widely held in current industrial design practice, increasing 
their value as graduates” (Lofthouse, 2017).  

It is important that education addresses a range of approaches and alternative methods. 

Ideally students should be familiar with concepts addressing both life cycle thinking and 

systems thinking, being familiar with approaches such as: zero waste, design for circular 

economy and design for sustainable behavioural change.  

2.3 Changing the system from within 

The 2030 Agenda for Sustainable Development was adopted by all United Nations Member 
States in 2015. At the heart of this urgent call to action are 17 Sustainable Development 
Goals (SDGs). Both developing and developed member participation makes this a global 
partnership (United Nations). Working with visual communication, a mission to present the 
goals clearly and understandably makes a complex topic approachable. The SDGs are a 
helpful tool to give an overview of the complexity of sustainability by dividing it into 
individual, easier-to-digest topics. The goals can be helpful for designers in their practice, as 
well as for the public, creating a common framework to refer to.  

SGDs Awards, launched by Kyushu University, challenge design students to develop concepts 

to transform society.  In their competition statement we can read: 

 “Society is increasingly raising its expectations for design. Problems targeted by the 
UN’s Sustainable Development Goals, which include such concerns as hunger, 
poverty, and the issue of food, may seem irrelevant to design, but efforts to solve 
them through design are materializing all over the world. The role of design is 
moving beyond ‘formative expression through color and shape’ and is becoming a 

valid method to solve the issues faced by society” (Kyushu University). 

This statement gives design students a more hopeful outlook on the role of the designer 
than the title of the book called Design is the problem (Shedroff, 2009). Shedroff recognises 
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that the role as a designer comes with a lot of responsibilities. He suggests, “Don’t do things 
today that make tomorrow worse” (Shedroff, 2009), which is a great suggestion, but in many 
ways stands in conflict with today’s businesses’ models and consumer behaviours. Many 
students struggle with the prospect of their future role as a professional designer and are 
disturbed by the fact that their future income likely will be dependent on making and selling 
more goods. History tells us that with the introduction of products made to solve problems, 
we also create, new unintended problems.  

“Despite how optimistic, idealistic, and future-oriented most designers are, design 
has sometimes created big problems in the world. Even where our best intentions 
have been engaged, our outcomes have often fallen short—sometimes making 
matters worse— because we didn’t see the whole picture when creating what we 
envisioned.” (Shedroff, 2009) 

Entering the design industry at the time when great change is needed poses several 
challenges. Even though you possess both knowledge and ideas of what needs to be done, 
getting all stakeholders onboard will be difficult.  

“An observed side effect of this disconnect between theory and practice is that 
motivated students become disillusioned when they look for work in the area of 
sustainable design because they become aware of the limited options within the 
industry, where sustainable design practice is typically of minimal importance for 
most of the design industry” (Lofthouse, 2017). 

Industry might be interested in sustainability but only when not competing with their 
bottom line. It is difficult to compete in price while producing locally in small batches 
compared to others who are producing in large batches overseas.  

“The measurements we must take to secure a just, equitable and inspiring transition 
away from fossil fuel, clash directly with the reigning economic orthodoxy at every 
level. Such a shift breaks all ideological rules, changing everything we think about 
economy” (Klein, 2014). 

In his book Design for the Real World: Human Ecology and Social Change, Papanek (1971) 
suggests that as a designer you have the following options: 

• Continue to design luxury items for a privileged few 

• 10% of your time on solving problems of abject need, while continuing with their job 

• Find new areas of opportunity solving social needs 

• Teach or curate 

• Drop out of design 

• Change the system from within 
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If you are serious about working with SDG as a designer, you will soon realize that is 
currently not a very cushy field and sacrifices have to be made. Finding employment is 
challenging, work conditions might be difficult and salaries are low.  

Changing the system is not an easy thing. Where should one start?  

Johan Rockström, the founding director of the Stockholm Resilience Centre argues for the 
benefits with the SDGs as a common road map but reveals in his speech that scientists are 
concerned that the roadmap looks more like a “smorgasbord” from which you can pick a 
topic of interest. The integrated framework called “The Wedding Cake” focuses on the safe 
operating space, stating that there are some non-negotiable SDGs, namely nr. 6 on water, 
nr. 13 on climate, nr.14 on ocean and nr. 15 on biodiversity (Rockström, 2018).  

While all the SDGs are of importance, goals 6, 13, 14 and 15 need to be considered in all 
design processes. In short, we need to priorities any damage to the biosphere. This includes 
a range of actions, sometimes in conflict with each other. How should we prioritize? 

• Avoid global warming 

• Avoid use of non-renewable resource 

• Avoid pollution 

• Avoid harm of diversity 

• Avoid destruction of eco-services  

It is important that designers both understand and have the capacity to communicate to 
others that design for sustainability is much more than considering recycling or using 
recycled materials. The SDGs can be used by designers to inspire socially and 
environmentally sustainable projects. This new hopeful perspective on the responsibilities of 
a designer is important to students and relevant to the challenges we face as a global society 
However, this outlook is not reflected in career opportunities nor entirely in students’ 
education.  

3. The Workshop 

3.1 The initial assignment   

Preparing a design workshop lasting 5 days that feels relevant to 35 students is a challenge. 

When the given topic is sustainability and the target group consist of people with very 

different backgrounds the tasks become even more complex. The risk is high that what is 

new to one individual is obvious to another. 

To quickly get an overview of the students’ knowledge a task was designed and 

communicated to the participants in advance of the workshop. Each person was asked to 
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identify an object that they thought was sustainable and bring it, or a picture of it, to the 

event. Sustainability was not defined and no one asked.  

The students were divided into teams of 4-6, which were carefully considered in order to mix 

people’s educational backgrounds and cultures. Once in their teams, students were asked to 

discuss their objects and explain how they related to sustainability. Subsequently students 

took the identified characteristics and turned them into single-word descriptors. They then 

created categories of their own choice and placed the words into these categories. Students 

were also asked to enter the words into “Answer garden”, a digital tool which can show how 

often words are used. If a word appeared several times in the group discussions they were 

asked to put it in more than one time.  

Figure 1.   Answer garden word compilation 

3.2 The assignment results  

The result was interesting. Many of the students had German as their native language and 

struggled to get a correct translation of their characteristics. People constantly looked up 

definitions in their computers and discussed if the word suggested was accurate to what 

they actually meant. 
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Figure 2a.  Example of student work 

Figure 2b.  Example of student work 
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Some of the words, such as wabi-sabi, were not known to all of us. Many of the suggestions 

were easy to relate to, whilst for some suggestions the link to sustainability was not 

immediately obvious. Claims were often built on assumptions made on no or limited 

information about the origin of the product.  

At the end of the session a list with a selection of words was compiled, showing the results 

of all groups.  

Figure 2c. Summary of words 

The result showed similarities to a functional analysis, focusing on the expected 

performance of a product rather than on specific features of the product. The list was a 

reminder of the many ways in which a product could be considered sustainable, but it lacked 

an explanation and information to how the mentioned characteristic/function had an 

impact. Students were interested in the result and asked to receive a copy.  
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4. Methods for a more sustainable practice 

There are many methods available to guide every step of the design process. Deriving from 
the field of engineering, Function Analysis is a rudimentary method often used by industrial 
and product designers, based on Function Structures as popularly described by Pahl et al. 
(2007) in their book Engineering design, a systematic approach. “There are many concepts 
and terms for describing what a device actually does. For example: function, behaviour, 
performance, property and purpose.” (Lagerstedt, 2003).  

In the classical functional analysis, the functions are described by a verb and a noun. This is a 
clever way to make the information short and quick to process.  

Figure 3. Function analysis example of a fountain pen 

By analysing each function, the tool forces the creators to think through the aim of the 
product in an abstract way. Correctly performed, the functional analysis becomes the 
document that ensures, to both the creator and the client, that nothing has been forgotten 
and all relevant areas have been considered (Landqvist, 2001). The function analysis is a 
useful creative tool that can be used for development of new or existing products. It allows 
for a focus on function rather than focus on features of existing products, broadening our 
view in order to find more creative solutions. Each function can be classified in the 
categories: main function, necessary function, desired function and unnecessary function. 
Each category can then be given a descriptor such as basic functions, production, ergonomic, 
construction, marketing, etc. 

The early phases of the design process are both exciting and challenging. In her thesis, 

Functional and environmental factors in early stage of product development-Eco functional 

matrix, Lagerstedt discusses the importance of this early stage.  

“When designing a completely new product, at the outset the knowledge of the new 
product is small but the freedom is almost total, as nothing is established. 
Information about the product increases as the product develops, but at the cost of 
design freedom.  A basic dilemma is that sustainable design solutions often demand 
radical changes and ‘re-think’ of product systems and therefore rely mainly on 
decisions early on in the product development process” (Lagerstedt 2003). 

A risk with tools, methods, guidelines and checklists is that they can limit the creative 

process. Many of the current methods created to promote design for sustainability are 

Enable Writing 
Discharge Ink 
Refill Ink 
Protect Nib 
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complex and do not correspond to the ways in which designers work in the early creative 

phase. For example, the Life Cycle Assessment (LCA) tool aims to give an accurate picture of 

the environmental impact of a product. This key instrument requires expertise and time-

consuming, detailed calculations, which can make it cumbersome to creativity. 

As product development teams are often made up of many individuals with different 

specialities there is a need for appropriate tools. These aids should be capable of being used 

cross-disciplinarily to help establish objectives and identify opportunities. To be useful, 

information must be kept simple and be limited. There is a need for tools that do not require 

advanced calculations, but rather can be used for brainstorming. The purpose of these 

needed tools is to identify potential areas of inquisition and gaps of fact-based knowledge to 

challenge preconceptions  

Lofthouse explains in one of her papers (Lofthouse 2017):  

“Many of the tools that the students are introduced to provide a structure through 
which they can think about eco-design and sustainable design issues. By using them 
as a brainstorming tool, they can be a useful way of guiding the consideration of 
environmental and social issues across the product life cycle. Often they are also 
useful as a mechanism by which design teams can communicate proposed product 
improvements to a client or interested party. The ability to do this confidently is 
clearly missing in current design practice. “  

Some sustainability tools include suggestions and information, but others aim to spark 
discussion. The Tarot Cards of Tech created by Artefact (Artefact) do not give any answers or 
solutions but merely encourage the user to think of the impact technology and products we 
design can have in the future, aiming to avoid unintended consequences.  

 

Figure 4.  The Tarot Cards of Tech created by Artefact (Artefact) 
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Figure 5. The EcoDesign Strategy Wheel (Brezet and van Hemel, 1997) 

Other tools such as The EcoDesign Strategy Wheel (Brezet and van Hemel, 1997) look at 
impact in comparison to existing systems. The Eco Design checklist helps to ask relevant 
questions that can impact the different stages of the life cycle of a product.  

 

Life cycle stage 5: Recovery and disposal 

What problems arise in the recovery and disposal of the 
product?  

How is the product currently disposed of?  

Are components or materials being reused?  

What components could be reused?  

Can the components be reassembled without damage?  

What materials are recyclable?  

Are the materials identifiable?  

Can they be detached quickly?  
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Are any incompatible inks, surface treatments or 
stickers used?  

Are any hazardous components easily detachable?  

Do problems occur while incinerating non-reusable 
product parts? 

Table 1. Example of The Eco Design checklist (Brezet and van Hemel,1997) 

5. The Revised Function Analysis of Sustainability 

After the workshop, the list of “sustainable” functions suggested by the students was put 
into a new format. Only the functions related to the SDGs 6, 13, 14, 15 (with focus on the 
environment) were added to the list.  A verb was added to each function and they were 
sorted into the following categories: material, production, logistics and end of life. A column 
was added to better describe the environmental impact of each function. A literature study 
was done to identify more characteristics. One of the books used was Products that Last-
product design for circular business modells (Bakker, den Hollander, van Hinte, Ziljstra, 
2014). 

The Revised Function Analysis of Sustainability presented below is inspired by the 
result of the exercise from the workshop and merges approaches used within 
existing methods. The list of functions is organised to reflect the product’s life 
cycle. There is also a possibility to add questions and to fill in which SDG is being 
addressed.  

 

Figure 6a. Examples from The Revised Function Analysis of Sustainability  
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Figure 6b. Examples from The Revised Function Analysis of Sustainability  
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Figure 6c. Examples from The Revised Function Analysis of Sustainability 

  

Figure 6d. Examples from The Revised Function Analysis of Sustainability 

Some of functions presented in the Revised Function Analysis of Sustainability are in conflict 

with each other, hence the list cannot be used as a checklist. Each function must be 

evaluated and potentially weighted based on importance.  
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The benefit with the Revised Function Analysis of Sustainability is that it builds on the 

function analysis, an already familiar tool for designers in their practice. The Revised 

Function Analysis of Sustainability can be used as inspiration and relevant functions can be 

directly extracted to create a project specification or, simply, to inspire and formulate 

completely new suggestions. This way one can take an already existing function analysis and 

add to it or conduct a brainstorm session focused on sustainability, depending on what suits 

the project best. 

6. Conclusion  

The Revised Function Analysis of Sustainability offer many potential uses. The tool can be 

used similarly to how it was used in the workshop: to facilitate a discussion and to create a 

compilation of the knowledge within a group. Instead of viewing the list as a static 

instructional tool, the structure of the list itself can be used as a creative or pedagogical tool 

by either compiling one’s own list from scratch or adding new functions relevant to one’s 

own work.  

The tool can be used by designers in the early design phase to: 

• aid conversation with stakeholders by offering a vocabulary to talk about 

ecological sustainability 

• raise aware of factors that could have impact on the ecosystem 

• get ideas of possible approaches to be considered in order to minimize 

negative impact 

• give tangible examples of how products/systems have been designed to 

address a certain function 

• save time in generating a functional analysis by offering options  

• get agreement on a design brief by identifying which functions that are 

necessary, desired, etc. (without having to evaluate a concept.) 

• ensure that all relevant areas have been considered 

• explore potential directions for a product and question if a decision that, at 

first glance might seem positive, could have a net-negative impact 

• to explore other areas of sustainability (i.e. gender, labour rights…) 

 

The Revised Function Analysis of Sustainability needs practical validation, but design 

students who have reviewed it have expressed interest. Hopefully the tools can be used to 

improve existing products as well as to help identify new businesses that can build on a 

green approach. The value provided by this tool is perhaps not only financial, but rather 

focused on the mitigation and prevention of negative ecological and social impacts. Value in 

this case surpasses only financial consideration and adds value to saving the environment. 

We already have evidence that consumers are willing to pay more for ecologically 
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sustainable products and businesses need to see the efforts made towards design for 

sustainability not as a treat but as an opportunity.  
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Abstract | The paper examines how the understanding of social ecologies helps the design 
processes drive social innovation and systemic change, specifically in the area of social design. 
The paper defines the term social ecology as it relates to the design process and how it’s 
understanding impacts problem framing. As with all systems (ecological, societal, or political) 
what surfaces to the top is not the problem but only an indication of the problem. Beneath 
this surface, there are several contributing factors that are referred to as “social ecology.” For 
the designer, therefore, to be able to arrive at a solution that is sustainable, there needs to be 
the ability to recognize the factors that create the core socio-ecological environment. These 
societal contexts have made it imperative for designers to broaden their approach in gaining 
a deeper understanding of the social ecologies within which they operate in an effort to create 
sustainable impact. There exists a symbiotic convergence between the design process and 
social innovation, and it is within this convergence that this paper positions the crucial role 
that the understanding of social ecologies plays — one that is not only essential but critical. 

KEYWORDS | SOCIAL DESIGN; SOCIAL ECOLOGY; SOCIAL INNOVATION; DESIGN PROCESS; 
PROBLEM FRAMING  
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1.Introduction  

The paper examines how the understanding of social ecologies helps the design processes 

drive social innovation and systemic change, specifically within the area of social design. 

Social Design is an emerging area where design methodologies are used to address societal 

imbalances. Designers are increasingly transitioning from their traditional roles and 

expanding their footprint by addressing ‘wicked problems’ (Rittel & Webber, 1973) like 

poverty, urban renewal, digital divide, youth violence, and education through participatory 

and co-creative practices that instrument and render social innovation (Mulgan, et al., 2007). 

With the emergence of new areas of influence like complex systems, or environments for 

living, working, playing, and learning, (Buchanan, 1992) the role of the designer has 

expanded and evolved to embrace broader expectations. The emergence of the virtual realm 

in the 1990s created a paradigm shift and brought a sharp focus to the crucial role that users 

came to play in influencing design. In addition, designers increasingly started shifting their 

skills towards addressing systemic problems (wicked problems). The two factors together 

contributed heavily to this critical deflection. In a world that is rapidly becoming more global, 

economies are traversing several boundaries, cultures are converging and as a result, many 

socio-economic challenges are becoming a shared predicament that we as humans face 

today.  

The challenges for the designer within this context become much steeper. This has made it 

imperative for designers to extend and broaden their approach in gaining a deeper 

understanding of the context within which they operate in an effort to create sustainable 

impact through design and social innovation. Within this new paradigm, in addition to 

serving as innovators, the role of designer transformed to incorporate additional roles: to 

that of being collaborators, facilitators, catalysts, and cocreators. Today, the designers, 

therefore, are not just designing products or communication vehicles for limited audiences 

but have broadened their realm of influence significantly to include the design for 

communities, societies, and cultures. This shift within design clearly illustrates a very 

intentioned move from addressing consumer-driven problems to more systemic ones. In this 

widening scope of influence, the singular role that designers have traditionally played has 

given way to more collaborative and participatory practices where instead of working for the 

designer works with and within a group of equally invested stakeholders. Given the 

extensive nature of problems being addressed, the aim is not only to share knowledge but 

also to share the decision-making power amongst all shareholders that have stakes in the 

defined issue (Del Gaudio, et al., 2016). 

2.Defining Social Design 

Social design, its definition, practice, and pedagogy still remain nascent. Due to a 

significantly increased preoccupation with social design within the design discipline more 

and more programs are offering it as an area of research and specialization. Given expanding 
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opportunities in practice, increasingly curricula are folding it within their design programs 

with much of the investment being dedicated to developing pedagogy to prepare future 

designers to help them confront the new challenges that wicked problems and systemic 

issues within a societal context pose. There are several descriptions used for this new 

emergent area. For the purposes of this paper, the term that will be used is Social Design. 

However, given the fact that it is still developing and there are various definitions that are 

being used contemporaneously to describe it, it might be important to review these 

interpretations to see not just how they work together to define an area as a whole but 

more importantly, help in understanding what might be a succinct definition that might 

emerge from this examination to create a clearer understanding of the area that we are 

using the term social design to mean.  

In reviewing the literature, there are three approaches to defining the term that emerge, 

while some offer a direct definition, others imply social design by talking about its expanded 

need through the role of the design within societal contexts and lastly in the way it manifests 

itself through social innovation. The term design for social change has been used the longest 

(Koskinen & Hush, 2016). However, there are several other descriptions that the term social 

design concomitantly occurs with. Some of the early references begin with the questioning 

of the professional designer in how they have failed to look beyond their solutions and the 

need for a more expansive definition of design has been examined (Cross, 1972). Chick & 

Micklethwaite reference the major research project by Lauren Tan titled Understanding the 

Different Roles of the Designer in Design for Social Good (Tan, 2012) where she examines the 

design methodology of projects in the Design of the Times (Dott 07) Initiative. In her project, 

she describes the seven roles of the designer that helps create a better understanding of the 

paradigm shift in the definition of the designer’s role. The roles described are designer as co-

creator; designer as communicator; designer as strategist; designer as capacity builder; 

designer as entrepreneur; designer as a researcher; and designer as facilitator (Chick & 

Micklethwaite, 2011). Others have located social design with social entrepreneurship, social 

movement, social innovation, and design activism (Armstrong, et al., 2014). In regards to 

social design, the arguments and context set forth by both Victor Papanek (Papanek, 2000) 

and Victor Margolin arise out of similar arguments in defining the role of design and thereby 

the role of the designer in impacting change for the better. Papanek positions his argument 

for design as… the most powerful tool with which man shapes his tools and environments 

(and, by extension, society and himself). Rooted in the model followed within social work 

Victor Margolin and Sylvia Margolin (Margolin & Margolin, 2002), introduced the concept of 

“…design for populations in need rather than for the market alone…” and introduced the 

Agenda for Social Design. They question, “…what role can a designer play in a collaborative 

process of social intervention?”  

However, increasingly now the term social design has largely been associated with social 

innovation. The European Commission defines social design as, “…used to describe particular 

approaches to social innovation. It is meant to empower people at local level to invent 

together solutions to economic and social problems. It contributes to offer new values to 
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guide public administrations’ actions through collaborative working, experimentations, and 

prototyping.” This definition combines several elements like “particular approaches” which 

may be read as methodologies; “invent together” which implies collaboration and therefore 

alludes to the idea of participatory practices and lastly “social problems” where it defines 

the new realm of problems that the designer today is confronted with. According to Andrew 

Shae, “Some call it design for the greater good. Others call it social design. Whatever you call 

it, it’s clear that an altruistic impulse is on the rise in the design community” (Shea, 2012). In 

The Social Design Methods Menu, the definition offered is, “A practical learning journey 

taken by people including managers and entrepreneurs, to create useful, usable and 

meaningful ventures, services and products that combine resources efficiently and 

effectively, to work towards achieving desired outcomes and impacts on society in ways that 

are open to contestation and dialogue” (Kimbell & Julier, 2012). 

Ezio Manzini repositions the role of design(er) within innovation, “… (social initiatives) 

emerge from the creative recombination of existing assets (from social capital to historical 

heritage, from traditional craftsmanship to accessible advanced technology), which aims to 

achieve socially recognized goals in a new way. This common trait also gives us a first 

definition of what social innovation is and why it appears” (Manzini, 2014). Another 

comprehensive definition of social innovation comes from the initiatives of the Young 

Foundation where Murry (Murry, et al., 2010) defines it as, “…new solutions (products, 

services, models, markets, processes, etc.) that simultaneously meet a social need (more 

effectively than existing solutions) and lead to new or improved capabilities and 

relationships and better use of assets and resources. In other words, social innovations are 

both good for society and enhance society’s capacity to act.” The interesting but critical 

difference that Manzini (Manzini, 2015) outlines are the differences between social design, 

social innovation, and design for social innovation.  

All the attempts above demonstrate the need to redefine the role and impact of a designer 

and describe his/her contributions through social design or the resulting social innovation. 

Often the two terms are often used either in conjunction or as substitutes for one another, 

this paper argues that while social design is a methodology, social innovation is a goal for 

social design in that it instruments social innovation. Both social design and social innovation 

operate within very similar parameters of scope and influence, viz-à-viz design. However 

while social design addresses process of defining design interventions, social innovation 

shifts towards the impact that these interventions affect. The definition therefore that is 

proposed within this paper is that social design is a design methodology used to facilitate 

and promote social innovation through collaborative and participatory practices to address 

societal imbalances. 
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3.Understanding the term “social”   

Within this paper, the use of the term social has significant import whether we use it as 

social design, social innovation, or social impact. The Oxford dictionary defines it as, “relating 

to society or its organization.” The key takeaway is that the use of the term ‘social’ is an 

acknowledgment that design in its considerations cannot address the individual alone but 

that it needs to do so within the context of the society and lies deeply embedded within 

inherent and interdependent social connections within a society. In looking at problems 

therefore while an individual can be at the center of design considerations, it can be argued 

that it the context within which the design considerations are being examined that are 

equally important because the problems exist within a larger complex ecology created by 

interrelationships between the stakeholders. It is this argument that leads to the importance 

of understanding the import of the concept of social ecologies within the area of design. As 

with all systems (ecological, societal, or political) what surfaces to the top is not the 

problem. These are mere symptoms and therefore serve only as an indication of the 

problem. Beneath this surface, there are several contributing factors that within this paper 

are referred to as social ecology. For the designer, therefore, to be able to arrive at a 

solution that is sustainable, there needs to be the ability to recognize the factors that create 

the core socio-ecological environment and the resulting interdependencies and 

interrelationships. Instrumenting social innovation, therefore, becomes dependent on the 

understanding of these social interdependencies and interrelationships.  

4.Emergence of social ecology as a concept 

Social ecology as a concept emerges from the discipline of ecology and while rooted within 

ecology social ecology as a term aspires to connect the concepts within biological systems 

and apply them to social systems.  

The origins of the term ecology are attributed to Ernst Haeckel, a German biologist who in 

the mid-19th century defined ecology, as “the study of interactions among organisms and 

their environment.” What is focal here is the use of the word interaction because that, in 

turn, creates a system of interconnections that are being referred to here as ecology. The 

concept of ecology and the recognition of the interdependencies in the natural world was 

further elaborated by positioning it as “an entire science of the relations of the organism to 

the surrounding exterior world, to which relations we can count in the broader sense all the 

conditions of existence. These are partly of organic, partly of inorganic nature.” (Friederichs, 

1958). Based on the seminal work of Haeckel, the idea of an interdependent system in how 

it defined the struggle for existence was further developed by Charles Darwin and Alfred 

Wallace whose theory expanded and introduced the concept of the struggle for existence 

and development of hierarchical systems and relationships defined by a need for survival 

that they defined as natural selection. This concept of natural selection was later reframed 
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by Herbert Spencer as the survival of the fittest.  Its succinct and clear framing allowed it to 

be understood as a concept of progression within living beings.  

This methodical and systematic research lay the clear groundwork for not only in the way we 

came to understand biological ecology but also in how that model came to be applied to be 

used in understanding the ecological systems within human communities. Originally coined 

by Ellen Swallow Richards in 1907, the idea of human ecology was further developed by Park 

and Burgess. (Park & Burgess, 1921) In a study located in Chicago, they demonstrated how 

the concept of biological ecological systems could be used and applied as a blueprint to 

explain the human struggle for survival (biological) in its fight for resources (economic). 

However, his approach was questioned by Milla Aïssa Alihan (Alihan, 1938) who argued that 

the work as being too narrowly tied to the biological model and that it ignored the cultural 

or social aspects of human ecologies and in her book she presented a broader framework of 

defining ecologies by introducing the term social ecologies.  

It was Murray Bookchin, (Bookchin, 1996) who helped expand, define, and contextualize the 

term social ecology as distinct from the biological ecological models. An American social 

theorist and political philosopher, it was Bookchin who explained social ecology as, “The 

ecological principle of unity in diversity grades into a richly mediated social principle; hence 

my use of the term social ecology.” As is evident, instead of just constraining himself to the 

relation of ecology to society he was looking at a more philosophical explanation for 

ecological balance in human societies. Stokols (Stokols, 2018) developed the idea to position 

it within the current context by defining it as a “transdisciplinary, overarching (or 

metanalytic) perspective for framing scientific and societal problems in relation to 

alternative spatial, temporal, sociocultural, and virtual contexts”. He offered a framework 

within social ecology “as a dynamic analytical framework—a conceptual mapping system or 

problem framing device”. With its roots in the work of Alihan and Bookchin, the term social 

ecology today is being expanded and is used concurrently by different disciplines as it 

pertains to defining interrelationships within their discipline. Hong, Crosby, and Lee (Hong, 

et al., 2017) use it in an attempt to understand criminal behaviors within the social-

ecological framework. Here they are using the term social ecology to describe an 

“…overview of the factors associated with criminal behaviors within the social-ecological 

framework, which is conceptualized as an interaction between the behavior of an individual 

and his or her environments.” Manzini positions it as favorable environments that serve as 

“enabling ecosystems” of cultural and social systems (Manzini, 2015). 

It is clear that the hallmark of ecology is its encompassing and synthetic view of nature, as 

opposed to a fragmented view. It is the “relationships” and the “synthetic” aspects of that 

definition that the paper hopes to graft and transcribe to promote and position social 

ecology within the design discipline. What this paper hopes to extract from the ecological 

context is the interpretation of the relationship between elements (in this case all 

stakeholders) and how it can be used to instrument sustainable social innovation. Social 
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ecology within this context is being viewed in how social orders end up affecting the inter 

and intrarelationships within a societal context.   

5.Role of social ecologies within design 

Ideas of participatory design and co-creation are rooted in the recognition that increasingly 

designers are turning towards seeking effective, efficient and sustainable solutions to 

address major social problems and challenges. (Phills, et al., 2008) In this process oftentimes, 

given the complexities of the problems being addressed, it becomes necessary for designers 

to work in larger groups that involve multiple multi-disciplinary stakeholders. Stakeholders 

are defined as participants in a process where an issue being addressed affects each and 

every one of the participants. (Dille & Söderlund, 2011) This paper posits that social 

ecologies provide a framework for understanding the structure of relationships and the 

forces that help define and direct these relationships between these large groups of 

stakeholders. An understanding of the social ecology gives an understanding of the inherent 

relationships between stakeholders. This clarity in understanding therefore can lead to 

design interventions that are well rooted within the specific problem being addressed 

increasing the chance for sustainable solutions that can be defined as social innovation.      

6.How social ecologies drive social innovation 

 If designers are to use social ecologies as a framework for engaging in participatory and co-

creative practices it might be useful at this point to understand what distinguishes biological 

ecology from social ecology. Biological ecologies are by far uniform across the planet. The 

relationship between species remain consistent regardless of the geographical region we are 

examining. By that argument, biological ecologies are therefore also predictable. Social 

ecologies in contrast are deeply fragile and are often predicated and determined by deeply 

held cultural norms/beliefs, the precarious political temperament, and pre-existing social 

factors and mindsets. This inherent predisposition of complex relationships is something 

that the designer needs to carefully analyze in order to make sure that the process of 

participation and co-creation are informed by and framed within this understanding. 

Fundamentally rooted in the awareness of the complicated web of intersectionalities, the 

challenge for the designer is to understand and acknowledge the kind of relationships that 

pre-exist within stakeholders. The mapping of social ecology, therefore, helps mitigate some 

of the fragility that systemic issues pose for designers by giving them a tool to develop a 

deeper understanding and insights into the systemic issue being addressed. However, the 

biggest impact the understanding of the social ecology creates is that it gives 

designers/stakeholders a deep insight into the intricacies of the problem allowing them to 

recognize the deep-rooted details in the interrelationships by helping them identify the 

points of deepest impact.  
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Lidicker quotes from Edward Haskell’s paper titled, A Clarification of Social Science, where 

Haskell states that “All theories of world importance, theories which affect world policies, 

are basically co-action theories.” Lidicker (Lidicker, 1979) takes that social model and 

reframes it so that it applies both to the biomic and the social models by categorizing 

interactions into two groups, intra-action, and co-action. In borrowing that idea and bringing 

it into design, intra-actions can be seen as relationships between larger stakeholders and 

their sub-entities. and co-action on the other hand can be used to define the relationship 

between one stakeholder group and another.  

The paper posits that for the designers to be able to navigate the complexities of the 

systemic problem they need to understand the nature of interactions that produce the 

resulting interrelationships. These interactions can be divided into four categories that 

characterize the following relationships — competitive (resulting interaction is a double 

negative), predatory (resulting interaction is a negative/zero), commensalistic (resulting 

interaction is a positive/zero), or mutual (resulting interaction is a positive/positive).  

This gives us the ability to use these interactions as a tool in mapping any systemic problem. 

Given below are the five steps: 

•    examining the symptoms/causes:  

the first step is to gather what is surfacing to the top 

•    mapping the symptoms/causes and connecting them to stakeholders: every 

cause emerges from a stakeholder 

•    determining the stakeholders: the previous step then allows for the identification 

of the stakeholders that become major players/participants/co-creators  

•     identifying the nature of interactions between stakeholders to see if 

relationships are competitive, predatory, commensalistic, or mutual: this is by far 

the most crucial of all stages of design and this is where the understanding of 

social ecologies helps understand the interrelationships that exist. Because the 

understanding helps identify root causes for the designer 

•     defining the intervention: having a clear idea of what a problem looks like at its 

most basic and fundamental level allows the designer to clearly recognize the 

intersectionalities of the relationships among the stakeholders     

Design interventions, therefore, could be constructed in several ways. Relationships that are 

the weakest (predatory) provide maximum opportunity for instrumenting design 

interventions that can be targeted to help mitigate, modify, or change the fundamental 

quality of interaction. From an unfavorable outcome, the aim of design would be to push 

that relationship towards a more favorable outcome for the interaction. However, from the 

standpoint of design, one can also look at strengthening some of the existing relationships. 

So commensalistic or mutualistic relationships could be reinforced but in uniquely re-

positioned ways pushing them towards different outcomes. If social innovation is defined as 

the creative recombination of existing assets the hope is that this paper gives 

designers/stakeholders the ability to use the understanding of social ecologies as a tool to 
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frame their problems and approach it so that they are able to drive social innovation 

through their design interventions.    

7.Discussion 

For the designer, the more systemic the problem, the greater are the scales of complexities 

that determine its social ecology. If designers are going to expand their footprint by 

increasingly addressing more systemic problems, they will need to find the tools to cope 

with the complexities of scale that systemic problems have inbuilt within them. Although 

borrowed from the social sciences, the paper locates the concept of social ecologies within 

the design process and positions its understanding as a tool to demonstrate how it can help 

designers/stakeholders identify areas of strengths and weaknesses within the problem. 

Above all, it helps position design interventions to succeed in instrumenting social 

innovation that is both propitious and sustainable.   
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Abstract | Design can be seen as a subtle process of creativity, but often it also requires 
different modes of leadership, and thought that are deployed to solve complex problems 
(Kolko, 2010). As such, the field of social interest design, and the related practice of socially 
responsive design, offer direct opportunities for outcomes that create change in people’s 
lives, and generate tools and knowledge for other designers to guide their journey 
(Anderson, 2014). Within the emergent nature of working and co-designing with 
communities, socially responsive design allows designers to shift their roles, and accept the 
shared knowledge of the stakeholders, while social interest design has a much more fixed 
role for the designer (Anderson, 2014). The design research group, Integral Living Research 
has been working as both social interest and socially responsive designers, for the past eight 
years with a variety of community partners to create new solutions to ease the stress of 
underserved urban communities. This research group uses design research and “insightful 
deep design thinking” a term coined by the author to assist with housing stress through five 
lenses: access to green space, access to fresh food, expanding privacy, expanding security, 
and enhancing self-efficacy all through spatial interventions or tools in the urban 
environment. While these solutions are often met with enthusiasm; implementation is 
frequently trickier, riskier and takes a longer engagement. "Widening the frame" for 
designers involves an adaptive and complex process of examining sustainable solutions and 
capacity as a part of the design engagement process a new kind of problem definition phase. 
It also requires what the author calls “slow engagement” wherein the designer allows their 
role to respond to context over extended periods to construct successful collaboration. 
Within this emerging ontology of design praxis and research; the Integral Living Research Lab 
deploys a novel complex process to help relieve the housing crisis from the inside. This 
approach is, in part, drawn from current social science literature on complex adaptive 
leadership theory in which leaders work within such complex systems in an emergent 
manner to adapt to the needs of an organization or team (Uhl-Bien et al., 2007). Placing 
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Complexity Leadership Theory (Uhl-Bien et al., 2007) and Adaptive Leadership (Heifetz, 
Linsky, et al., 2009), as a way forward for design groups; this paper examines the Integral 
Living Research Lab approach as a process case study to position such leadership theory in 
analog to the generative and adaptive nature of socially responsive design and social interest 
design . In examining the attendant experience-based process of this group, a new culture of 
design leadership is emerging that is responsive to communities in need while giving them 
unique voice within the design process. 

KEYWORDS | DESIGN RESEARCH, HOUSING, SOCIALLY RESPONSIVE DESIGN, SOCIAL 
INTEREST DESIGN, LEADERSHIP THEORY 

 

 

1. Introduction  

The Integral Living Research group has collaborated with those providing housing services, 

and related care, to co-develop human-centered designs for the shared spaces in emergency 

and transitional housing, and substandard rowhomes (Nicholas & Anandan, 2017, 2016; 

Nicholas et al., 2017, 2019, 2017, 2020; Nicholas, Stein, Nguyen, Krespan, et al., 2018; 

Nicholas, Stein, Thanh Nguyen, & Michael, 2018; Nicholas & Michael, 2017). Solutions 

developed by this group include examining the linkages in home repair data for clients to 

provide wrap around care; examining privacy and stress related solutions in shelters; 

introducing fresh food and green space into the urban home; helping families with creative 

co-housing; and convening community around co-design processes for their own spaces.  

Previously the group also produced design-build gardens for the active seniors aging in 

place; and a mobile autism assessment unit to help mitigate the stress and stigma associated 

with autism diagnosis. Through these projects, the group has determined the need for a 

widened frame in the problem definition phase, one in which designers and their community 

stakeholders allocate energy to understanding the capacity for true implemented change.  

Specific projects by this lab have been documented elsewhere, and the goal of this paper is 

to use the lab’s community leadership as a case study to draw conclusions in light of 

leadership theory models that are emerging. As stated above, the work primarily engages 

with a variety of third sector organizations, and such organizations that often have a heavy 

compliance burden related to their funding. Thus, the problem at the root of this paper is 

the limited capacity for these social support organizations to engage in sustained 

implementation of new or novel ideas that might ultimately benefit their clients. 

In design problem-solving the basic process of discovery, inspiration and implementation 

anchor the path to solutions (Cross, 1999; Design Council, 2020; Frayling, 1994; Hambeukers, 

2019; IDEO, 2011). Problem definition is a distinct process that underpins the work at early 

stages (Design Council, 2020). Many of the urban problems that society currently faces are 
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entangled with larger societal issues, and common design modes have limited efficacy in the 

face of such intermingled issues. Data-driven disciplines such as epidemiology now have 

much knowledge and expertise that can also inform a necessary adjustment in the design 

process towards a more evidence-based approach. Complex teams, and thinking, must now 

also be deployed to accomplish long term outcomes and change. Designers are pragmatically 

oriented, and outcomes are an integral part of the conventional work and process of a 

designer. As such, the field of social interest design, and the related field of socially 

responsive design, offer direct opportunities for outcomes that create change in people’s 

lives, and may create tools and knowledge for other designers to guide their journey over 

time (Anderson, 2014). 

2. Developing Design Leadership Theory 

Design leaders are often judged in terms of business success; however, one goal of this 

paper is to advocate for another type of design leader, one with civic change in mind and the 

processes to create such change. Currently our societies in America, and beyond, face a 

housing crisis that is based in issues of access. This crisis is both complex and evasive to 

typical single silver bullet solutions. Such problems require that those involved bring diverse 

points of view and professions to bear at many points in a complex system that includes 

public services and facilities at many points. Buchanan, and others, defined a wicked 

problem as one that needs intensive collaboration, and out of the ordinary thinking to create 

positive change (Buchanan, 1992, p. p.15; Crowley & Head, 2017; W. J. Rittel & M. Webber, 

1973). The housing crisis is just such a problem. The Complexity Leadership Theory (CLT) 

literature repeatedly discusses the need for adaptive leadership and adaptive space to 

operate within these types of complex environments (Uhl-Bien et al., 2007). Uhl-bien in 

particular provides multiple descriptions of both complexity and the fear that leaders often 

experience in dealing with complexity and change (Uhl-Bien et al., 2007; Uhl-Bien & Marion, 

2009). Both social interest design and socially responsive design demand that we come to 

the table without preconceived notions of the problems we will need to help solve.  

The American social system does not serve these in-need populations in a comprehensive 

manner, especially at the metropolitan level. Thus, regional governments must look to 

“informal coalitions, alliances, and networks that weave together nongovernmental actors 

with existing units of government in metropolitan areas (Adams, 2014, p. 1).” Such networks 

are the developing third sector in America, between private and public (Adams, 2014). Many 

of the types and scope of challenges that a third sector organization deals with, are related 

to capacity, nonprofit capacity is defined by Christensen and Gazley as follows: “the 

processes, practices, and people that the organization has at its disposal that enable it to 

produce, perform, or deploy resources to achieve its mission (Christensen & Gazley, 2008, p. 

266).” Capacity is directly linked to an organization’s aptitude for reaching goals, satisfying a 

mission and satisfying mandates (Christensen & Gazley, 2008).   
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2.1 Social Interest Design: 

In the Integral Living Research work with community and community care providers, the 

term that is most often used for the initial work with stakeholders is social interest design.  

Integral Living Research has worked with shelters, behavioral foundations, local developers, 

and urban residents. Here, social interest design is a type of design practice in which 

community engagement is central to leading designers through the process of solving a 

problem (Anderson, 2014). Social interest design has evolved from the developing 

connection between public service and design, and social interest design has also been 

defined as pragmatic design processes and projects that benefit those who might not 

normally get the services of a designer (Anderson, 2014). Integral Living Research 

approaches the social interest work of housing insecurity through working in shelters to 

improve the environment and working with communities to improve substandard housing 

conditions. Habitat for humanity has long been involved in social interest grassroots design 

through their shared housing production process in which families themselves contribute to 

the building process (Habitat for Humanity, 2020). Much of the Integral Living Research Lab 

work, to date, was undertaken with nonprofit partners to assess and help solve physical or 

service-oriented issues. The Integral Living Research Group seeks every opportunity to be 

more effective when partnering with those in the third sector. In this work, socially 

responsive design and social impact design are clearly limited by the capacity of third sector 

partners who bear heavy compliance burdens (Gargan, 1981).   

2.2 Slow Engagement 

The author has coined here the term “slow engagement” to refer to the long-term 

collaboration, shared goals, and processes that have emerged over time with partners. For 

the Integral Living Research group, “slow engagement” is deemed necessary for solutions to 

be implemented in space, place, and behavior. This type of engagement requires the design 

team to contribute to their partners’ processes in ways that might be helpful outside of the 

frame of the project area, and to create space in which the partners are leading the process.  

Examples might include leveraging team expertise to advise on seed grants, supplying 

additional expertise and materials for larger funding opportunities, serving as advisor to 

nonprofit partners on their forays into social design, running community workshops that 

contribute to the organizational culture within the partner organization, and looking for 

opportunities to cede control to community member and stakeholders. Central to slow 

engagement is the ability to recognize that stakeholders’ and community members’ lived 

experience within the issues we are trying to solve are a form of expertise (Nicholas et. al, , 

2019). These activities over time, can build both capacity and trust between community 

members and the researchers, but more importantly they give the research group the ability 

to witness the full process they are trying to assist with.   

Several of the community partnerships in this group have been in existence for the better 

part of a decade and require leadership skills that differ at many stages. Literature on third 
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sector capacity has also emerged as an important resource to understand the partner 

roadblocks in the socially responsive processes engaged in here. The need for adaptive 

practices, and a commitment to the uncomfortable uncertainty this brings, has echoes in a 

truly socially responsive practice. Next this paper will examine capacity, and how it limits 

innovation, as a bridge to understanding how capacity relates to the work of social interest 

designers, struggling to implement with their third sector partners. 

3. Capacity, Design and Complexity 

As stated earlier, design is often a process that leads to a tangible outcome. This need to 

create something in the world is the key frame of reference that many designers are trained 

to operate within. Often, designers come to the table when a perceived improvement is 

needed by a “client”. Social impact design and socially responsive design both require that 

designers attempt to check their preconceptions at the door.  

3.1 Organizational Capacity 

In defining organizational capacity, there is a consensus that the ability of an organization to 

complete work or meet its mission is a part of the defining characteristic of this term (Yu-

Lee, 2002). Yu-Lee also defines the most granular aspects of organizational capacity as: 

“Entities” that include “space, labour, equipment, technology and materials” (Yu-Lee, 2002, 

p. 28). Despite such a well-defined schema of what makes up capacity however, the level of 

investment in capacitive “entities” does not alone reflect the true operational capacity of an 

organization (Yu-Lee, 2002). It is due to this inability to directly measure capacity that it is 

often defined differently, and with some confusion, by various organizations and industries.  

Such confusion is especially true in terms of how it might drive the abilities of organizations 

to work effectively (Gargan, 1981). The Integral Living Research group has anecdotally 

observed that in the current American housing environment, many organizations that serve 

these at-risk populations must use considerable capacity to maintain their compliance and 

funding. Many of the collaborations with designers seeking to improve the situation for 

stakeholders, are limited by the allocation of staff, counselors, and resources to the vital 

compliance arena that these organizations operate within. 

3.2 Socially Responsive Design – in response to complexity: 

Uhl Bien wrote extensively on the current complexity driven era, and how that has changed 

the face of organizational management (Uhl-Bien & Arena, 2018; Uhl-Bien & Marion, 2009).  

Social interest design is similarly influenced in that groups are emerging who choose to focus 

on solving specific pieces of the challenges faced by urban or rural stakeholders. In addition, 

there is a movement to a design problem solving process in which designers are a 

constituent in the process and not only the facilitators (Thorpe & Gamman, 2011).  

Referred to as socially responsive design, this participatory-oriented work is the natural next 
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version of social interest design in which designers create team co-design processes that 

draw on the expertise of community, care providers, and all stakeholders to drive the 

process of innovation forward (Sanders & Stappers, 2013). There are many groups that are 

coming to prominence for their socially responsive topic-driven work. These include: Design 

Resources for Homelessness that has created a repository of empirical research and tools for 

designers to design for the homeless (Jill Pable, 2019); Creative Reaction Lab’s equity 

centered co-design model (Creative Reaction Lab, 2020), and Design for Social Interest and 

Sustainability, a network of centers and groups that focus on equity and socially sustainable 

models (Young Foundation, 2020).   

The Integral Living Group often leads groups both as facilitators and conveners; the group 

seeks to cede creative voice to community, whenever possible. Giving over control gives the 

work a shared authorship, and a responsive nature. The main components of the process 

that the Integral Living group has developed as a socially responsive design practice are 

centered on the core concepts of learning, creative, positional, and contextual orientations 

as follows: 

• Learning: iterative data gathering, iterative question making, engaging with 

community leadership; here community lived experience is treated as a form of 

expertise 

• Creative: iterative ideation and synthesis, conversation making, problem 

validation with community leaders 

• Positional: frequently checking bias, frequently checking transaction, frequently 

checking approach; here community lived experience is treated as a form of 

expertise 

• Contextual: Slow engagement, engaging over time, showing up in the 

community, expertise from all quarters, reflection and compartmentalizing, 

confidential approaches 

In order to put this work into a leadership theory context it is necessary to next examine the 

concept of complexity leadership, and briefly discuss the concepts that are most relevant to 

the practice of Socially Responsive Design. 

3.3 Complexity Leadership Theory 

Complexity Leadership Theory (CLT) (Uhl-Bien et al., 2007, p. 299) is drawn from complexity 

science. It is, a model for leadership that enables a flexible, creative, and learning oriented 

approach to leading and is oriented to what are called Complex Adaptive Systems (CAS) (Uhl-

Bien et al., 2007, p. 299). Complexity Leadership Theory (CLT) was developed in part, in 

response to the struggle of many organizations to understand the changes in workforce, 

production and management required by the knowledge driven 21st century (Uhl-Bien et al., 

2007). Unlike other models of leadership theory, complexity leadership does not call on 

leaders to control specific situations; however the goal is to create the correct environments 

for innovation (Uhl-Bien & Marion, 2009). CLT is a way of describing, studying and 
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understanding how leaders can adaptively control and grow innovation, while still being 

efficient in their business practices (Uhl-Bien & Arena, 2017, p. 11).   

The CLT system is composed of two “lobes” that have distinct tensions; the entrepreneurial 

and the administrative (Uhl-Bien & Arena, 2017, p. 11). The “Administrative Lobe” is all of 

the functions that run an organization efficiently, they include top down administrative and 

productive functions (Uhl-Bien & Arena, 2017, p. 12). The “Entrepreneurial Lobe” consists of 

the practices that are flexible, dynamic, top down and will encourage innovation (Uhl-Bien & 

Arena, 2017, p. 12). The tensions inherent in this framework are at the very root of what 

limits many organizations to establish a continued environment for innovation (Uhl-Bien & 

Arena, 2017). Figure 1 below is adapted from Uhl-Bien and Arena’s diagram “Theoretical 

perspectives on organizational adaptability. Dynamic Capabilities Transformation Process” 

(Uhl-Bien & Arena, 2018). The diagram shows the tensions arising between the two lobes, as 

a way of creating an “Adaptive Space” between ordered administrative space and the less 

predictable entrepreneurial space. 

 

Figure 1: Adapted from Uhl-Bien and Arena’s diagram “Theoretical perspectives on 
organizational adaptability. Dynamic Capabilities Transformation Process” (Uhl-Bien & 
Arena, 2018) Image Credit: Author 

The Complex Adaptive System (CAS) emerges from the adaptive practices that work to 

connect these two lobes, and innovation arises from the tensions between them (Uhl-Bien & 

Arena, 2018). This model requires that leaders act to support and create spaces in which 

unexpected and uncontrolled aspects of their work can create novel situations and 

innovative moves (Uhl-Bien & Arena, 2017). “Emergence” as outlined by Uhl-Bien and her 

team, relates to the self-organizing nature of CAS and CLT and the creation of a space of 

discomfort for many leaders (Uhl-Bien & Arena, 2017). The true goal of a leader in this space 

is to enable the type of environment in which adaption leads to success, deploying the 

abilities and knowledge of every part of teams to solve complex problems (Uhl-Bien & Arena, 

2017). In fact, in an interview with the Oxford review, from 2018, Uhl-Bien maintains, in 

support of the academic literature her team has produced, that many organizations 

unwittingly stamp out the very environments that are necessary for emergence, and 

tension/discomfort  tension/discomfort  
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innovative practice. This is primarily due to their reliance on the administrative lobe, and 

their discomfort with and inability to recognize the value of, these tensions (David Wilkinson, 

2018). In summary, CLT holds within it the concept of adaptive practice and spaces that are 

an important component of our process with community. These practices clearly require 

leaders to act creatively and with an open mindset (David Wilkinson, 2018). The similarities 

between the conceptual framework of CLT and Social Interest Design are striking and will be 

examined further below. Of particular interest is the tension between creative (or 

entrepreneurial) processes and administrative processes, as this tension has been found to 

limit the work of our group. Capacity in particular limits the social impact work done by our 

group and aligns with the administrative core functions of our partners.  

4. Adaptive Leadership Design and Complexity Leadership 

To better understand how leadership in design and this type of social interest work might 

build further capacity, here we examine how Adaptive Leadership (Heifetz, Linsky, et al., 

2009) and Complexity Leadership (Uhl-Bien et al., 2007, p. 266) might be a more influential 

part of the design process to expand the frame within these engagements for both third 

sector partners and the designers who are trying to serve them.  The ultimately, we hope 

to uncover the parts of these models that have the most in common with Socially 

Responsive Design.   

4.1 Adaptive Leadership and Socially Responsive Design: a critical 

complexity lens 

Adaptive leadership is an important component of a complexity driven approach (Uhl-Bien 

et al., 2007). Within the complexity driven approach, we have ambidexterity, activating 

triggers, and ideation, as core processes that push towards change for leaders (Uhl-Bien & 

Arena, 2018). In thinking critically about both CLT and AL, mapping these frameworks across 

the Integral Living Group’s core processes began to take on a currency as a critical step to 

examine possibilities in these frameworks for design leadership with our group and other 

similarly oriented labs. The social design process consists of many rounds of iteration and 

ideation, driven by information, feedback and reflection to synthesize diverse inputs into the 

problem-solving process. As stated above, many designers come to a problem after it is 

already somewhat defined, however in socially responsive design it is important to maintain 

a “beginner’s mindset” pre-supposing the nature of the problem limits our abilities to solve 

the problem (Cross, 2011). In addition, in the Integral Living Research group the process of 

engaging with constituencies in order to create a shared culture is part of the work vis a vis 

the original concept of slow engagement mentioned above and reviewed in Figure 2.  
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Figure 2: The core of the Integral Living Research group’s process of Slow Engagement. 
Image Credit: Author  

Undertaken in concert with stakeholders, the group is able to give input at many parts of the 

process, and at times will lead the process through community preceptors, and our 

processes of slow engagement. In past work, our group has uncovered a framework in which 

we examine how community lived experience is a form of expertise and should be treated as 

such (Nicholas, et. al., 2019).   

The mapping of the socially responsive design process onto Uhl-bien’s theoretical 

framework, gives us the opportunity to orient the process towards community more directly 

and ask the question, will CLT be a useful lens to the socially responsive design process? If 

we organize the socially responsive design process according to the lobes of CLT we learned 

about our ability to create adaptive space within our design processes. Through further 

examination of the slow engagement process we found that it aligns within the CLT concept 

of ambidexterity, defined above as the ability of leaders in this process to create and sustain 

a place in their process where ambiguity and a control create opportunities for unexpected 

success. Figures 3 reviews and maps our core processes according to the administrative, 

entrepreneurial, and adaptive lobes. 

 

 

 

 

S L O W  E N G A G E M E N T

COMMUNITY EXPERIENCE AS EXPERTISE

TEAM AND 
STAKEHOLDEERS

Serving as advisor to nonprofit partners on 

their forays into social design for their orgs 

as a content area

Organizing for social impact

Running community workshops and events 

that contribute to the organizational 

culture within the partner organization

Facilitating collaborative learning

looking for opportunities to cede project 
control  to community member and 
stakeholders

Sharing project leadership with 
stakeholders

leveraging team expertise as 
advisors on ongoing work

.

Advising and consulting

supplying additional expertise and 
materials for larger partners 

funding opportunities

Seeking opportunities
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Figure 3: Adapted from Uhl-Bien and Arena’s diagram “Theoretical perspectives on 
organizational adaptability. Dynamic Capabilities Transformation Process” (Uhl-Bien & 
Arena, 2018). Mapping the core process the Integral Living Research (ILR) Socially Responsive 
Practice within the CLT model. Our adaptive space is driven by community interaction. Image 
Credit: Author 

Through aligning the Complexity model Uhl bien and Arena’s “Lobes”, it becomes apparent 

that the Integral Living Research work aligns with the adaptive space through the process of 

slow engagement. The following falls into the entrepreneurial “lobe”: Ideations, iteration, 

learning, open mind-sets and creative thinking. The administrative “lobe” aligns with: 

engaging respectfully, managing conflicts of interest, transparency with clients, showing up, 

planning ahead, and communicating effectively. Most interestingly, the adaptive space of 

this model consists of our ability to cede control to the client and the community, often our 

goal is to reach a point where stakeholders are driving the control of the processes, and we 

are learning from them, as a way to help them create meaningful change. If the design team 

is able to be a participant and lead through creating an adaptive space for stakeholders, we 

will truly uncover the needs and functional limitations of those we work with including their 

functional capacity issues.   

Adaptive leadership (AL) functions as a core orientation for many leaders, consciously and 

unconsciously, it can easily be mapped to the social interest problem solving method that 

was laid out it the earlier part of this paper. Using the underlying process employed by 

Heifetz to examine, diagnose and take action in relationship to a problem (Heifetz, Grashow, 

et al., 2009), the goals of the group were aligned in the quadrants below. In contrast to the 

CLT approach, Heifetz sees adaptive leadership as a process versus a set of capabilities; it is 

not a defined set of capabilities but rather an orientation towards problem solving (Heifetz, 

Grashow, et al., 2009). This orientation towards a process of problem solving in AL gives it a 

tension/discomfort  tension/discomfort  
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natural affinity to design processes as varied as design thinking and design research, each of 

which are predicated on studying the problem to understand what the issues are before 

diving into solutions. Figure 4 below identifies the proper quadrant of the AL model in 

relationship to the socially responsive design process that we deploy.   

 

Figure 4. Diagram showing how the Integral Living Research Process maps onto the Adaptive 
Diagnosis and action quadrants—Adapted from Heifetz, R. A., Grashow, A., & Linsky, M. 
(2009). The practice of adaptive leadership: Tools and tactics for changing your organization 
and the world. Boston, Mass.: Harvard Business Press. 

The contextual nature of AL specifically orients well with design processes which by their 

nature are inherently contextual. Figure 4, above, maps the core socially responsive design 

processes of Learning, Contextual, Positional, and Creative within the diagnosis and action 

quadrants in the AL model. Of particular interest here are the ways one might consider 

systemic diagnosis and context in the design process. The critical question here remains one 

of clarity and action, could approaching a socially responsive process with the adaptive and 

complexity-oriented lens give designers in complex socially responsible arenas a more 

successful approach? Will it help us focus further on the needs of those we work with? If we 

are able to deploy consciously as adaptive leaders, could we sit at the table with our 

constituents earlier before problems are defined? Opinions formed? Directions decided? 

These frameworks over time will re-organize the socially responsive design approach, 

through a novel re-orienting and reflecting on the process in relationship to context and 

community and affords an opportunity for further study.  

In adapting the socially responsive design process in this way, the goal is to re-orient the 

work around our partners so that we become true allies in solution seeking with them as 
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stated in our definition of slow engagement. The critical point here is to slip into the idea 

that leadership is both a process and a capability that can be shared. 

5. Conclusions 

“Requisite complexity” refers to the nature of complex adaptive systems to evolve complexly 

in the face of new environmental conditions (Uhl-Bien et al., 2007), and this concept takes 

on special meaning when considering the complexity of the current, and future, housing 

crises. A cursory study of design leadership literature has revealed that the field is wide open 

in terms of formal theory. Many designers consider formal design leadership to be 

comprised of leading a design firm to be profitable or managing multinational teams.  

While this is definitely the leadership that drives the design industry, especially in America, 

the conception of design leadership as a type of stewardship to move our creative fields in a 

more ethically responsible and equitable direction, has not been examined at length in 

relationship to the formal leadership theories offered by social science-oriented leadership 

fields. These theories offer an opportunity for new ways to look at leadership in the field of 

design, beyond profit or business success. The goal of this paper has been to give voice to 

such formal leadership theories within the practice of socially responsive design, and at the 

same time examine those theories as possible vehicles for change in design process. This is a 

beneficial lens as socially responsive design is a truly complex process, and Complexity 

Leadership Theory holds much that can augment those that practice it. In return, Complexity 

Leadership Theory deploys some concepts that may draw on design processes – perhaps 

design can lend itself to leadership theorizing in the future.   

The process space of the housing lab Integral Living Research has served as an ongoing test 

bed to examine leadership, design leadership and possible future directions of practice. The 

value of social equity leadership in the arena of housing inequities cannot be overlooked. 

Further study within the social impact and socially responsive practices that are emerging to 

solve our most complexes of problems is of course, necessary. 

This paper has found that the subtle process of slow engagement, defined for the first time 

here, is aligned with the parts of complexity leadership and adaptive leadership that are 

most necessary for successful change, and the hope is that this work will strengthen such 

social equity leadership efforts in the future, and lead to further study on Design Leadership 

Theories. 
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Abstract | This paper - after an overview of the sector’s issues - aims to present Smart Safe 
and Green System, a working prototype for small and medium-sized buildings and industrial 
warehouses. It is an integrated and scalable green technological system, aimed at the energy 
adaptation of pre-existing façades, at the improvement of ambient air quality, at the 
aesthetic redesign of urban spaces, at the structural and thermal monitoring of buildings. 
What we intend to propose in this paper is an economically accessible and easy to 
implement project, which represents the synergy between methods, processes and tools of 
Design discipline and the most advanced research in the field of Smart Products, IoT and 
plant-based technologies, for the promotion of a Do-It-Yourself approach as well as a 
Transition Design as a guide for a resilience-based social change aimed at a more sustainable 
future. 
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1. Introduction 

As recalled by ISPRA (Istituto Superiore per la Ricerca e la Protezione Ambientale) and 

Rapporto del Sistema Nazionale per la Protezione dell’Ambiente (SNPA), for several decades 

our continent has been facing the unavoidable issue of sustainability, which any project 

proposal and resource management depends on necessarily (SNPA, 2019). In the building 

and energy field, the common goal is to reduce building organisms to "zero energy" - or even 

transform them into POA, "Positive Energy Architectures" (Tucci & Monticelli, 2018) - by 

2020 and also to reduce to zero the consumption of new land by 2050. In practical terms, 

therefore, the feasible strategies will be directed towards a more responsible use of 

materials and sustainable building technologies, together with an adaptation of the existing 

buildings through a redevelopment and conversion of disused structures and unused land 

(Finocchiaro & Di Leginio, 2019). The theme of redevelopment of buildings is therefore the 

core of this project, in fact the research focuses on the recovery of the existing and energy 

improvement, through the study of hypotheses of application on various types of 

construction in order to cover a larger percentage of cases. There are two main areas of 

interest to which the project is addressed: on the one hand the housing area, and on the 

other disused industrial areas. In the case of housing, the main problems of adaptation are in 

the energy field, as most old buildings do not have (or are strongly lacking) any criteria in 

terms of sustainability and energy saving, as they are characterized by traditional 

technological systems, now obsolete, or because they are the result of design errors. In the 

case of industrial areas, these are abandoned buildings: according to the WWF's Report "Re-

use Italy 2013", from a functional point of view, out of 575 reports no less than 131 relate to 

buildings that have had industrial use in the past (Ombuen, 2013), which could find new life 

through an adaptation of technological systems and a use reconversion. More in detail in 

this paper, an overview of the themes that frame the design proposal will be followed by a 

description of the prototype structured in three sections, one for each part of the project. 

2. Plant-Based Technologies for energy adaptation 

The preliminary analysis phase of the research was based on the investigation of 

construction techniques more widely used or experimental, effective for the buildings’ 

adaptation, focusing interest on those "hybrid" systems consisting of the integration of the 

building with vegetation, or the so-called "green façades" - or VGS, Vertical Greenery 

Systems (Radić et al., 2019), winning in terms of effectiveness on both the building and 

urban scale. The design of the green façade is not only an excellent remedy to the problems 

of overheating of poorly insulated and energy-wasting buildings, but also a proposal for the 

aesthetic redevelopment of anonymous, poorly maintained and crumbling façades in urban 

or industrial areas where the presence of designed greenery is particularly scarce (Tatano, 

2008). The presence of vegetation in urban areas is nowadays a fundamental reflection 

3642   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE



Smart, Safe and Green System. A Resilient-Based Strategy for Sustainable Buildings and DIY Design 

 

 

theme regarding the adaptation of cities to the important climate changes in progress, which 

must be faced with effective and intelligent systems. The design of green surfaces (both 

horizontal and vertical) is in fact relevant in the abatement of the so-called "heat islands" 

inside urban centres, in the thermal absorption, in the production of oxygen and in the 

purification from pollutants, which plants are responsible for, through physiological 

mechanisms such as chlorophyll photosynthesis, phototropism, evapotranspiration 

(Bellomo, 2009).  

The state of the art analysis has made it possible to identify, first of all, the distinction of two 

main categories of green façades, which are on the one hand green covering  - or green 

façades - and on the other hand vegetated walls - or living walls (Bit, 2012). These two 

systems differ in their technological characteristics and used components: green covering is 

a relatively simple technological system, which provides for the application of vegetation on 

any envelope, as it is not integrated with the structure, but rather supported or detached; 

while the vegetated wall is a type of façade integrated with the envelope and equipped with 

an organization, and therefore a more complex realization with functions of support and 

nourishment for the vegetation (Patrick Blanc's patent of "mur vegetal", in Blanc, 2008).  

As far as the realization of the supports is concerned, it varies according to the envelope on 

which they are assembled. They can be divided into rigid or stretched support structures: in 

the first case the elements are parts of the structure, or lattice panels, as well as elements 

modules-moulded and assembled in different configurations, while in the second case they 

are tensioned cables, meshes and nets, mostly made of steel or fibre-reinforced synthetic 

materials (Bellini & Daglio, 2009). 

In parallel, the variety of plant species most commonly used was examined, each with its own 

characteristics of growth, appearance and exposure. The green cladding, compared to the 

vegetated façade, allows a greater versatility of configuration at a much lower cost and 

maintenance, while maintaining a very high level of energy efficiency, including a good result 

with respect to the solar radiation shielding, a good success in the control of heat and energy 

flows, in the management of noise pollution, as well as in the protection of the envelope from 

atmospheric agents, in some cases up to excellent results that see significant energy savings 

(Flores Larsen et al., 2014). 

 

3. DIY approach and Transition Design for smart resilience 
 
"The art of resilience" (Bohigas & Montlleó, 2018, p. 28) is a complex operation that requires 

interventions of radical change, of redesign not only on a large scale, but also of precise 

green oriented interventions, focused on the small scale. Since the objective of the research 

is the application of a sustainable system for the redevelopment of existing buildings, case 

studies and technological systems that respond to the category of green coatings have been 

analysed more specifically for their flexibility of use, adaptation to the pre-existing and 
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energy efficiency. As argued by Calzolari: "In recent decades the concept of resilience to be 

developed at different scales has emerged: from the product, to the building organism, to 

the city". (Calzolari et al., 2018, p.191) and consequently the need to act with modular and 

scalable systems, applicable according to different configurations, depending on the 

structure to be upgraded. 

From an economic point of view, most of the green cladding systems currently on the 

market, despite being less expensive and easier to manage than vertical gardens, are still 

subject of specialized companies that offer different products at different price ranges. 

Smart Safe and Green project is based on the desire to fill the gap between the ordinary user 

and the highest forms of technological sophistication, particularly in the field of energy 

adaptation of building structures. It represents an intervention hypothesis designed ad hoc 

by a multidisciplinary team, characterized by a high degree of flexibility, adaptability and 

simplicity of implementation that directly involves the end user in the installation and 

operation of the technology. 

The inclusive and participatory approach reflects emerging trends in the field of Transition 

Design, a "design-led approach for addressing complex, wicked problems and catalysing 

societal transitions toward more sustainable futures" (Irwin, 2018, p. 19). Transition Design 

argues that the unsuccessful problems solution results from a wrong involvement of 

stakeholders in the processes, because social and environmental problems that people face 

today are too complex. The Do-It-Yourself approach of this kind of design is core in the 

process of individual user empowerment and action, in the will to face very complex 

problems and systems such as climate change and energy adaptation of buildings. The 

involvement of users within the process is considered as a "more democratic design process" 

and "closer to the user" (Atkinson, 2006, p.1), not identifying it as the opposite of 

professional designers’ activity (the most amateur form of bricolage), but as an opportunity 

to "express a greater aesthetic individuality not bound by the constraints of mass 

production" and to avoid "passive consumption" (Atkinson, 2006, p.1). 

Professional-user interaction, in a process of Transition Design, is identified as a potential, 

not a deterrent, within the design process of renewal and transformation. As claimed by 

Sangiorgi, in fact, "the key ingredient for transformative practices is the understanding of 

citizens as agents and their active role in the creation of well-being" (Sangiorgi, 2010, p. 4). 

Objective of the transformative approach of these processes is the definition of the most 

effective tools and methods for the realization of what is called Lifestyle or Lebensstil, 

explained by Smith as a "kaleidoscope of transformations realized and imagined, a complex 

collage of activities, values, visions, roles and skills" (Smith, 2014, p. 5). 

 

4. Smart, Safe and Green project 
 
The proposed experimentation is a prototype of a technological system applicable in a rather 

wide range, in particular in the energy adaptation of pre-existing façades, in the 
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improvement of the air quality of indoor and outdoor environments and in the aesthetic 

redesign of urban spaces, as well as in the structural and thermal monitoring of buildings. 

First of all, the research has been carried out according to a desk mode, oriented to the 

collection and analysis of case studies, both from a technological and botanical point of 

view: some examples of realization (both green coverings and vegetated walls) have been 

examined and analysed according to different parameters to verify their effectiveness in 

terms of microclimatic control functions (both in summer and winter), depending on the 

used configurations, materials and species. Each case study was analysed in the form of a 

sheet, taking into consideration the geographical location and exposure, structure, 

construction details, used species, in order to identify compatible and efficient solutions. 

After the preliminary desk research phase in the field of green systems, we moved on to the 

development of the prototype project, analysing what emerged from the comparison 

between different technologies and the collection of case studies: Smart, Safe and Green 

consists of a light support system to be fixed dry on the skin of existing buildings, aimed both 

at housing purifying plants and at positioning a data collection system using sensors, with 

the aim of improving the energy performance of buildings, structural monitoring and air 

quality improvement. In order to fulfil these functions, the project involved the construction 

of a prototype set out in three parts: a façade system, a roof system and a series of specially 

developed markers accompanied by special monitoring software. The third function of the 

system differs from the first two because it is not part of the green theme of energy 

adaptation, to focus on the equally important one of the structural health of the buildings, 

thanks to a monitoring system (Fig.1).  

Figure 1. Left: assembled prototype of the steel mesh screen, with Tillandsia plants leaning 
against it.  On the right, detail of the position of the plant on the prototype.  
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In the project, both for the façade system and the structural one, the same screen/structure 

is used both to support the vegetation, to be affixed to façades to be redeveloped, and to 

monitor their stability and deformations related to external actions through intelligent 

technological systems. The creation of grid systems with a modular configuration would 

make it possible to adapt the cladding to the pre-existing envelope, also referring to the 

presence of openings for lighting and natural transpiration, using suitably designed uprights 

and knots. 

 

4.1 Façade system: one green screen, many benefits 
 
The green system for the façade consists of a kit of stainless-steel stretched cables - with 

cheap accessories and fastening elements - configured as a frame and put together at a 

distance from the wall to ensure adequate ventilation behind it, on which plant species are 

housed. For the greening of the support, the research experimentation proposal foresees 

the use of the Tillandsia Usneoides species also known as "Spanish moss" or "Moses' beard". 

Belonging to the Bromeliads species, it is native to Central America which prefers therefore 

very humid and warm climates. The main characteristic of Tillandsia is the absence of 

underground roots: in fact, it looks like a tangle of long leaves with aery roots, which feed on 

the air’s humidity that they absorb through special structures placed on the epidermis 

(trichomes) that open when the plant needs to hydrate and close under a certain threshold 

of humidity to prevent the evaporation of what has accumulated (Kuaanan et al., 2014). 

Another very important peculiarity of this species is its function as a detector and purifier of 

pollutants and fine dust (polycyclic aromatic hydrocarbons). A team of researchers at the 

University of Hidalgo (Mexico) claims that Tillandsia Usneoides is "one of the most widely 

used organisms for the biomonitoring of atmospheric metals due to its ability to accumulate 

and retain pollutants" (Martínez-Reséndiz et al., 2015, p. 262). In addition to the phyto-

purifying action, the advantages of Tillandsia are different: the skin’s trichomes of this plant 

have the dual function of shielding the sun's rays and facilitating the water reception by 

ensuring a reduction of solar radiation on the façades; this species can live in direct sunlight, 

therefore preferring a south-east orientation and can withstand the winter cold up to 

several degrees below zero; it does not require maintenance because of its rather slow and 

regular growth. 

Although from the technical point of view, therefore, the façade-prototype falls into the 

category of stretched systems, it lends itself to further customization: the steel rope mesh 

can also be combined with prototype segments made with the proprietary patent of the 

Med Marine s.r.l. company, made of composite fibres, which allow the insertion of plant 

pots (and therefore the possibility to choose crop species other than Tillandsia Usneoides), 

drip irrigation or hydroponic systems and humidity sensors. 

It should be remembered that, for the prototype, it was decided to prefer an executive 

project that, not anchored directly to the building walls, but fastened to protruding elements 
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of the roof (in this specific case wooden beams) would allow a greater detachment of the 

frame from the external perimeter surface. In fact, being able to detach the frame 30-50 cm 

from the subfloor, allows to maximize the advantages of the shading effect of the frame 

itself, as it guarantees a back ventilation. In this way, the heat generated by any uncovered 

parts can be taken away, as well as the moisture generated by any irrigation, residual 

moisture from rainfall, condensation from low temperatures at night, or simply moisture 

and escape from the interior of the building through the perimeter wall. In the case of 

adherent plants, this humidity may not dry out, resulting in the formation of mould and 

biological patina.  

In addition, in the components’ executive design, an attempt was made to standardise the 

lengths of the eyelets in order to simplify assembly as much as possible: therefore, the 

presence of the difference in height was managed through the cable tension system itself, 

consisting of a lamellar wooden beam, anchored to the floor of the courtyard with threaded 

rods (Fig.2). The use of threaded rods drowned in the floor allows, in combination with anti-

slip nuts, to adjust the height of the wooden beam from the ground and therefore the 

tension of the steel ropes. Being able to easily manage the length variations of several 

eyelets with a single adjustment (the beam system), is an important simplification of 

maintenance activities. 

 

 
Figure 2. Left: detail of the anchoring system of stretched cables to the ground through a 
wooden beam; right, detail of the steel mesh knots. 
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4.2 Roof system: green indoor comfort 
 
Referring to the roof, the project foresees a micro-ventilated horizontal greening system, 

consisting of a main element, a container tray in composite material (derived from fibres 

processing), also made with proprietary technology developed during the project, which 

through assembly and fixing components is easily anchored to the main types of roofing 

envisaged (tiles, corrugated sheets, shaped panels), together with accessories with 

windproof function to prevent it from tipping over. The production technology developed 

has made it possible to customize the tray’s shape, making its use possible on any type of 

cover, without the need for adaptation. In order to meet the specific requirements of energy 

regulations and economic evaluations two issues have emerged: on the one hand, the need 

to switch from longitudinal profiles to a continuous coating package and, on the other, the 

replacement of the Tillandsia plant species (used in the façade system), which is excessively 

expensive for the entire roofing surface, with different species which, not being epiphytic, 

adapt perfectly to a pre-cultivated soil substrate (Fig.3). 

 

 
 

Figure 3. Left: installation of the trays on the roof for the experimentation phase; right, detail 

of the installation of the cultivation layer 

 

The crop selection aimed at the use of species capable of withstanding both summer heat, 

with periods of reduced water supply or drought, and resistance to winter temperatures. In 

particular, has been organized three zones, with three different species: a zoysia matrella 
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meadow (macroterma species), a zoysia tenuifolia meadow (macroterma species) and a 

sedum miscellany meadow (belonging to the crassulacee).  

Using rockwool layers put between the trays and the meadow, and applying techniques 

typical hydroponics techniques, it is possible to obtain both the insulating effect and the 

substrate effect to house the plant component to be developed within the system. The wool 

mat, although flexible, maintains its shape and does not fill the central gutter: in this way the 

excess water flows and flows into the gutter (Fig. 4).  

 

 
 

Figure 4. Three-dimensional representation of the roof system: detail of the stratification 

 

The windproof function is achieved by fixing the rock wool under a fibreglass mesh. In a 

short time, the plants, rooting beyond the soil block and stretching inside the rock wool, will 

also anchor the crop finish to the whole system, which will remain firmly on the roof. 

The strength point of the roofing project is the capacity of the fibreglass tray to maintain its 

shape, creating a ventilation cavity and, at the same time, a sufficiently flat surface to be 

trampled on. Compared to previous applications of the existing patent, in fact, the shape of 

the trays is particularly innovative due to the continuous ribs that increase the moment of 

inertia of the section and the resistance to vertical weights, allowing the trays to be walked 

on during assembly and in case of maintenance. It is important to note that the creation of 

the trays was based on a completely new application of the existing patent and therefore 

required a strong commitment to research, development and experimentation. In addition, 

together with the innovative shape, the dimensions of these elements are also particularly 
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important, as they are modular, with a width that can be raised as desired, limited in the 

prototype to one metre for ease of transport and assembly. The experimentation has also 

revealed a considerable reduction in temperature during the summer climate and good 

thermal insulation during the winter, making the energy-wasting environment of an 

industrial shed, as comfortable and habitable area. 

 

4.3 DIY monitoring: Smart product for structural safety 
 
As the third and last part of the Smart system, we describe the technological prototype of 

the software for structural monitoring of buildings. The objective of installing a structural 

monitoring system is to verify the availability of non-invasive diagnostic tools, able to 

provide detailed information on the state of conservation of the monitored structures and to 

detect risk factors at an early stage. 

The prototype for the structural monitoring function of the test building uses various 

techniques and technologies: a minicomputer connected to a camera takes photographs at 

regular intervals at the structure to be monitored and then sends the captured images to a 

remote server, while expert software processes the images stored on the server. Using 

computer vision techniques, the points to be monitored are recognized, the data sets are 

produced and then analysed, using machine learning algorithms, for the actual detection of 

any anomalies (Fig. 5). 

 

Figure 5. Monitoring system: detail of markers applied on the structure for the point 

detection 
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The identified system exploits the branch of technology linked to DIC (Digital Image 

Correlation), which is essentially a non-contact optical method to measure displacement, 

deformations and vibrations in objects or materials subject to applied forces. The method, in 

fact, compares two images, before and after the deformation and displacement, acquired in 

white light or IR with a camera. 

In order to take into account irrelevant displacements (such as possible camera rotation due 

to wind or other small instabilities), a complex artificial intelligence system has been 

developed that compares the relative positions of the various monitoring points, making the 

system reliable even when unskilled labour is used during assembly. The entire complexity of 

the measurement has been moved to the server side, so that the user does not have to 

worry about anything. For this reason, systems for self-calibration and self-configuration of 

devices via Qr Code have also been developed so that the user only must position the 

devices to start the entire monitoring process (Fig. 6). 

 

 
Figure 6. Representation of the installation and operation process of the monitoring system 

 

Since the system stores and detects images and metadata in a database, it was decided to 

extend the database also to the data monitoring from third-party sources such as weather or 

environmental data on air quality, as well as data from other sensors, such as electricity, 

water consumption or other. Each of these parameters can generate specific alarms when 

pre-set thresholds are exceeded, warning of the need for specialist intervention. In order to 

simplify the specialist intervention, the database also contains the entire design history of 

the building, so that all relevant information is stored in a single repository: from 
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construction projects to consumption, from authorization documents to the various 

interventions to the description of maintenance operations carried out. With a view to 

simplifying the user side, a data access grid has been created so that the data can be seen or 

managed according to use: owners, tenants, administrators, professionals have all been 

profiled and each of them has a visibility of the data linked to the specific need for 

intervention or monitoring. 

Therefore, we can say that the monitoring system’s core is an expert system related to a 

series of sensors and an informatics network, an intelligent device in full IoT area, connected 

to network. Moreover, it falls within the well-established category of Smart Product-Service 

Systems (SPSS), which "integrate intelligent and e-service products in a single solution" (Lu et 

al., 2019, p.1). These systems, in fact, go beyond traditional services, as they are based on 

sharing and access, no longer based on ownership, and are "preferred (by consumers) 

because they provide more benefits at a lower cost" (Lu et al., 2019, p.4). 

 
Conclusions  
Referring to the issues raised upstream of this proposal, concerning possible building 

adaptation interventions, energy-wasting buildings and disused industrial sheds, an attempt 

was made to respond through the study of current proposals’ panorama, overcoming it 

through an innovative project. Smart Safe and Green intends to propose itself as a modular, 

adaptable, scalable and customizable model for interventions on problematic building 

structures. It represents a possible answer, alternative to the commercial proposals, often 

too expensive and impossible to realize without a skilled workforce. Referring to the green 

façade and roof system, "the use of plants in the façades of buildings is a useful bioclimatic 

strategy that offers many advantages for the thermal, acoustic and psychological comfort of 

the inhabitants. There are also environmental benefits through the reduction of energy for 

heating/cooling indoor spaces and CO2 emissions" (Flores Larsen et al., 2014, p. 1772). 

Referring to the software, simulating the operation of this system in a wider range, we could 

think of using this detection technique for monitoring the structural integrity of even large 

buildings and large transport infrastructures, such as bridges, viaducts and dams, since 

monitoring has become a crucial aspect for the prevention of natural disasters, in order to 

ensure the safety of people and things. In design terms, the bottom-up approach is certainly 

representative of this proposal, as it would allow individual citizens (inhabitants and 

consumers) to provide for their own change, to be actors in an evolving change project over 

time. As argued by Burns (2006), it is no longer a question of "designing a response to a 

current problem, but [...] designing a means to continuously respond, adapt and innovate" 

(Sangiorgi, 2010, p.3). The Design objective, in this climate of enormous and immanent 

changes, is therefore denoting itself as a promoter of practices and projects as flexible, 

economic and efficient as possible, which review the role of the end user in a non-marginal 

position: not simply a "user" of a product-service, but a participant in the implementation 

process. 
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Abstract | Emotional perspective of design has pursued until now mainly economic, and 
commercial objectives, however has a great potential to benefit society, because human 
emotions, have a central role in the determination and construction of human social 
relationships, also are elements that shape certain human behaviors that can produce pro-
social effects, much needed in the current context. 
This paper presents the most relevant studies of the research project which aims benefit 
society from the emotional perspective of design, through them, the paper responds 
questions as, what role do emotions play at the social level? what are the emotions that could 
be useful to achieve ends in favour of society? what could be the paths that allow the 
development of a design from the emotional perspective and the benefit of society?. Finally, 
is presented design set up categories of application, to materialize design from the emotional 
perspective with a social accent. 

KEYWORDS EMOTIONS, SOCIAL BENEFITS, SOCIAL DESIGN  
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1. Introduction  

This paper presents the most relevant studies of the research project, which aims to take 

advantage of emotional design in favor to contributing solutions to some of the complex 

social problems of our time, as social fragmentation, as intercultural tensions, social 

discrimination, and civic burnout. 

The potential role that design plays and could play in collective problems of our time, is an 

issue that is not new in the area, since it has been discussed in a variety of studies from 

different approaches; such as the social responsibility of designers from a historical and 

ethical point of view (Papanek, 1984; Madge, 1993; Margolin, 2007; Woodham, 1997); or the 

potential damage of the design in terms of the damage caused by leading users to constant 

consumption and by extension to a huge generation of waste (Whiteley 1993; McDonough 

2002; Chapman, 2005), and how to change people’s wasteful behaviours through design 

(Lockton, Harrisson, & Stanton, 2008; Bhamra, Lilley & Tang, 2008; Lilley, Lofthouse & 

Bhamra, 2005; Lilley, 2009) 

Considering the studies mentioned, an aspect that needs to be discussed widelier and even 

to extend the study perspective, is by one hand the question of how far the use, of rather 

than the production and disposal of products design of all kinds (objects, services, spaces, 

etc.), has led to unwanted social implications. By the other hand and above all, it is 

necessary to reflect on the potentiality that is offered by the design to, through its use and 

interaction, guide people to have prosocial practices and behaviors lead in a relevant way to 

improve the current social context. 

There are few studies with this perspective, this means, to encourage a change in behavior 

through design, we can mention by its relevance the Tromp (2013). It points out that the 

human perspective from which the industrial products have been developed by now, has led 

to the effective satisfaction of the individual user’s needs, but has ignored or even been 

detrimental to the collective goods. The influence that undoubtedly the design has carries 

important social implications, this influence considers Tromp (2013), is often hidden and is 

involuntary by the designers, so that’s why it becomes an important study object. 

Design perspectives as emotional design, are still young, so they mainly respond to economic 

and productive considerations. These considerations are based on the power of emotions to 

seduce and change human behavior. In this way, the emotions induce to consume products.  

Emotional design has a great potential to benefit society, from the basis of human emotions 

it has a central role in the determination and construction of human social relationships. In 

this way they are also raised as elements that guide, motivate, shape, certain human 

behaviours and interactions. In this manner emotions can lead pro-social implications, much 

needed in the current context. 

There are important contemporary examples of collective human situations, that 

demonstrate the pro-social implications of emotions which are experienced collectively. The 
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potential of emotions to modify behaviours, seduce or motivate could be exploited from the 

design for other objectives such as human and social purposes. 

In this manner, exploring the topic from other disciplines, allow to propose its theoretical 

bases, and at the same time conceiving specific guides to design´s developed with the 

purpose of increases the designer’s understanding on how to actually materialize this 

positive influence of a design from the emotional prosocial perspective. 

Based on these ideas, three relevant studies on the subject which are presented in this text: 

• The study of the role that emotions play in determining the human social dimension 

• The identification of specific emotions that can lead to behaviours with clear pro-

social effects from examples of contemporary social situations 

• An initial proposal of specific modalities to develop and materialize design from the 

emotional perspective with a social accent. The objective is to guide interactions and 

behaviours for the benefit of society.  

2. The Emotional Design  

The emotional perspective of design can be said that formally begin in 1999 with the 

foundation of the International Design and Emotion Society (1999) at the University of Delft 

based in the Netherlands. Later, in 2004, it becomes widelier known with the approach and 

conception of the term by cognitive psychologist Donald Norman through his book 

Emotional Design (Norman, 2004). 

The emotional design in Latin America is also a subject of a great interest as it is that the 

academics who work on it have formed in 2014 a network dedicated especially to the study 

of the subject, called the Academic Network of Design and Emotions (RADE, 2014). 

At being recognized that the success of an object in the market can be determined largely by 

its appearance, the pleasure and satisfaction it produces in the user, the emotional human 

field has become a relevant issue and of a great interest, in general, in design of mass-

produced products (Helander, 2006). Donald Norman has underlined this fact by pointing 

out that emotions have the power to change our perception, as a result of the interaction 

and emotional relationship with the objects in which we coexist in our daily environment 

(Norman, 2004). 

The identification and explanation of the process in which objects generate emotions, was 

explained by Desmet who, from the discipline of industrial design and based on the tradition 

of the three cognitive theories of emotion (Lazarus, 1991; Ortony, Clore & Collins, 1988; 

Roseman, 1996), conceives a basic model to explain the generation of emotions through 

products (Desmet, 2002). 
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So, from the great potential of emotional design to lead to the success of product in the 

market to now, it has mainly pursued economic, to mass production product objectives. Are 

many products and services which, have applied the principles of emotional design, so 

through the evocation of emotions by means of its design or advertising, associates the 

product with specific emotions and feelings and thus induces its consumption. 

In order to maximize the view of the great potential of the emotional approach, we looked 

for projects with a social perspective in the design area. We searched for projects that in 

some way take advantage of the emotions. We explored different approaches of design like 

“design for social innovation” and could find examples of projects which involve in some way 

the emotional human dimension. An example of an academic project from this area consists 

of offering a sensible tourism services where the heritage, cultural and natural resources of a 

Brazilian lagoon were enhanced through the connection of fishermen´s memories, 

knowledge and traditions from the local community, particularly the fishing activity, and the 

fishermen themselves (Franqueira & Gomes, 2017).  

From the industrial design approach there is a relevant study, it is that of Tromp & Hekkert 

(2010). Describes a project of graduation of the industrial design engineering of the Delft 

University of Technology in Netherlands, in which it was developed a product with the 

objective of contributing to a social change. 

The project called “design for social cohesion”, we can say that involves the approach of 

emotional design, because it evoked to lead the integration of immigrants into a certain 

social context, through promoting an identification between the involved human beings, 

those who migrate and those who welcome them.  

It was a proposal based on knowledge and affective identification among these actors as 

people as they are, since as human beings we usually have aspirations, desires, emotions 

and feelings many of them similar among us, although our geographical and cultural origins 

are very different.  

This project was developed based on the assumption that receiving a gift from someone in 

the neighbourhood, accompanied by a personal message, could stimulate, or induce people, 

to a reciprocity. So that increases the possibility of that individuals responds positively to the 

issue and be encouraged to send a gift to someone else in the neighbourhood. The gift was 

also intended to offer a specific starting point of a conversation. 

Another example which take advantage of emotions, is in the design area called “games for 

change”; the project called “iBeg” is a game that simulates the life of a homeless person 

living on the streets of Vancouver. In this game players step into the shoes of that homeless 

avatar and have to beg for money in order to survive. This game will hope raise awareness of 

them and also provide a mean for players to support organizations that help homeless 

(Worboys, 2014). 
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By the other hand, in the field of advertising, a discipline that in some way can be considered 

related with design, there are countless social campaigns that could be taken emotions into 

consideration. We must say that the majority of advertising campaigns always have sought 

to move in some way, but recently emotional approach in that area has been highlighted 

and taken advantage of (Forrester, 2018). These are examples that have clearly taken 

advantage of the emotional approach with some social objective. Some of them will be 

mentioned below, since they allow us to point out the potential of emotions in a meaningful 

human sense through specific examples. 

There were advertising campaigns planned and presented in order to lead people to have 

pro-social behaviours. One example is a campaign developed by the advertising agency 

Neozink from Asturias Spain, called “Unicef Xanadú Action” whose objective was to 

encourage people to be generous, charitable, and donate small amounts of money to mainly 

help poor and disease children (Unicef, 2018). 

By the fact that almost 7 million children die each year from causes that can be avoided and 

through the questions, “would you help to save a child's life for what it costs you a potato 

chips? Would you help save a child’s life with a simple gesture?”, The Neozink agency 

designed, adapted and produced blue envelopes vending machine from Unicef, and placed it 

into a shopping center in Madrid. 

3. The role that emotions play in determining the human social 

dimension 

It has been widely noted in previous studies (Bedolla, 2018; 2014; 2013), the great 

importance of emotions, that through design, lead to the improvement of quality and 

promotion of learning, care and increase human wellbeing, as well as to contribute to 

sustainability by strengthening emotional ties with objects. 

This paper will pointed out a different approach of emotions, its potential as human 

subjective reaction analyzed from a social perspective, unlike the individual as has been 

done so far. 

Emotions have a central role in the determination and construction of human social 

relationships, thanks to their ability to guide, motivate, shape, certain human behaviours 

and interactions that provide the possibility of producing prosocial effects, so necessary in 

the current context. 

Affectivity is inherent in human nature and being a term derived from psychology, refers to 

the set of feelings, and passions of a person, as well as their preferences or aversions. 

Emotions are a central part in the construction of affectivity and have been defined 

(Dictionary of Psychological Terms, 2016), as a temporary alteration of mood, pleasant or 

painful, which is accompanied by a certain somatic shock. 
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One of the most relevant studies that provided knowledge about the importance of human 

emotions, belongs to the area of neurology and neurosciences (Damasio, 1994). It presents 

and explains extensively the mechanism by which emotions guide behavior and decision 

making based on the idea that the dualism proposed by Descartes is a mistake because it has 

separated mind and body, rational and emotionally. 

The traditional concept of emotion from psychology assumes that it is an essentially internal 

and personal reaction of every individual; as a consequence, it has been assumed that 

emotions can be better analyzed from an individual in a psychological or cognitive 

perspective (Parkinson, 1996). 

However, Parkinson (1996) proposes another perspective that leads to consider emotions  

more than as individual constructs but as social phenomena. Social psychology provides 

important theoretical foundations to understand other very relevant aspects of emotion; in 

this way the author does not deny that cognitive and physiological processes also contribute 

to the emotional phenomenon; the issue implies, rather, he says, the conceptual priority 

given to each of the factors involved in the emotional human process. In this way, the 

organizational principles of emotion depend ultimately on social aspects. 

Parkinson identifies three modalities of social interaction that according to him clearly 

originate emotions in individuals: 

• Social relationships, that is, emotions that are the result of real, anticipated, 

imagined, and memorable social relationships. 

• Interpersonal influence, that is to say reciprocity and emotional contagion often 

unconscious and nonverbal among individuals of a certain social group. 

• Cultural values, refers to the social establishment of emotion, based on the implicit 

and explicit objectives in which the individual lives. 

Le Breton (2013) on the other hand, from the field of Anthropology, points out that 

emotions are relationships, a social and cultural construction. The author explains that an 

emotion is at the same time interpretation, expression, significance, relationship, and 

regulation of an exchange. They are collective expressions of the individual and the group 

simultaneously, and represent signs of a collective language; an open system of meanings, 

values, rituals, and vocabulary. 

From the field of Sociology, Hochschild (1975), one of the three pioneers of the so-called 

sociology of emotions, incorporates emotions as a key access path for the knowledge of any 

phenomenon or social situation. 

3660   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE



Strengthen Ties of Social Bonding Through Design from and Emotional Perspective 

 

4.Specific emotions that can lead to behaviors with clear pro-
social effects 

Once the social relevance of emotions was clear, from the question “What are the emotions 
that could be useful to achieve prosocial purposes?” the study of the classifications of social 
emotions was carried out. 

Based on Shlomo et. al. (2008) there are various classifications made in this regard. One of 

them indicates that social emotions are not innate and that they are those caused by some 

kind of social event (Oatley, 1987). Another classification indicates that they are simply those 

most frequently communicated to other people (Fridlund, 1991). A third classification 

mentions that they are those that characterize social processes that are generally shaped by 

emotions (Frijda, 1986). 

The previous classifications said that the specific emotions indicated as "social" are many. 

The most frequently mentioned are: guilt, envy, shame, gratitude, admiration, pride, 

jealousy, sympathy, obfuscation, and crush. And then they will be those that make sense in 

relation to others and that arise in a particular social context. Based on this, Shlomo, Anat 

and Parkinson (2008) broaden the characterization of social emotions; they propose as a 

basis for identifying them, the nature of the evaluation or assessment that gave rise to them; 

which can be a direct or indirect social situation and not necessarily involve or make direct 

reference to another person. 

 

From this idea, there are significant emotions socially experienced, which regardless of the 

direct or indirect nature of the social situation that create them, it is clearly seen the benefit 

in the community. In this way an example is social anger which is a social emotion that led 

people to agree, to organize and integrating the social movement called “de los indignados” 

that emerged in Madrid Spain, in May 2011. One of the participants of this movement, said 

that it represented a time when people woke up and began to identify, to feel together, and 

to talk about certain issues that were socially implicit and that worried everyone (Grueso, 

2012).  

 

Another social situation which is socially experienced involve empathy and solidarity. Both 

are human capabilities that contain different emotions, mainly a certain degree of sadness 

and anger. An example of this case is a voluntary woman group self-designated “the 

Patrons” from the community of Amatlán de los Reyes, in Veracruz Mexico. They had a 

generous interest of helping immigrants in need, providing them food and assistance in their 

passage through Veracruz in the train called "the Beast” (Solis, 2016). 

Another example of solidarity and empathy is undoubtedly the experience lived by a large 

part of Mexican society in Mexico City. During the earthquakes on September 19, 1985 and 

2017, in the face of the human and material disaster that occurred, a large number of the 
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city's inhabitants took over the streets to offer selfless help to everyone who needed it 

(Campoy, 2017). 

We also can mention collective sadness which is social emotion recently experienced in 

Venezuela, as a result of the social, economic and political situation by the population. 

Sadness was noted as the emotion that 95% of people lived. At the same time, the sadness 

of contemporary societies was described as a revolutionary power, as a direct consequence 

of the dynamics of the political and economic system of that country which it was also, it 

was identified as the germ that could overcome it (Impulso, 2014; Tristeza, 2017). 

Collective joy is shared and guided by a group called "underground joy" which is a group of 

musicians and clowns. Originated with the objective of carrying out interventions in people´s 

world traveling by public transportation, mainly the subway in the city of Buenos Aires. They 

share music, dances, smiles and looks, with the aim of people disconnect from their internal 

dialogue (Alegria, 2012). 

By analysed these examples and others, of them, in an initial way (since it’s a subject that 

starting to be explored), it was possible pointed out some of the pro-social reactions or 

effects: 

A reaction of cohesion, cooperation, participation, and meeting mainly related to positive 

emotions. A reaction of awareness, concern, and interest in others, related mainly to 

negative emotions. 

From this, four groups of social emotions were identified based on their effect in favour of 

the social field: 

1. Social adhesive effect: Empathy, Solidarity, Joy, Anger 

2. Social adhesive effect based on its great cultural load: Patriotism, Religiosity 

3. Concern and concern for others: Sadness, Compassion, Anger 

4. Awareness effect: Shame, Guilt, Fear 

The examples that have been presented were not intended to be exhaustive in any way, but 

simply to show the social effects of the experience on certain emotions at the collective 

level. Thus, based on these social reactions, initially and incipiently, we propose the 

identification of emotions that produce clear pro-social reactions or effects. 

Effects that are independent of whether they are emotions that are qualified as positive (for 

the pleasure and satisfaction they generate) or negative for the type of experience the 

individual lives. Both emotional experiences, stimulate in people attitudes that benefit 

society. 

In relation to the qualification of negative emotions (as sadness, anger and disgust), 

Fokkinga (2013) claims, these are also very useful since on one hand, they are also able to 

lead a rich experience, which generates great interest, and by the other hand, they are 
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especially able to emphasize the morality of our actions as they stimulate and focus people's 

attention. 

5. Modalities to develop and materialize design from the 
emotional perspective with a social accent  

Previous studies, were the basis to know the core of emotions and their social implications. 

Also point out that emotions could conduct people to pro-social behavior. 

From that, the research project continuing into search a way to know how to materialize the 

positive social influence of design, from pro- social emotional approach. Which aims to 

increases the designer´s understanding of how to integrate this approach into design. 

According to this, we carried out an initial proposal of specific modalities, which goal has 

been proposed a guide to engage pro-social emotions in design, and in this way, take 

advantage of the potential of social implication of it. Is an initial proposal, because it looked 

for taking advantage of social emotions to develop pro-social Design, is a topic that starting 

to be explored. For this reason, the needs to continue the research and widelier reflection 

ahead and mainly, develop projects with social objectives based on this group of modalities  

Thus, based on the pro-social actions (like cooperate, share, and collaborate) that social 

emotions conduct, which were identified previously (empathy and solidarity, collective 

anger, sadness and joy), the way followed to conceive an initial proposal of the modalities, 

was based on searching some examples of ítems from Design, Advertising, Computer science 

or any discipline, which in some way, they accomplish lead to the prosocial actions 

mentioned.  

The examples of items, were analysed to identified if they allow pro-social actions. The 

analysis was done independently if they were related with some emotion. In fact, this 

analysis of ítems done, was the initial approach in which we began to visualize and conceive, 

specific manners to conduct into pro social actions, that are related directly with social 

emotions that we identified. 

The analyses of the mentioned examples were carried out through the identification of the 

following aspects in each of them:  
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The goal of that, was to identify these pro-social actions through some examples of items, 

that is based on taking positive behaviour of social implications, in relation to coexistence 

and social integration, educational and communicative processes.  

In this way, three modalities are initially proposed to conduct to pro-social actions: cognitive 

modality, interactive modality and sensory modality; which are described below: 

5.1 Cognitive modality 

It has been proposed cognitive modality base on the analysed and the reflection of some 

examples of ítems, services and design products, which function is based on explicit and 

textual ideas. These ideas make a clear reference to affective situations which could conduct 

to pro- social actions, making reference to emotions or else directly to pro-social actions. In 

this way would have a notorious influence in people’s behavior. 

Below are presented the analysed aspects of some design items in a brief way, for space 

reasons (Table 1):  

 

 

 

 

 

 

Example 
analyzed 

Social objective 
achieved 

Identification of 
Emotions involved 

Support, media, 
elements used 
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Table 1. Analysis for the cognitive modality 

Examples of items analysed Social emotions involved identified Modality identified 

-Product whose function is to 

make an audio recording of 

personal experiences  

Recording personal experiences could 

generate empathy in others.  

Cognitive: 

Influence through 

explicit emotive ideas 

-A table game based on textual 

ideas  

Textual ideas could promote respect, 

diversity, and tolerance 

-Digital networks such as 

Twitter, Facebook and others.  

These allow anybody to see at any time 

the problems and concerns of millions 

of people. Which can cause empathy by 

helping users see other people's 

perspectives and thinking processes 

 

Since disciplines like conductual economy and cognitive psychology (Smith 2016) we can 

raise the theoric basis which can explain the relevant influence in people of explicit emotive 

ideas communicated through different ways. 

Between factors that allow this, Smith (2016) claimed that the person´s formation of moral 

judgments, is raised, within the framework of a "natural order" of social extension. 

On that matter the concept of sympathy has particular importance to Smith (2016), because 

is the principle that explains the formation of moral judgments, and over all, is also a 

method through which the individual expresses a favourable judgment of the neighbour´s 

behavior and expect others to do the same. 

In the field of teaching the design degree, it is possible to mention very briefly a class 

exercise in which a conceptual application of this cognitive modality was proposed. It was a 

concept for a project whose objective was to promote solidarity between people. It started 

from the idea of looking for the most appropriate means to send a message to adolescents 

and young people about the importance of solidarity and mutual help in order to achieve a 

common goal. For this, video games were identified as an element of great popularity 

among adolescents and young people to transmit an explicit message; An existing video 

game that has some popularity ("Battlefield V, Medic Edition") was chosen for this, set in a 

warlike context, which states that a group of doctors help a battle squad survive and 

triumph. 

Given that the game somehow already involves team support, the project simply consisted 

of redesigning its packaging, seeking to emphasize the importance and emotion of 

teamwork, help, communication and mutual support. ; in this way, the game's packaging 

presents textual ideas that stand out: "teamwork will lead to victory, if you go on your own 

you will find defeat."   
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5.2 Interactive Modality 

It has been proposed interactive modality base on the analysed and the reflection of some 

examples of ítems which modalities of interaction lead in some way, to cooperate, share, 

and collaborate; which can offer the opportunity of coexistence and social integration. These 

items allow through them, a behavior that presented some positive aspect of social or 

collective interaction for the benefit of the community.  

Examples of some design elements analysed are presented below in a brief way, for space 

reasons (Table 2): 

Table 2. Analysis for the interactive modality 

Examples of items analysed Social emotions involved 

identified 

Modality identified 

- A collaborative digital table which 

modality of use is collective 

Induce to collaborate, share, and 

considering neighbour. In this 

way invariably organize and 

conduct a collective teamwork in 

an educative or laboral context. 

Interactive: 

User behavior can be 
regulated externally 
This regulation is 
primarily a logical 
consequence of 
restricting the 
operation of an object 
or space to a specific 
mode of use. 
Secondly, it 
represents an external 
influence element 
motivated by the 
design element. 

 

- Products that perform their function 

through ludic or playful interactions, 

derived from basic games and devices 

from social psychology. These devices 

are a kind of games which set targets 

and challenges. Set an operant 

conditioning by means of 

reinforcements and unpredictable 

rewards, which manage to invite 

people to use them and through this 

they generate a social or even 

environmental benefit. 

Ludic is directly related with joy, 

which is an emotion that Ekman 

(1972), pioneer in psychology in 

the study of emotions, classified 

like a basic human emotion and 

in this common sense to every 

human being. The ludic leads 

people to be solidarity with 

others. 

In the field of teaching the design degree, it is possible to mention very briefly a class 

exercise in which a conceptual application of this interactive modality was proposed. This is 

the proposal to apply the ludic approach, in exchange for donating some kind of 

humanitarian aid. The project application consisted of the conceptualization of a machine 

that offers the user to play a game of bowling in exchange for donating money to provide 

some type of humanitarian aid that the same machine describes and offers to provide. In 

this case, the ludic approach is used as the initial attractive element to interest and bring 

people closer together and later a donation is requested from them in exchange for said 

ludic experience: a bowling game. 
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5.3 Sensorial Modality 

The sensory modality was identified based on examples whose common element was to 

somehow take advantage of the emotional expressiveness of different elements that 

integrate the aesthetic language of the product. Aesthetic language composed of visual, 

tactile, auditory, and olfactory characteristics or attributes that can constitute the aesthetic 

language of some design ítem. 

Examples of design elements analysed that led to the identification of this modality (Table 

3): 

Table 3. Analysis for the sensorial modality  

Examples of items analysed 
 

Social emotions involved Modality identified 

Multisensory language of the 
screens of different devices 
capable of causing sensations 
and emotions on a conscious 
and unconscious level. More 
than two senses favour on 
greater information retention. 
Use of color, images, shapes, 
sound, music, aromas or other 
sensory stimuli that manage to 
establish a particular emotional 
state for the interaction of a 
user with a system, space, or 
object. 
 

May be made reference to 
color images, sound, music, 

that refer all together to social 
situations or collective events 

that generate positive 
emotions for example 

expressions of solidarity or 
empathy 

Sensorial: 
 

The intervention of the senses 
in the human emotional 
dimension explains why 

sensation perception is the 
primary level of receiving 

information from the 
environment. There is a parallel 

level, which we find to the 
emotion, which will occur once 

the vision, hearing, touch, 
taste, smell have informed us 
of the colors, sounds, tactile 

sensations, perfumes, etc., for 
which both the sensation as 

perception have acted as a first 
filter in emotional unleashing. 

 

System that based on hearing, 
reflects or mimics the mood of 
a user by voice, to increase the 
commitment that the user feels 
to an action or service 
(chatbots or computer 
programs with which it is 
possible to have a 
conversation, to request some 
type of information or to carry 
out an action). 

Voice, sound, or music, that 
refer to social situations or 

collective events that leads to 
positive emotions, for example 

expressions of solidarity or 
empathy 

 
 Characterized objects with a 
significant character to attract 
people's emotions, or make 
them emotionally connect with 
their behaviour 
 

 
Emotions have the ability to 

guide, motivate, shape, certain 
human behaviors and 

interactions that provide the 
possibility of producing 

prosocial effects, so necessary 
in the current context. 
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We can explain the emotional implications on the human being, of the expressiveness of the 

aesthetic language of the product, because human sensory systems, are integrated by 

processes that determine human emotions widely and deeply. This statement is based on 

previous work (Bedolla, 2002), which study was developed based on disciplines such as 

medicine, and mainly experimental aesthetics. 

In this case, the proposed application in the context of teaching the design degree consisted 

of an object that has the objective of encouraging the adoption of pets (dogs) that are in 

foster homes. The Project consisted of a panel that presents emotional images of dogs that 

need a home and the affection of an owner. In this proposal, the objective was to soften and 

visually and audibly sensitize people to these needs of these animals through the 

aforementioned emotional images and sounds of solitary pets, as well as an explicit 

invitation to dog adoption. 

6.Conclusions 

 
The study presented here has been an initial exploration. The modalities to developed 
design, in order to modify behaviors, for the benefit of society from the emotional 
perspective of design, are not definitive or exhaustive. They represent different modalities, 
to begin the identification on how to materialize pro-social emotional approach in design is 
necessary to explore its application and usefulness. 
The emotional approach is based on a relevant human dimension, which by now has been 
studied from a social perspective in a very limited way. It is necessary to keep continuing the 
studies of this topic in a widely manner. Design discipline has already taken advantage of 
emotional approach of design but in an implicit, limited way, with commercial goals and in 
an individual and non-collective human approach. 
 
As a strategy to modify people´s behavior, the emotional perspective proposes motivate, 
lead, influence, and guide people to change their behavior based on emotions. This is a 
proposal which aims encourage people to improve their behavior in a more human and 
sensitive way. 
These are the characteristics that define this human approach, which are very different from 
others strategies that change behaviours, cited by some authors like coercitives or 
persuasive. (Tromp 2013; Lockton 2009). 
 
From the human’s innate affective dimension, emotional prosocial design approach claims 
that, people are able to get sensitizing, worrying, caring, love, and even outrage. Design 
ítems are presents in many ways in people´s or their neighbor´s daily experiences that could 
promote people to reflecting, responsibility, and reaction directly and indirectly to have a 
positive social implication in society. 
 
Emotions studies from social approach are such an important topic for the current society. In 
order to successfully resolve social problems of our time, we would have to consider that 
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people who conform our societies are the source and the strength to counteracting many of 
them. Global and local social problems are not only a governmental task, individuals play a 
crucial role on it. And everyday design ítems can represent the means for this. 
 
On that matter, is necessary to study and reflect on the ways in which is possible through 
design change people´s behavior, mainly by emotional approach of design.  We reiterate, 
emotions have a great potential, a great powerful to seduce, to move and touch people and 
in this way can encourage their decisions and behavior. Emotions can become a relevant tool 
to designing for social benefit. 

References 

Alegría subterránea (2012), www.alegriasubterranea.blogspot.com 

Bedolla Pereda, D. (2018), Emociones y Diseño, sensaciones, percepciones y deseos, [Emotions and 
Design, sensations, perceptions and desires] México: Designio, libros de diseño. ISBN-10 : 
9685852502 

Bedolla Pereda, D. (2014), Aportaciones del diseño emocional a la responsabilidad social, 
[Contributions of emotional design to social responsibility], Memorias del Coloquio 
Internacional de Diseño, 1 - 3 de  Octubre del 2014, Universidad Autónoma del Estado de 
México (UAEM), Toluca México. http://coloquiodediseno.faduaemex.org/2014/23.html   

Bedolla Pereda, D., & Caballero Quiroz, A., (2013), Mapas emocionales para una sustentablidad 
del diseño, [Emotional maps for design sustainability], en: Gutiérrez Ruiz F.J & Rodríguez 
Martínez J., (coordinadores), Geo significación del diseño, una aproximación sistémica a la 
estructura de la complejidad del diseño, UAM Azcapotzalco, México. 

Bedolla Pereda D., (2002), Diseño sensorial: Las nuevas pautas para la innovación especialización y 
personalización del producto. [Sensory design: The new guidelines for innovation, specialization 
and product customization], Phd Thesis, base de datos para tesis doctorales de la Universidad 
Politécnica de Cataluña (UPC): http:// www.tdx.cesca.es  , ISBN: 84-688-0748-6; Depósito 
Legal: B-4730-2003. 

Bhamra, T., Lilley, D., & Tang, T. (2008). Sustainable Use: Changing Consumer Behaviour Through 
Product Design. Proceedings of Changing the Change: Design Visions, Proposals and Tools, 
Turin, Italy. 

Campoy, A. (2017), Photos: Mexicans show the world how to work together when an earthquake 
hits, on line paper, September 20, 2017,   https://qz.com/1083037/mexico-earthquake-
mexicans-show-the-world-how-to-work-together-when-disaster-strikes/   

Chapman, J. (2005), Emotionally durable design, objects, experiences and empathy, London: 
Earthscan. 

Damasio, A. (1994), Descartes' Error: Emotion, Reason and the Human Brain, New York: Pan 
Macmillan. 

Design & Emotion Society (1999), http://www.designandemotion.org/ 

Desmet, P. (2002), Designing Emotions, PhD thesis, Faculty of Industrial Design Engineering, Delft 
University of Technology, Países Bajos. 

Diaz, A. C. (2018), Behind the work: Volkswagen´s the fun theory http://adage.com/article/behind-
the-work/work-volkswagen-s-fun-theory/139512/  

3669   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE



D. Bedolla Pereda  

 

Dictionary of psychological terms (2016), document on 
http://www.psicoactiva.com/diccio/diccionario-de-psicologia.htm 

Ekman, P., Friesen, W., & Ellsworth P. (1972), Emotion in the Human Face, New York: Pergamon 
Press. 

Franqueira, T., & Gomes, G. (2017), Design for Social Innovation supported by Social Based 

Technologies, paper on line http://www.desisnetwork.org/wp-content/uploads/2017/11/Design-
for-Social-Innovation-supported-by-Social-Based.pdf 

Fokkinga, S. F. & Desmet, P.M.A.(2013),  Ten Ways to design for disgust, sadness, and other 
enjoyments: a design approach to enrich product experiences with negative emotions, 
International Journal of Design, Vol 7, No 1 (2013), 
http://www.ijdesign.org/index.php/IJDesign/article/view/1180/556 

Forrester, I. (2018), The power of emotional advertising, http://blog.affectiva.com/the-power-of-
emotional-advertising 

Fridlund, A. (1991), The sociality of solitary smiles: effects of an implicit audience, Journal of 
personality and social psychology, 60, 229 -240. 

Frijda, N. (1986), The emotions, Cambridge: Cambridge University press. 

Grueso, S. (2012), Conversation with Marta G.Franco, member of Indignado´s movement, YouTube 
(january).  https://www.youtube.com/watch?v=9TEfwX4IHGM   

Helander, M., & Khalid, H. (2006), Affective and pleasurable design, en Handbook on Human 
Factors and Ergonomics, New York: Salvendy, G., Wiley. 

Hochschild, R. A. (1975), The sociology of feeling and emotion: selected posibilities, in  Another 
voice: feminist perspectives on social life and social science, Marcia Millman, Rosabeth Kanter,  
New York: Anchor Books, chapter 10, 280 – 307. 

Impulso (2014), Cuando la tristeza es colectiva [When the sadness is colective], Impulso on line 
newspaper, 30 march 2014, http://www.elimpulso.com/opinion/cuando-la-tristeza-es-
colectiva. 

Lazarus, R. S. (1991), Emotion and adaptation. Oxford: Oxford University Press. 

Le Breton, D. (2012), Por una antropología de las emociones [For an antropology of emotions], 
Revista latinoamericana de estudios sobre cuerpos, Emociones y Sociedad, núm. 10, año 4. 
diciembre 2012- marzo 2013, 69 – 79. 

Lilley, D. (2009). Design for sustainable behaviour: strategies and perceptions. Design Studies, 
30(6), 704-720 

Lilley, D., Lofthouse, V., & Bhamra, T. (2005). Towards instinctive sustainable product use. 
Proceedings of the sustainability creating the culture, Scotland: Aberdeen. 

Lockton, D., Harrison, D., & Stanton, N. A. (2008). Making the user more efficient: design for 
sustainable behaviour. International journal of sustainable engineering, 1(1), 3-8. 

Madge, P. (1993), Design, Ecology, Technology: a historiographical review, Journal of Design 
History, 6(3), 149-166. 

Margolin, V. (2007), Design, the future and the human spirit, Design Issues, 23 (3), 4 – 15.   

McDonough, W., & Braungart, M. (2002), Cradle to Cradle: Remaking The Way We Make Things, 
New York: North Point Press. 

Norman, D. (2004), Emotional design, why we love or hate everyday things, New York: Basic 
Books. 

3670   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE



Strengthen Ties of Social Bonding Through Design from and Emotional Perspective 

Oatley, K., & Johnson Laird, P.M.  (1987), Towards a cognitive theory of emotions, Cognition and 
Emotion 1, 29 – 50. 

Ortony, A., Clore, G. L., & Collins, A. (1988). The cognitive structure of emotions. Cambridge: 
Cambridge University Press. 

Papanek, V. (1984), Design for the real world: human ecology and social change, Chicago: 
Academy Chicago Publishers. 

Parkinson, B. (1996), Emotions are social, British Journal of Psychology, 87, 663- 683. 

RADE (2014), Red Academica de Diseño y Emociones [Academic Network on Emotional Design 
from Latin America], http://rade.cua.uam.mx/ 

Roseman, I. J., Antoniou A. A., & Jose P. E. (1996), Appraisal determinants of emotions:  

Constructing a more accurate and comprehensive theory, Cognition and Emotion 10, 241–278. 

Shlomo, H., Anat, R., & Parkinson, B. (2008), Emotions as Social Entities: Interpersonal Functions 
and Effects of Emotion in Organizations, in: Research Companion to Emotion in Organizations, 
Neal Ashkanasy and Cary Coope, United Kingdom, Edward Elgar Publishing Ltd, Cheltenham, p 
349- 359. 

Smith, A., (2016), La teoría de los sentimientos morales [The theory of moral sentiments], Madrid: 
Alianza editorial. 

Solis, H. R., (2016), Las patronas de Veracruz [The Patronas from Veracruz], Milenio newspaper on 
line, 12.12. 2016. https://www.milenio.com/opinion/hector-raul-solis-
gadea/atrevimientos/las-patronas-de-veracruz 

Tristeza (2017), ¿Puede la tristeza ser potencia revolucionaria? [Can sadness be a revolutionary 
power?], Revista on line: Sub versión del 18 de febrero de 2017, 
https://ccsubversion.wordpress.com/tag/tristeza/ 

Tromp, N., & Hekkert, P. (2010), A clash of concerns: applying design thinking to social dilemmas, 
8th Design Thinking Research Symposium (DTRS8), Octubre 19 – 20, Sidney Australia. 

Tromp, N. (2013), Social design: how products and services can help us act in ways that benefit 
society, PhD thesis, faculty of industrial design engineering, Delft University of Technology. 

UNICEF Xanadú (2018), Campaña Neozink [Neozink Advertising], https://neozink.com/que-
hacemos/xanadu-unicef/ 

Whiteley, N. (1993), Design For Society, London: Reaktion Books. 

Woodham, J. M., (1997), Twentieth-Century Design, Oxford New York: Oxford University Press. 

Worboys, C., (2014), iBeg - A Game For Social Change, 
https://www.kickstarter.com/projects/lastpickproductions/ibeg-a-game-for-social-change. 

About the Author: 

Deyanira Bedolla Pereda has a doctorate in technological innovation projects 
from the Polytechnic University of Catalonia (UPC) in Barcelona Spain, master 
in Design and Bionics from the European Institute of Design in Milan Italy. 
Currently a full-time research professor at the Autonomous Metropolitan 
University Cuajimalpa unit, department of design theory and processes of the 
Division of Communication and Design Sciences. Her main research area is the 
study of the relationship between design and people from the human 
affective dimension (emotions). 

3671   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE



Study on the Sustainable Design of the 

Young Elderly Oriented Smart Wearable 

Products 

Chen Hana, Shen Lei*b 

aSchool of Design, Jiangnan University, China 
bSchool of Design Jiangnan University, China, 

*sl999@sina.com 

Abstract | At present, the problem of aging has become a major strategic issue that has 

attracted the attention of the world. As the most active group in the elderly, the young elderly 

is closely related to the demand change of two span of middle age and old age, so its applicable 

products are transitional and easy to be abandoned. The young elderly-oriented design is 

helpful to grasp the sustainability of the products. The researcher grasps the core demand 

elements of smart wearable products for the young elderly through the sustainable design 

method and puts forward three principles which further put forward a set of sustainable 

design standard paradigm. Therefore, it can systematically solve the problem that the current 

smart wearable products cannot meet the demand of the young elderly and the problem of 

easy abandonment, as well as expand the extension direction of the concept of sustainable 

design. 

KEYWORDS | SUSTAINABLE DESIGN, ELDERLY ORIENTED DESIGN, SMART WEARABLE, THE 

YOUNG ELDERLY, STANDARD DESIGN PARADIGM 
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1. Introduction  

With the general improvement of people's living standards and medical technology, it has 

led to the changes in the age structure of the population. There are a large number of social 

and economic issues because of the increasingly severe problem of aging around the world. 

Compared with the elderly, the characteristics of the young elderly include better average 

physical health, higher social participation, more average education and learning ability, and 

higher use frequency of smart products, which determines its status as one of the important 

audiences of smart wearable products. How to make smart wearable products better meet 

the needs of the young elderly and improve the quality of their life is a valuable research 

topic. 

The researcher establishes the core demand factor system of young elderly oriented smart 

wearable from four aspects of physiology, psychology, social participation and lifestyle 

through the sustainable design method guided by user needs. On the basis of it, the 

researcher puts forward three design principles, which are usability principle, experiential 

principle and low additional burden principle, and utility evaluation module to construct the 

standard paradigm. It is of great significance for improving the life quality and consuming 

structure for the elderly. 

2. Aging problem and current status of elderly oriented smart 
wearable products 

Since 2003, the world has entered an aging era as a whole. By 2015, 12.3% of the world’s 

population is over the age of 60, which will rise to 16.5% by 2030. Most countries in the 

world have entered the age of aging. As the “silent revolution”, aging has exerted extensive 

and profound influences on the development of various social structures and functions in 

the world. The large number and complex elderly people have various demands for the 

elderly oriented product, which is a double-edged sword. On the one hand, these demands 

bring tremendous pressure to the design optimization and update iteration of the elderly 

oriented products. On the other hand, these requirements also provide a lot of opportunities 

and development space for the industry of elderly oriented products, as well as designers. 

With the rapid increase of aging, the market for elderly oriented products has expanded 

greatly. However, the elderly related industries, especially the smart wearable industry, are 

still relatively in their infancy. In the face of the complex needs of the elderly, there is still 

much room for progress in the design of elderly oriented smart wearable products. It is also 

far from the concept of sustainable design. One of the main reasons is that there is no 

further segmentation of the elderly. At present, young elderly oriented smart wearable 

products are in the state of relative lack and blank. The transition and discard ability of 

products suitable for this group of people are ignored, which not only causes unnecessary 
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waste of resources, but also fails to meet the multi-level needs of the elderly. Through 

investigation and research, it can be concluded that there are common design mistakes in 

the following aspects in the elderly oriented smart wearable products that have been 

developed and released. 

2.1 Misunderstanding 1: Products for the elderly are the simplified versions 

of conventional products 

Although there are many excellent elderly-oriented products, most products for the elderly 

in the large global elderly market are the simplified versions of conventional products. Many 

so-called elderly products in the market are actually formed by processing existing 

conventional products by simplifying, degrading, and enlarging their functions. These 

products do not consider from the user’s perspective whether the design is really suitable 

for the elderly and whether it meets the real needs of the elderly. Without the standard 

design and development process, this type of product is generally based on the personal 

experience of designers or reference to existing similar products in the market for design 

transformation, which not only results in inaccurate design positioning, but also generates 

unnecessary waste of resources and environmental pollution, violating the concept of 

sustainable design. 

2.2 Misunderstanding 2: The elderly is not differentiated by refinement 

In the traditional sense, people over the age of 60 are collectively referred to as the elderly, 

and elderly oriented products are products targeted at this group of people. With the 

increasingly serious aging problem, as well as the gradual improvement of living 

requirements and consumption levels, the elderly group also presents complex and diverse 

demands for the related products. Therefore, the refined differentiation of the elderly plays 

a crucial role in the sustainability of the design of elderly oriented smart wearable products. 

Sufficient refinement of the elderly group is conducive to the design of applicable products, 

the improvement of product application period and the reduction of the wasteability, so as 

to make the products conform to the concept of sustainable design. There are many specific 

manifestations in the refined differentiation of elderly population, such as gender, income 

level, family member structure, and medical condition of the living place, among which the 

most basic is age differentiation. 

However, most of the refined differentiation modules in the design process of currently 

elderly oriented products are missing. The public generally regards the elderly group as a 

terminal-level user group, which obviously does not meet the specific practical needs of the 

elderly nor conform to the concept of sustainable design. 
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2.3 Misunderstanding 3: The elderly is thought to have only physiological 

needs 

Based on the gradual aging of physiological functions, the most obvious characteristics of the 

elderly, designers will more consider the material functions, and lack of the emotional 

experience, such as spiritual comfort and entertainment requirements. Due to the 

continuous improvement of living standards and the change in consumption concept, more 

and more elderly people pay more attention to the quality of life and spiritual enjoyment. In 

other words, purely physical functions can no longer satisfy their needs for emotional 

experience. Although the original creative motivation of human beings originates from the 

material needs of life, it should not be limited to the material level. In particular, in the face 

of special elderly groups with diversity and complexity, designers should focus on their inner 

world, re-examine the user needs, and find the appropriate design methods to carry out 

design practices. When it comes to the issue of aging, most people passively regard the 

elderly as the “weak” image of “being supported” and “taken care of”, so they only focus on 

helping them physically and materially, ignoring their needs to realize their self-value. It has 

to admit that this traditional concept is ambiguous and one-sided. 

3. Young elderly and sustainable design 

Sustainable design refers to the harmonious development of people and the environment, 

which requires that the design can not only meet the needs of the current generation, but 

also take into account the development needs of the future generations. The establishment 

of sustainable consumption mode, the extension of product’s life cycle, and the reduction of 

product’s discardability are all the concrete manifestations of sustainable design. Lisa Rogers 

proposed that sustainability has become one of the basic principles of design innovation, 

and the environmentally sustainable compatible methods of products are warmly pursued, 

especially when they are attractive designs. Manzini Ezio said that sustainable design focuses 

on planning the whole life cycle of products through systematic products and services, which 

has achieved the purpose of prolonging the service life of products, while reducing resource 

depletion and environmental pollution. 

Based on the refined distinction of the elderly in the age dimension, the classification 

standard of the young elderly is usually defined by their physiological age. Peter Laslett, a 

British sociologist, divides human life into four stages. He defined the third age stage, that is, 

the stage of young elderly people, as the stage when they just retired but their physical 

functions did not show obvious decline. According to UNESCO, young elderly people are 

those between the ages of 60 and 69. Between the middle age and the old age, the young 

elderly is closely related to the changes in the needs of the two spans. Therefore, the 

applicable products for the younger elderly are transitional and easily discarded. The elderly 

oriented design for this age group is helpful to grasp the sustainability of the products.  
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Compared with the elderly, the characteristics of the young elderly include better average 

physical health, higher social participation, more average education and learning ability, and 

higher use frequency of smart products, which determines its status as one of the important 

audiences of smart wearable products. In addition, the cultivation of the habit of using smart 

products makes it easier for the young elderly to accept and use smart products, which is 

conducive to solving many social pension problems caused by the increasingly severe aging 

trend. To sum up, as a continuous design research, the research of smart wearable design 

models for the young elderly is not only consistent with the concept of sustainable design, 

but also has great social significance and economic value. It is worth noting that the main 

target population in this study is defined as the young elderly aged between 60 and 69. 

4. Analysis of young elderly oriented smart wearable product 
demand factors 

Facing the current and future trend of population aging, the researchers use the pre-test 

questionnaire, industry expert interviews and focus group research to mine the demand 

factors of intelligent wearable function of the young elderly. 

The pre-test questionnaire included three groups of open-ended questions about the 

intelligent wearability of the young elderly, including instinct level demand, behaviour level 

demand and reflection level demand, with a total of 12 open-ended questions. We invited 4 

intelligent wearable designers and 8 young elderly people to participate in the pre-test 

questionnaire survey. By collecting the pre-test questionnaire and collating the text data, we 

get 11 key requirements semantics of intelligent wearable for the young people in three 

groups, as shown in the Figure 1. 

 

Figure 1. The key requirements semantics of intelligent wearable for the young people 
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Three associate professors of industrial design, one intelligent wearable product development 

manager and six design doctorates were invited to draw up the outline and content of the 

focus group survey through expert interviews based on the key semantic references obtained 

from the pre-test questionnaire. Focus group research adopts the method of group interview. 

In Jianggan District of Hangzhou City, China, we selected 20 target users of young elderly 

people. The inclusion criteria of the group were as follows: A. familiar with the basic concepts 

of intelligent wearable; B. using or understanding at least one intelligent wearable product 

and being able to objectively evaluate it; C. agreeing to this study and participating in the 

research voluntarily. The interview process was recorded and organized into text information 

with the consent of participants. We conduct in-depth coding analysis on the NVivo analysis 

tool through the grounded theory analysis method. Grounded theory analysis method is a 

qualitative research method. Its core idea is to summarize experience from the collected raw 

materials and upgrade it to theory. Finally, the code analysis results are shown in the table. 

Five spindle codes and 15 open codes will be used as two-level elements and three-level 

elements respectively to form a hierarchical demand element system. 

Table 1. Young elderly oriented smart wearable demand factor system 

Spindle coding 

(Secondary elements) 
 

Open coding 

(Third level elements) 
 

Element name Word frequency Element name Word frequency 

B1 Physiological needs 60 C11 disease monitoring 21 

  C12 action assistance 9 

  C13 visual assistance 14 

  C14 memory assistance 5 

  C15 low burden 11 

B2 Psychological needs 32 C21 interactive experience 12 

  C22 loneliness relief 6 

  C23 inferiority relief 7 

  C24 anxiety relief 3 

  C25 depression treatment 4 

B3 Social participation 27 C31 re-employment 9 

  C32 community connection 6 

  C33 organization association 10 

  C34 information sharing 11 

B4 Life style 28 C41 scientific health 7 

  C42 learning needs 13 

  C43 interest cultivation 8 

 

According to the factor system, Likert scale questionnaire is generated. The questionnaire 

involves 160 young elderly people randomly selected from the Hangzhou Civic Centre and the 

surrounding rural areas of Hangzhou city in China, of which 142 are successfully recovered, 11 

are excluded and 131 are valid. Based on the hierarchical structure of the young elderly 

oriented smart wearable demand element system, the analytic hierarchy process is applied to 

determine the influence weight of each criterion layer element on the target layer. The final  

composite weights are shown in Table 2. It can be concluded that the core demands elements 
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are C11, C21, C15, C32, C42 and C13; the sub-core elements are C22, C41, C31, C12 and C43; 

the peripheral elements are C14, C23, C33, C34, C24 and C25. According to the results, it can 

be concluded that in the current development of aging issues and smart wearables, the core 

elements of young elderly smart wearable needs include disease monitoring, interactive 

experience, low burden, community association, learning needs, and visual assistance, while 

the sub-core elements include relief from loneliness, scientific health, reemployment, action 

assistance, and interest development. 

Table 2. Weight analysis of young elderly oriented smart wearable demand factor 

Index level 
Criterion level Weight to 

total objective 
Index weight 
sorting 

B1 B2 B3 B4   
C11 4240    1818 1 
C12 940    403 10 
C13 1662    713 6 
C14 723    310 12 
C15 2436    1045 3 
C21  5461   1322 2 
C22  2565   621 7 
C23  1020   274 13 
C24  467   113 16 
C25  376   91 17 
C31   2497  410 9 
C32   5329  873 4 
C33   1297  213 14 
C34   889  146 15 
C41    3236 533 8 
C42    4487 739 5 
C43    2278 375 11 
Impact on 
overall 
objectives 

4289 2421 1642 1647   

 

5. Principles of young elderly oriented smart wearable 
sustainable design 

There is a huge market for young elderly oriented smart wearables. Because of its popularity 

and interdisciplinary nature, it has also received extensive attention and research in this field 

from the academic community. However, there is no appropriate discussion on the principle 

of young elderly oriented smart wearables from the perspective of design. Based on the 

theoretical research foundations, design practices, and experimental data in the smart 

wearable direction in recent years, this paper combines first-hand data from interviews with 

groups of experts and scholars in related multi-disciplinary fields, summarizes the sustainable 

design principles of young elderly oriented smart wearable products, including usability 

principle, experiential principle and low additional burden principle. 
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5.1 Usability principles 

Intelligent and digital products not only bring convenience to users, but also improve the 

technical barriers to their use, which have certain requirements on user’s learning ability and 

may lead to the psychology of fear and avoidance of elderly users who are weak in learning 

new things. Therefore, designers should follow the usability principle when designing products 

for the elderly, reduce the difficulty and psychological pressure of the elderly on the use of 

the product as much as possible, and improve the operability of the products. As an important 

indicator for measuring design quality, usability is to judge whether the product system is 

attractive, easy to learn, efficient, controllable and error-proof from the perspective of users, 

which will be explained in detail below. Firstly, attractiveness means that users are interested 

in the product and are willing to use it. Secondly, efficiency refers to the rapidity with which 

users can complete tasks by using the product. Thirdly, learnability refers to how the product 

supports first-time use and in-depth learning. Fourthly, controllability refers to the user in the 

process of using the product as far as possible through control operations to achieve their own 

ideas. Fifthly, error-prevention refers to how the product helps guide users to avoid incorrect 

operation. 

 
Figure 2. Usability principle of young elderly oriented smart wearable 

5.2 Experiential principle 

Experience can be divided into two parts, namely the technical system, and product design 

and service. The experience design of smart wearable products should incorporate the design 

semantics commonly associated with the elderly. For example, in terms of operational 

behaviour, the design can add elements familiar to the elderly, and mimic the interface, 

creating a feeling of familiarity, familiarity and nostalgia that the elderly is willing to 

communicate with. In addition, simple swipe gestures, voice and gesture recognition should 

be applied. In this way, a set of operation system that is easy to understand and consistent 

with the behaviour of the elderly can be formed, thereby better realizing the autonomous 

management and application of wearable products for the elderly. 
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5.3 Low additional burden principle 

Despite having a higher average physical fitness and learning ability than older people, young 

elderly people are still below the average for all ages. Therefore, the design principle of low 

additional burden is particularly important in young elderly oriented smart wearable design. 

The low additional burden principle requires products to minimize the additional burden on 

the elderly during the use process, which mainly includes two aspects of physical burden and 

psychological burden. On the one hand, the principle of low physiological burden requires 

designers to fully understand the physiological characteristics of the target group, so as to 

avoid problems such as complicated operations, excessive product volume and self-weight. It 

is necessary to optimize the design by means of selective design in combination with the 

physiological decline that may occur commonly in the elderly. On the other hand, the principle 

of low psychological burden refers to the maximum embodiment of the design equality, that 

is, the care for the elderly. People’s cognition of the information begins with the intuitive 

feeling of objects. Therefore, smart wearable products for the elderly group can mitigate the 

additional psychological burden brought by the use of traditional products by imitating them 

in the appearance design and control interface, thus effectively reducing the cognitive costs. 

6. Young elderly oriented smart wearable sustainable design 
paradigm 

The young elderly oriented smart wearable sustainable design paradigm is the most important 

part of this paper. Through preliminary theoretical research and a large number of design 

practices, this design paradigm can be divided into four modules, which are demand 

determination module, design principle module, multidisciplinary design module and utility 

evaluation module. 

6.1 Demand determination module 

According to the results of the investigation and analysis of the demand factors of the young 

elderly, the demand determination module is summarized. Through the questionnaire survey, 

this module uses the analytic hierarchy process to rank the weight of 15 level-3 demand 

factors under the 4 level-2 demand factors, and finally obtains 6 core demand factors. 

As shown in Figure 3, the demand determination module is composed of 4 level-2 demand 

elements, including physical needs, psychological needs, lifestyle and social participation, as 

well as 6 level-3 core demand elements, including disease monitoring, interactive experience, 

low burden, community connection, learning needs, and visual assistance. 
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Figure 3. Demand determination module 

6.2 Design principle module 

Based on the concept of sustainable design, this module is composed of the 3 design principles 

of young elderly oriented smart wearable products mentioned above, namely the usability 

principle, the experiential principle, and the low additional burden principle. These three 

design principles constrain and guide the thinking and direction of young elderly oriented 

smart wearable design and put forward various design requirements for designers. 

6.3 Multidisciplinary design module 

Due to the convergence and intersection of the research directions of multiple disciplines, 

there must be a multidisciplinary design module in the design paradigm. Smart wearable 

design can be divided into three parts, which are monitoring and acquisition part, analysis part 

and sharing part. Among them, the monitoring and acquisition part consists of electronic 

information technology, composite functional materials and structural modelling design. 

Through near-field communication technology, the monitoring and acquisition part is 

associated with the intelligent mobile terminal of the analysis part, which is linked to the 

remote cloud service of the sharing part through the network. 

6.4 Utility evaluation module 

In this study, young elderly oriented smart wearable products are comprehensively evaluated 

in a hierarchical way from the aspects of biophysical performance test of materials, electronic 

unit performance test, controlled simulation test of environmental chamber, information data 

operation test and user experience. Designers can test and evaluate smart wearable products 

through the level-5 utility evaluation module and adjust the design according to the 

comprehensive evaluation results at all levels, so as to obtain rigorous design products that 

can truly meet the demands of users. 
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Figure 4. Young elderly oriented smart wearable utility evaluation module 

 

Based on the concept of sustainable design, the design integrates four modules in order, so as 

to achieve a reflective closed-loop system with perfect or redesigned standards, and 

continuously promote the development of young elderly oriented smart wearable design. 

Throughout the process, paradigm is the basis of design. At the same time, through 

continuous improvement and optimization of the research and development model, the 

design standard has a higher universality, aiming at providing theoretical basis and research 

and development reference for the product design in this direction. 
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Figure 5. Young elderly oriented smart wearable sustainable design standard paradigm 

7. Conclusion 

With the increasingly severe problem of aging, there are a large number of social and 

economic issues around the world. With the development of artificial intelligence, big data, 

Internet of things, 5G and other technologies, it is inevitable that a new wave of smart 

wearable products will explode. The smart wearable industry with increasingly mature 

technology is undoubtedly one of the best ways to solve the problem of aging. How to make 

smart wearable products better meet the needs of the large and complex elderly and improve 

the quality of life of the elderly is a valuable research topic, among which the research on the 

applicable product design paradigm for young elderly is more critical. On the one hand, these 

products are transitional and easy to discard. On the other hand, the understanding of the 

needs and habit development of the young elderly to use smart products will have an 

important impact on the same group of elderly people ten years later. Therefore, there is an 

urgent need for in-depth sustainable design research in this field. 

Based on the investigation and analysis of the multi-dimensional demand elements of the 

young elderly, the core demand factor system of young elderly oriented smart wearable is 

established. In accordance with the previous research practices, this paper creatively 

innovatively proposes four design principles of young elderly oriented smart wearable and 

combines the multidisciplinary design module and utility evaluation module to construct the 

standard paradigm of young elderly oriented smart wearable sustainable design. The whole 

research and development program process is a sustainable ecological closed loop. This 

research fills the relative gap in the field of academic design in this direction and has a high 

level of cognitive leadership. However, there are deficiencies in this research, which hopes to 

be further improved in subsequent theoretical and practical research. This study provides 

theoretical basis and research and development reference for the relevant design 

practitioners, promotes the smart wearable industry for the elderly, and proposes valuable 

solutions to many problems caused by aging. 
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Abstract | In recent years, the importance of sustaining social innovation initiatives, once 
initiated, has gained increasing attention and, in particular, the role that design(ers) can play 
in this process. However, both the academic study and the practice of design and social 
innovation are currently lacking sufficient insight into how initiatives are sustained outside of 
experimental or academic settings and rarely move beyond the involvement of designers 
and/or researchers. The paper shares experiences from practitioners from Asia-Pacific that 
are operating in the real world, highlighting their precarious working conditions. The 
significance of building and maintaining healthy social relations in essential in this context, as 
these enable the weaving of a strong social fabric around the initiatives that will provide 
necessarily shelter and to endure long after the practitioners’ involvement. Therefore, 
facilitating the creation of meaningful social relations should be the key objective for design, 
instead of designing artefacts.   

KEYWORDS | DESIGN AND SOCIAL INNOVATION, SOCIAL RELATIONS, HONG KONG, 

THAILAND, MALAYSIA 
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1. Introduction  

Design practitioners, together with other professionals who are operating in the social 

innovation space, often find themselves in an inherent paradox; their aim is to create long-

term social change, whereas their involvement is often short-term, project-based and/or 

contingent on available funding. The notion that designers can (and should) contribute to 

the survival of initiatives that they are involved in, has been acknowledged relatively early in 

academic discourse (Burns et al., 2006; Brown & Wyatt, 2010; Iversen & Dindler, 2014).  

Ideally, however, it should be the community who ultimately bears the responsibility for 

sustaining design and social initiatives (Janzer & Weinstein, 2014; Wang et al., 2016; Cairns, 

2017). Several promising directions, described further on in this paper, have been suggested 

to achieve this desired end-state. However, most studies on sustaining design and social 

innovation describe initiatives which trace their origins to institutional frameworks, often 

academia or government, and are situated in relatively stable environments. Furthermore, 

accounts that proceed beyond the involvement of researchers are rare; a notable exception 

is a study by Hillgren et al. (2016), which follows the Malmö Living Lab over a seven-year 

time period. Little is known about initiatives that originate and operate ‘in the wild’, often 

with limited or no resources at all, as accounts from practitioners are mostly descriptive in 

nature and do not shed light on how they manage to sustain themselves. In a way, this is not 

surprising, as design and social innovation is a relatively young discipline, which is still 

developing (Irwin, 2015).  

2. Background of the study 

Academic discourse is currently dominated by studies that examine design and social 

innovation in a European or North American context (Meroni, 2007; Morelli, 2007; Jégou & 

Manzini, 2008; Murray et al., 2010; DiSalvo et al., 2011; Ilstedt Hjelm & Mårtens, 2011; 

Westley et al., 2012; Meroni et al., 2013; Di Prete & Mazzarello, 2017; Olivastri, 2017), with 

the rest of the world considerably less represented. Although a western orientation in design 

and social innovation research does not necessarily have to be an issue, the assumption that 

concepts originating from the west can be simply modified and implemented in other, non-

western contexts, is problematic (Bala-Miller et al., 2008; Manzini, 2015), as transferring 

successful ideas and methods from the west into an entirely different context might not be 

appropriate nor desirable (Brown & Wyatt, 2010). There is a danger of imported solutions 

and paradigms replacing local knowledge and practices, which might be better suited to 

tackle issues in their original context and, in addition, can also be used as examples that the 

west could learn from  ( Bala-Miller et al., 2008; Akama et al., 2019).  

The dominance of the western perspective in academic discourse on design and social 

innovation can be regarded as part of the broader discussion concerning the decolonisation 

of knowledge (Mignolo & Tlostanova, 2006; Mignolo, 2007). In particular, the decolonising 

design approach, which respects the relation of ideas, projects and ideas to their particular 
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contexts and prefers to design relations that recognise differences instead of singular 

perspectives and “common denominators” (Schultz et al., 2018). Moreover, the centre of 

design culture, traditionally perceived to be based in the west, should be disconnected from 

the colonial narrative of modernity and reconnected to pluriversal narratives, which assume 

that multiple centres of design can exist simultaneously (Onafuwa, 2018). 

This paper therefore aims to contribute to a more pluriversal body of knowledge on design 

and social innovation by sharing insights from Hong Kong, Bangkok and Kuala Lumpur. The 

study is part of a larger PhD research project which aims to determine what constitutes 

design and social innovation initiatives in the Asia-Pacific region, investigating why projects 

are initiated, for whom value is created and what role design plays in the process.  

3. Perspectives on sustaining design and social innovation 

Academic discourse suggests a variety of approaches on how to sustain design and social 

innovation initiatives. Three major streams, that at times overlap, can be distinguished 

herein: the first aims to create favourable environments and/or (social) infrastructures to 

support both current and future initiatives, the second focuses on upscaling and replicating 

the initiatives themselves and the third aims to preserve the initiatives’ underlying ideas and 

concepts.  

Sustaining through creating favourable environments 

Enabling (eco)systems, consisting of cultural and social structures, are described by Manzini 

(2013, 2015) as a requirement for design and social innovation initiatives to be able to 

flourish and spread. Within these ecosystems, designers can contribute through their skills 

of visualisation, storytelling and scenario building, and build capacity within the community 

by for example, making use of toolkits.  

Infrastructuring, suggested by Bjögvinsson et al. (2012), is another approach aimed at 

reinforcing long-term commitment. It entails a process of continuously building and 

expanding a network of stakeholders, while being flexible regarding the allocation of time 

and resources. Rooted in Scandinavian participatory design, projects in this approach are 

perceived as Things, socio-material assemblies in which both designers and other actors 

participate. Designers therefore need to consider that after their initial involvement, design 

Things might continue with other actors and stakeholders. In this context, the term 

‘infrastructuring’ refers to the act of creating an infrastructure that consists of relations that 

are connected through different times and places.  

The enabling systems and infrastructuring approaches have in recent times grown closer, as 

studies have been examining how design Things can shape the building of future social 

relations (Light & Akama, 2014)  and strengthen social resilience by facilitating collaborative 

encounters between community members (Cipolla, 2018; Manzini & Thorpe, 2018) 
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Sustaining through upscaling and replicating initiatives 

The advantage of scaling-up initiatives, according to Jégou and Manzini (2008), is that it 

enables a large of number of people to live sustainably. The scaling-up of design and social 

innovation initiatives does not entail an increase in size, but utilises creativity, design, 

entrepreneurship and technological knowledge to enhance the accessibility and 

effectiveness of initiatives, which in turn facilitates implementation on a larger scale. 

Similarly, when replicating initiatives, it is not the creative communities themselves, which 

are highly localised, that are to be replicated. The emphasis should instead be on replicating 

the service ideas that are deemed suitable for adaptation to new contexts. Furthermore, 

initiatives should be scaled up and replicated by increasing their numbers (not their size) by 

connecting them to a larger network. The importance of scale is also underlined by Mulgan 

(2017), who asserts that it plays a role in linking initiatives to broader programmes. Smart 

adaption should be given priority over innovation when upscaling, without neglecting the 

skills needed to adapt social innovations to new contexts. 

Sustaining through preservation of concepts, ideas and examples 

Upscaling and replicating of initiatives, as described in the previous section, are one way to 

preserve the concepts and ideas that underpin design and social innovation initiatives. In 

addition, (design and) social innovation networks, such as DESIS, DESIAP, SIX, Impact Hub 

and Ashoka can safeguard the knowledge and contacts of the field itself. An accessible and 

convenient way to both retain and replicate design and social innovation ideas, particularly 

its methods, are the toolkits, guides and courses offered by various organisations and 

academics. Examples are IDEO’s Field Guide to Human-Centered Design (IDEO.org, 2015), 

frogdesign’s Collective Action Toolkit (2012)  and the Social Design Methods Menu by Kimbell 

and Julier (2012).  

The building of strong social relations requires considerable effort, but yields many benefits 

for the design and social innovation process. As suggested by, for example, (Light & Akama, 

2014) in this study, too, social relations were found to strengthen initiatives by providing a 

foundation from which new ideas can emerge, even when the design component fails or 

ceases to exist. They can also help create a sense of ownership among the community.  

The three main categories of approaches are, however, currently still too theoretical and 

speculative in nature. A large majority of the cases discussed are limited in scope and/or 

consist of pilot projects, that tentatively project future scenarios. Toolkits and courses 

spread knowledge through their dissemination tools and methods, but often do not provide 

enough insight into contextual factors, which are also not immediately apparent to 

prospective users. Moreover, examples of real-life initiatives continuing for a long period of 

time using any of the suggested methods are virtually non-existent.  
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4. Methodology 

The PhD research study, from which this study derives its results, comprised seven months 

during which Hong Kong, Bangkok and Kuala Lumpur were visited. The researcher spent 

roughly two months in each city, contacting initiatives, building relationships with those 

involved and conducting interviews. Case studies, defined by Yin (2018) as an in-depth 

empirical investigation of a phenomenon within its real world context, were considered as a 

suitable method to examine how the initiatives operate in their own respective 

environments. A multiple-case study design was used for this purpose, which entailed the 

selection of multiple cases in multiple countries, each of which was studied in their own 

context. Eventually, sixteen initiatives were selected as case studies, five in Hong Kong, six in 

Thailand and five in Malaysia (see figure 1 for an overview). 

HONG KONG 

Initiative Initiated by Usage of design 

Goodseed Government Capacity building, design thinking, co-creation 

DOMAT Architectural agency, 
social enterprise 

Architecture, product design 

Fine Dying (SI.DLab) Non-profit social 
design agency 

Design thinking, co-creation, empathy, immersion, 
prototyping, capacity building 

Form Society Independent Event organising 

Play Depot Independent Design activities are organised by stakeholders 

BANGKOK 

Initiative Initiated by Usage of design 

Co-create haroenkrung 

(TCDC) 

Government Urban renewal, prototyping, visualisation, event 
organising 

Deschooling Games Independent Game design, event organising, co-creation 

Pom Mahakan Independent Design thinking, prototyping, co-creation, 
community architecture, participatory mapping 

Bangkok Chinatown Architectural agency Design thinking, prototyping, co-creation 
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Figure 1. Overview of the sixteen initiatives that participated in the study.1 

The data was collected through semi-structured interviews with stakeholders, which were 

recorded using an audio recording device. The questions asked during the interview were 

structured around the Activity Theory framework2, which studies both individuals and their 

contexts simultaneously by studying the activity that is generated in the process  

(Engeström, 1999). In addition, other relevant topics or themes identified during the 

conversation were highlighted in handwritten notes.  

Thematic analysis was used to analyse the collected data. A method that is widely used in 

qualitative research, it can identify, analyse, and report patterns (themes) within data (Braun 

& Clarke, 2006). The data in this study was approached in an inductive manner, which entails 

the presumption that the findings are the result of the analyst’s interaction with the data, 

leading to the identification and construction of patterns, themes and categories (Patton, 

2015). Reoccurring topics in the interviews were grouped into broader themes and further 

grouped into three key themes (see figure 2). The findings discussed in this paper focus on 

the third key theme: sustaining design and social innovation. 

 
1  A detailed description of the case studies can be found in Tjahja (2019) 
2  For a more in-depth discussion of how Activity Theory was used in the larger PhD research study, 

please see Tjahja, Yee & Aftab (2017) and Tjahja (2019)  

CROSSs Architectural agency Participatory design, architecture, prototyping, 
designing relations 

The Rambutan Independent Graphic design, activism 

KUALA LUMPUR 

Initiative Initiated by Usage of design 

Earth Heir Social enterprise Product design 

3nity Design Design & branding 
agency 

Branding, graphic design, product design 

Green Pocket Park  
(POW Ideas) 

Architectural agency Architecture, art 

Lorong Bandar 13  
(Think City) 

Government Urbal renewal, architecture, co-creation, visioning 

Water Warriors &  
Mukim Pasangan 
(University of Malaya) 

Academia Designing relations 
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Figure 2. A methodological map of the PhD research study. 

5. Findings 

The insights gained from the practitioners who participated in the study regarding the 

continuation of their initiatives can be categorised in four themes: the importance of 

building and maintaining social relations, issues surrounding the upscaling and replicating of 

their initiatives, difficulties finding a suitable business model and the lack of public space. 

Issues identifi e d

Aims & objectives

Data collectio

n

(Activ

i

ty Theor y)

Data analysis

(Thematic anal y sis)

Lack of non-western  
perspectives

What constitu t es Design and Social Innovation  (D&S I ) 
initiatives in Asia-Pacific?

Perception  
of D&SI

Role of the 
designer

Reocurring 
topics

Reocurring 
topics

Reocurring 
topics

Sustaining
D&SI

Broader themes

Field study

Key themes

Hong Kong
(5 cases)

Bangkok
(6 cases)

Kuala Lumpur
(5 cases)

Lack of  
critical analysis
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The importance of building and maintaining social relations 

Social relations can influence the design and social innovation process in various ways and 

can have dimensions and modalities that are not always immediately apparent. Practitioners 

in all three cities reported that the building of (new) social relations was beneficial for their 

initiatives both during and after the process. Maintaining good social relations with 

community members and other stakeholders was essential for building both trust and 

capacity within the community as well as creating a sense of ownership of the initiative, with 

some respondents noting that the social aspect of their work ultimately was more important 

than the design aspect. Furthermore, several initiatives managed to create new social ties 

among the local community, which stakeholders perceived to be a valuable outcome. 

In Bangkok and Kuala Lumpur, social relationships are often characterised by a high degree 

of informality, which helps to expand networks and create new opportunities in the process. 

Particularly in Bangkok, both the positive and negative effects of social hierarchy were 

significant, interacting with practitioner’s work on multiple levels and in different scenarios 

(Author et al., 2017). For example, having access to key figures that are situated high in the 

hierarchical ladder can be of significant benefit in terms of an initiative’s progression or 

provide opportunities, which would have not materialised otherwise.  

Issues with upscaling and replicating 

Academic discourse perceives the scaling-up and replication of initiatives as an effective way 

to spread either the initiatives themselves or the ideas that underpin them. None of the 

bottom-up initiatives in this study, however, have managed to do this successfully. Several of 

the respondents reported the lack of manpower as a major issue, either within their own 

initiative or the stakeholders involved. Furthermore, most of the initiatives are just one of 

many projects that the practitioners work on. Combined with the insecurity of not knowing 

to what extent they can secure funding for their social activities, making strategic decisions 

whether to prioritise social or commercial projects or whether to expand their team can be 

challenging. These precarious conditions in which initiatives oftentimes are forced to 

operate, make upscaling and replicating a goal that is difficult to attain for most. Even if 

initiatives do manage to upscale and replicate, the eventual outcome might not be desirable. 

An example is the case of the Water Warriors initiative, which was scaled-up by its host 

university. However, the process of institutionalisation introduced concepts such as 

accountability and bureaucracy, while not sufficiently taking into the social network that the 

initiative created between the various stakeholders involved. This threatened the initiative’s 

original bottom-up character, leading to a loss of motivation for the practitioners working on 

the project. 
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Difficulties finding a suitable business model 

Arguably, the most important question that could be asked in the context of sustaining 

design and social innovation is “who is going to pay for it?”. It is therefore striking that this 

question often remains unanswered. In Hong Kong, for example, both housing and living 

costs are among the highest in the world. Practitioners therefore often do not have the 

luxury to carefully plan out their activities, but need to hit the ground running, particularly 

when it comes to financing their initiatives.  Most of the non-government initiatives studied 

are not subsidised and have to find other ways to support themselves. In the best-case 

scenario, income from commercial activities is transferred to fund social activities. In some 

cases, however, such as Form Society and The Rambutan, the practitioners fund their 

initiatives using their own private savings. Ultimately, none of these scenarios are 

sustainable in the long run. Moreover, even when an initiative is fortunate enough to receive 

funding, it cannot be relied on as a stable source of income.   

A related issue is the lack of a suitable legal entity for the initiative. In Thailand, for example, 

it is currently not possible to mix business and social activities within one organisation, 

which leaves practitioners unable to make use of tax exemptions and provides no ground for 

the initiative to exist at all. Academics and practitioners therefore have to take into account 

that legal frameworks can vastly differ per country or territory, potentially limiting an 

initiative’s present and/or future opportunities. For example, the general environment in 

Hong Kong and Malaysia appears to be more favourable towards social innovation compared 

to Thailand, making the threshold to engage in design and social innovation significantly 

lower in the first two countries. This does, however, not necessarily mean that it is practiced 

less in Thailand.  

The lack of public space 

In several of the initiatives, such as Co-create Charoenkrung (Bangkok), Play Depot (Hong 

Kong) and Lorong Bandar 13 (Kuala Lumpur), design interventions were performed that had 

an impact on public areas. However, in all three cities the availability of public space was an 

issue. Public space, particularly in Europe, is often assumed to be owned by the (local) 

government. However, in Bangkok and Kuala Lumpur, most of the spaces that appear to be 

public, such as parks and riverfronts, are owned by private parties who have no particular 

interest in participating in social innovation. Since government influence over these 

companies is limited, their lack of cooperation can disrupt any kind or intervention that 

affects public areas. In Hong Kong, physical space itself is extremely scarce and one of the 

city’s most urgent issues. The availability of public space is generally not considered to be as 

a condition for social innovation from the dominant western perspective. This is exemplified 

by a study conducted by Thammasat University for the Co-create Charoenkrung project, 

which found that public space as an indicator was, in fact, missing from western models and 

therefore had to be added to their own co-creation model for creative districts.   
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6. Discussion 

For many initiatives, particularly those stemming from an academic or institutional context, 

upscaling and /or replicating are often considered the ultimate indicators of success. 

However, this might not be necessarily be true for initiatives that originate from outside of 

these frameworks, whose growth is inhibited by the harsh and unforgiven conditions in 

which they need to operate; they are simply surviving. Even for initiatives which do have a 

background in academia, such as Water Warriors, the clash between its grassroots 

philosophy and the university’s institutional framework proved to be a serious challenge to 

its existence, as scaling up the initiative failed to include the social network which was 

present in its original incarnation. Therefore, it should be reconsidered whether upscaling 

and replication should be a default progression path for an initiative to take. In some cases, 

it might be preferable for initiatives to remain small, local, but true to its original intentions 

and principles. 

Private organisations currently have little incentive to engage in social innovation, which can 

be problematic for initiatives that propose any kind of spatial transformation. More effort 

needs to be undertaken to better understand how to motivate these organisations to 

participate in, or at least facilitate, social innovation efforts. However, practitioners also 

need to accept that some organisations will never be persuaded to participate, which can 

have significant implications for the scope and scale of proposed interventions. For 

initiatives it is therefore essential to communicate appropriately with their stakeholders, 

managing their perceptions and expectations, and setting goals that are realistic in order to 

avoid disappointment or even disengagement.  

A common factor which binds most of the bottom-up initiatives in this study is the 

precarious state in which they find themselves. In addition to helping local communities, 

they also need to sustain themselves, which is a constant struggle. Embracing this notion of 

precariousness by incorporating it in their practice might be one way for practitioners to 

deal with this. Designers would have to accept the fact that they themselves will most likely 

not be making a change nor bear witness to it. Their main task then would be to build 

capacity and transfer ownership to the community within a limited timeframe, which would 

not be far from the project-based way of working that designers already practice. However, 

whether such short-term interactions with the community would have sufficient meaning or 

value is debatable.   

If designers should indeed shift their focus to the creation of favourable environments for 

communities to co-design with one another, a more effective solution might therefore be to 

create enabling ecosystems for the initiatives themselves as well. By aligning their own goals 

with those of other stakeholders or actors, practitioners might be able construct an 

environment where they are supported by those who have an interest in the success of the 

initiative. 

3695   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE



Surviving in the wild: Sustaining design and social innovation initiatives in Asia-Pacific 

 

Social relations are forces that can be considered as fundamental to design and social 

innovation and whose significance we have only recently begun to understand. Their 

influence can be felt in a variety of ways, particularly when trying to sustain initiatives. For 

example, upscaling and replicating can fail if the social components are not taken into 

account. Maintaining healthy social relations with the community, governments and private 

organisations can help initiatives survive in inhospitable environments. But perhaps most 

importantly, the social fabric that has been carefully built up for the community by the 

practitioners has the potential to outlast the initiative itself. The creation of the social 

relations that constitute it should therefore take priority over any design activity as any 

designed product, service or intervention would have no meaning or value if the social 

dimension is absent.   

7. Conclusion 

The experiences shared by practitioners from Hong Kong, Bangkok and Kuala Lumpur 

contribute to a more thorough understanding of how design and social innovation initiatives 

that grow up ‘in the wild’ manage to sustain themselves. The constant precariousness state 

of the initiatives, and in some cases the practitioners themselves, is perhaps is what stands 

out most. Initiatives that are rooted in academia or government could be perceived as ships 

who have a home port, a safe harbour where they are based and from which they can sail 

into the open sea. In contrast, initiatives that are ‘out there’, are ships constantly battling a 

rough sea, which might not necessarily be hostile, but merely indifferent to their existence.  

For design to make a truly meaningful contribution to social innovation, its primary objective 

should be to enable initiatives to move beyond their exploration and experimental stages 

towards long-term independent survival. The construction and maintenance of social 

relations, awareness on the many complex ways how they exert influence the design process 

and how they can be grown and managed in a more effective way is crucial for the well-

being and survival of the initiative in the long run.   
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Abstract | In the current scenario, sustainability, as a way of life is being touted as the new 
‘mantra’! The design thinker is seen to perceive it as a Social Innovation. Identifying the 
specific issue of Plastic Pollution, ‘Refuse and Reduce’ are ideals of a bygone era! The volume 
of plastic waste needs serious deliberation; but, with ‘solution-led’ plans using design thinking. 
reCharkha – The EcoSocial Tribe, is the story of looking at this social issue of plastic waste in 
the face and, identifying realistic solutions. Adopting the ideals of a circular economy, through 
a policy of ‘RE-USE BY UPCYCLING’, seems to have worked as a smart solution! 
reCharkha’s uniquely sensitive approach uses traditional technology, which is sensitive to the 
environment and also brings about economic well-being and women empowerment. 
reCharkha’s way to revitalize a craft, which focuses on ‘Handmade in India’ as the current 
cultural trend, infusing cultural abundance within contemporaneity; that every sensitive 
millennial wants to be a part of. 

 KEYWORDS | DESIGN THINKING, UPCYCLE, PROVIDING LIVELIHOODS, WOMEN 
EMPOWERMENT, REVIVING CULTURAL CRAFT 
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1. India; A fertile ground for sustainable change 

The Indian diaspora lives within unique and varied lifescapes. While some live in villages or 

rural settings, others live in industrial towns or uptown cities, also known as urban settings; 

besides ‘villagers and urbanites’, they could also be categorized as local, global and ‘glocal’ 

Indians. Their social and cultural realities are varied, the urban college-educated 

professionals being more world-wise from their rural counterparts who have little exposure. 

There is great diversity in lifestyle and language across India and many folks have minimal 

literacy. They are inherently steeped in tradition; there seems to be a revival of a newfound 

‘Indianness’* in their perceptions despite of globalization. They are respectful of belonging 

to a rich heritage of glorious traditions and values inspired by naturopathy and ayurved and 

a fascination and pride for the treasures inherited in the form of Indian crafts. Indian culture, 

being resilient in nature, is seen to be robust in its value - based social fabric; India is a fertile 

ground for adaptivity to sustainable development aimed at betterment of society.  

As utilized in due context by various designers, ‘GLOCAL’15, the term first appeared in 1980s 

in a publication of the Harvard Business Review, at a 1997 conference on "Globalization and 

Indigenous Culture"; sociologist Roland Robertson stated that ‘glocalization’ meant the 

simultaneity or the co-presence – of both universalizing and particularizing tendencies. 

2. Empathy; The core of social change 

Design for Social Development* or Service Design* are popular terms used within the field of 

Social Development; it identifies a cohesive integration of design thinking within a focus on 

strategic thinking. Being a powerful tool, an ‘empathetic design strategy, is seen to improve 

the chances of success of development projects. It strives for behavioral change through 

information dissemination, education, or generating awareness. Further, it provides 

relevance through tangible products or system solutions that engage people to change long-

established practices or rigid mindsets.  

Proposing suitable solutions for the upliftment of any scenario means revisiting some of the 

basic premises that we normally take for granted. It requires understanding of a ‘world view’ 

that is aligned to a global sensibility, as also, respecting cultural sensitivities of communities 

that deeply value their roots. Design for Social Change* demands that characteristics of 

empathy, engagement, responsibility and an overall ‘Sustainable Deliberation’ become the 

significant drivers in the professional practice of social development. The role of ethical 

considerations at national, international and global level, as also interdisciplinary design 

practice norms need to be taken into consideration. Research of professional models and 

performance assessment methods need to be applied. Regular participation in ethical 

debates and analysis of processes prevailing within current environments, are seen to be 

useful in achieving collective or personal goals. 
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Any type of development requires some kind of behavior change on the part of all involved 

stakeholders.  In order to effect behavioral change, it is necessary to understand why people 

do what they do and understand the barriers that may stop positive change in adopting 

newer relevant practices. An empathetic attitude would be critical to understand peoples' 

barriers that any change would entail, as perceived by them. A study of ethnography and 

cultural contexts has proven to be an effective way to understand target audiences. 

Meaningful and wholesome research is about feeling the ‘pulse of a particular audience’, 

listening to their feedback, and responding appropriately. Whether discussing a 

development project or broader economic reforms — from health, environmental issues, 

education or grassroot development to private sector development, financial support or 

judicial reform, the idea is to build consensus by generating a well-informed dialogue among 

stakeholders. The success or failure of a project can often be affected by the relevance of 

Design Innovation and how well it engages essential aspects of local, political, social and 

cultural realities. Reform efforts or development projects have often been successful, when 

built on a substantial foundation of an ‘immersive approach’ to Design Thinking. 

3. India: a land of varied perceptions 

India is called a Developing Nation; indeed there have been some clear indicatives of a 

focused change in terms of industrial, political, economic and social change. The fairly 

focused pace of ‘development’ is rampantly affecting the entire landscape of India in a 

drastic manner, both Ecologically and Socially. Many of India’s cluttered, overpopulated and 

unkempt cities and towns clearly indicate an insensitive disregard for an eco-system that 

defines a progressive society. Many heart-rending questions arise regarding the 

environmental degradation as also the degeneration of the social fabric as is being witnessed 

in India, especially more so in urban India. These need to be urgently addressed. Are littered 

roads a part of the smart-city landscape? Does pollution get substantially addressed within 

the framework of the regulatory civic systems? Are the present conditions and possibility of 

a chaotic and hazardous future not disturbing the mindsets of the educated and cultured 

urbanite? The empathetic steps taken to improve this scenario, need to be addressed 

urgently, as also, the rate of change needs to hasten as a priority.  

However, as one goes away from the urban areas to remote areas or then to the newly 

rediscovered farmhouse living concepts, one can experience a contrasting situation!  Here, 

the relationship between people and their EcoSocial surrounding is still somewhat intact and 

humane. They seem to respect and worship nature, not necessarily extending a ritualistic 

tradition, but with keener sensibilities of a mind not invaded by the gory impacts of 

industrialization gone wayward! A strong social bond within the community, inherently 

much more at peace with what is around them and within themselves too! These are the 

real ‘Grassroots’ of India. That’s when one realizes that the inherent culture of India is 

essentially substantial and resilient in nature! 
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However, as one goes away from the urban areas to remote rural and tribal areas, one can 

experience a contrasting situation!  Here, the relationship between people and their 

EcoSocial surrounding is still somewhat intact and humane. They seem to respect and 

worship nature, not necessarily extending a ritualistic tradition, but with keener sensibilities 

of a mind not invaded by the gory impacts of industrialization gone wayward! A strong social 

bond within the community, inherently much more at peace with what is around them and 

within themselves too! These are the real ‘Grassroots’ of India. That’s when one realizes that 

the inherent culture of India is essentially substantial and resilient in nature! 

Our interdependence on this inherent EcoSocial fabric amplifies India’s traditional wisdom, 

which is being practiced even today; be it Ayurveda and Naturopathy, which uses soil and 

plants to cure many chronic diseases; be it organic and traditional farming, which optimizes 

use of water, soil, microbes and other living organisms to produce healthier food; be it 

conventional housing, which uses local stone, soil  and other natural resources to make 

climate resilient houses well-suited for the diverse geographic and climatic conditions of our 

country; be it our beautiful and extraordinary handicraft which has always provided a source 

pride and livelihood to a large population of our country. Precisely, 4.3 million people 

directly and indirectly are still involved in the craft production; the handloom industry is the 

second-largest employment provider for the rural population in India, after agriculture.    

A drastic degradation of the environment has prompted a realization in today’s generation; 

environmental issues that are causing societal upheaval will not cease or reverse, until social 

beings change their ways. Practices of the yesteryears could well be an inspiration for a 

sustainable lifestyle! A deliberate ‘move’ towards sustainable living, a revival of simple living; 

possibly prompted by drastic environmental issues that have definitely caused huge 

concerns, can be observed. Sustainability, as a way of life is being touted as the new 

‘mantra’…..a lifestyle!!! 

       

 

Figure 1: Ancient system of medicine ‘Ayurveda’; Figure 2: Nature, Climate resilient houses 
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4. Design: a professional problem solver 

Design is seen to have transformational power. Design methods, design attitudes and 

approaches are being looked upon as tools to create and deliver sustained value. Businesses 

and brands that are substantial in terms of their commercial footing, are seeing design as the 

source to build the competitive advantage in terms of innovation, differentiation and 

sustainability. Socially motivated organisations, in their CSR programs, are increasingly using 

design thinking as holistic problem solving tool, in terms of exploring how design could make 

their systems and processes effective.  

Design has always been respected to be a problem solving activity; design innovation offers 

scope to change the world. The design thinker is seen to perceive social innovation with a 

rare depth when proposing a substantial solution. Design innovation is seen as that which 

possibly brings relevance, energy and strength and prompts a holistic and realistic solution. 

The generation of creative concepts provides functional relevance to validate the strength of 

a purposeful idea. 

However, the challenges and opportunities of developing nation like India are different from 

those of a developed economy. Therefore, even though design is already making inroads 

into the developing economies, the role of design needs to be contextually envisioned.  

From the typical rhetoric, like “Good Design is Good Business” (Watson, 1950) to the more 

recent one like “Design as a Source of Competitive Advantage” (Martin, 2009), the role of 

design is no doubt significant globally. Even in India, designers have done a lot of study on 

this front such as, in their book, Design and Environment: An Introductory manual, Kumar 

and Vyas, elaborate the concepts of and significance of Design Thinking.  Organizations like 

KPMG are India’s design thinking practitioner’s workshops. When the Design domain 

interfaces with Business it generates ‘structure and process orientedness’. Whether it is 

Research, Production or CSR, all could become “templatised” with clear set of objectives 

generating characteristics of reliability, predictability and scalability. 

“Design has emerged as a high-profile activity, indispensable to quality in sophisticated 

sectors of manufacture and communication. Yet the original inspiration for bringing 

design to this land—to lift the quality of life for millions living at the margins of existence 

in villages and urban slums—remains virtually untouched” (H. Alpay Er, 1997)  

Design process contributes to providing a systematic approach to social design and in turn, 

contributes to improving human well-being and livelihood. The agenda of Social Design is 

inspired by, among many others' Victor Papanek’s * idea that designers and creative 

professionals have an inherent capability as also the responsibility to cause real change in 

the world through substantial design. Papanek expands the term of ‘Responsible Design’ as 

contributions made through more ecological products made of eco-friendly materials or 

developing living environment and habitat that is conspired with natural elements. He also 

remarks on designing for people ‘needs’ rather than their ‘wants’.  
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Social design thinking also indicates the integration of products and processes as creative 

capital. Another author that contributes to the development of this definition of social 

design is Victor Margolin*. He writes in "The Politics of the Artificial" about the "designer's 

ability to envision and give form on material and immaterial products that can address 

human problems on broad scale and contribute to social well-being." The restrictive view of 

social design as charity is insensitive to economic development of a section of society. It 

needs to be respected as professional contribution to the development of the larger well-

being in terms of the potential of the patenting of products and processes that have 

substantial value. Also, companies like IDEO* have established the significance of human-

centeredness approach to generate innovative solutions. 

5. Social Design with a realistic vision: the designer, “an Agent 

of Change” 

The growing menace of plastic has been a nightmare within the lifestyle of a so-called 

modern society. It’s an oft used material which has engulfed the environment amplifying, 

‘unashamed utilization of the ugly against adaptation of the wholesome’. When addressing 

the issue of Plastic Pollution in India, ‘Refuse and Reduce’ are ideals of a bygone era! Plastic 

came into existence only about 6 decades ago, and its mass production has already 

generated 8.3 billion metric tonnes of it, mostly as disposable products, thus, 6.3 billion 

metric tonnes is now plastic waste. Out of this, barely 9% has been recycled. The remaining 

91% which has not been recycled is either dumped into layers of landfill or finds its way into 

water ways and finally into the huge gyres of plastic waste created in our oceans. More than 

8 million tonnes of plastic enter the oceans each year, equal to dumping a garbage truck of 

plastic every minute*. As much as 80 per cent of all litter in our oceans is made of plastic. 

Thus harming the entire ecosystem, be it marine or terrestrial! Marine debris is harming 

more than 800 species. 40 per cent of marine mammals and 44 per cent of seabird species 

are affected by marine debris ingestion. According to some estimates, at the rate we are 

dumping items such as plastic bottles, bags and cups after a single use, by 2050 oceans will 

carry more plastic mass than fish, and an estimated 99 per cent of seabirds will have 

ingested plastic. Plastic waste kills up to 1 million sea birds, 100,000 sea mammals, marine 

turtles and countless fish each year. 
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Figures 3 and 4: Typical sites of street dumps and landfills harming stray animals and causing 
air pollution 

   

Figures 5 and 6: Plastic waste being thrown into rivers and the state of rivers dumped with 
waste 

  

Figure 7 and 8: Plastic impacting marine life and extent of Garbage patches created all over 
the planet 
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The volume of plastic pollution and the harm from such waste, needs serious deliberation; 

with ‘solution-led’ and workable plans. reCharkha, an Eco-Social Initiative, is the story, 

among many others, of looking at the social issue of plastic waste in the face, and, 

identifying realistic solutions driven by sound process of design thinking derived through 

extensive research.  

At reCharkha, a chronic global issue, caused due to the modern, wasteful and unsustainable 

lifestyle, the need to find inspiration at the grassroots of a substantial traditional systems 

proved to be a seamless and most natural eco-social solution! 

REfuse and Reduce, though definitely the ideal solutions, are impractical and extremely 

difficult to implement, given that plastic has become such an essential part of the lives in any 

Indian urban setting! REcycle is another known solution. The currently used techniques of 

recycling or reprocessing plastic waste, range from incineration, pyrolysis and chemical 

recycling, are however methods also causing pollution!  

reCharkha’s first foundation pillar being “EcoSocial Conservation”, REuse by UPCYCLING was 

adopted as the ideal solution. Based on the theory of ‘REUSE’, reviewed with practical ideals 

and infused with innovative ideas; it proposes social innovation to uphold the ideals of 

sustainability for the current scenario in India, delving deep to align with the mindsets and 

perceptions of the contemporary Indian target audiences. Adopting the ideals of a circular 

economy through a policy of ‘RE-USE BY UPCYCLING’, to address the problem statement of 

‘Stalling the rate of the ever-growing plastic dump’, seems to have worked as a smart 

solution!  

Another relevant aspect which reCharkha identified was that of addressing livelihoods in the 

rural settings which suffered due to severe deficit of livelihood opportunities. Before 

launching the program, a core team of reCharkha, toured various rural and tribal areas of 

India extensively, to gauge the situation from closer up. Realization dawned in form of 

apathetic facts. A majority of these rural dwellers were dependent only on rain-fed 

agriculture, which typically takes place for 4-6 months every year. For the rest of the year, 

many had to migrate to towns and cities in search of odd jobs. Because of this, majority of 

the working men had to live away from their families, as bringing up families in the cities is 

even more expensive. The younger generation is being driven by circumstance to move away 

from an agricultural economy, leading to large scale migration of rural youth to urban areas. 

This is draining away village youth to overpopulated towns and cities, further burdening the 

urban infrastructure. Most modern skill development and livelihood development programs 

are seen channelized specifically at rural youth. Their movement towards urban centers saw 

a waste of this facilitation since it could not be reutilized by the younger or older 

generations!! Thus, presenting how mis-focussed strides in economic development are 

shamefully disregarding the issues of livelihood and tearing apart the delicate social fabric. 

This called for specific addresal of the issues of a typical community.     

3706   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE



Sustainable Deliberation; an Empathetic ‘Mantra’ 

 

6. Community development with a holistic, yet individual 

focus 

Community development is subjective, since focused people in consideration; their socio-

economical background, their ingrained culture and traditions, their lifestyles as also their 

typical habits and intricate perceptions are community specific. 

Development and culture, as being closely interdependent on each other, are dynamic 

concepts. A historical survey of its relevance is seen in many a case studies that claim Social 

Change for typical communities that demand individualistic solutions. Here, the three 

conventional ‘dichotomies’ call for discussion in terms of factors that influence a design 

proposal for change: (a) tradition and modernity, (b) universalism and relativism, and (c) 

individualism and collectivism. This generates questions like, the right of an individual and 

also as active agents, participating in generating a holistic solution with an institutional 

approach; the feasibility of a broader system in terms of both its crafting and delivering a 

substantial output. The illustration below gives a framework for Design for Social Impact: 
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Figure 9: Framework – Design for Social Impact 

In 2015, reCharkha launched the first project through the implementation of its second 

foundation pillar, ‘EcoSocial Change’, where they focused on a community with potential to 

be ideal stakeholders, a bunch of quick and eager learners, to contribute to the solving of a 

huge social issue. A remote village in the western hills of the Union Territory of Dadra Nagar 
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Haveli was chosen and nurtured to become Agents of Change!! This 100% tribal village, 

consisting of the Warli tribals, traditionally known for their artistic inclinations of crafting 

wall paintings, excitedly joined the revolution. They extended their inherent artistic abilities 

to learn a new craft, Handloom Weaving. Today, 14 young women and men of the village, 

have mastered the art, and work fulltime towards a huge common goal. Essentially many 

more local women are hired for many of the activities of this project, which has overall 

impacted about 20 families of a tribal village. This has generated an unheard phenomenon of 

‘Women Empowerment’ through generating of livelihood for a nascent female section of 

society. The project promises definite scope for engaging large volume of helping hands, 

when scaled to benefit a larger target of society.  

The UPCYCLING process is very engaging; waste plastic bags and wrappers are collected from 

waste pickers and enthusiastic hubs of society, from grocery and shopping bags of all 

microns, wrappers of household items such as detergent packets, diaper packets, food 

packets (wafers, cookies, biscuits) and many other items that are ‘wrapped’ to interesting 

waste such as old VHS and audio cassette tapes are utilized (as depicted in the image below)  

 

 

Figure 10: Raw material used for Upcycling by reCharkha – The EcoSocial Tribe 
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These are sanitized and sorted into different colors. The original colors are retained and 

deliberated upon to generate interesting designs and patterns; (they are not dyed as the 

colorfulness provides scope for furthering the saleability). The cleaned waste plastic is cut 

into strips using just a pair of scissors to form plarn, and bundled to be used to weave a 

beautiful fabric using a traditional spindle (charkha) and handloom. The entire process of 

weaving fabric is manual and a labor of love as its outcome is a magical expression of unique 

compositions crafted by deft interactions of the warp and weft system of the weaving 

process. Here, the third pillar of “EcoSocial Sustainability” comes to light with the revival of a 

sustainable and culturally rich hand weaving system as the choice to generate plastic fabric 

from the handloom. 

The fabric is tailored into designed products by a team of 18 men and women in Pune; 

functional yet trendy handbags, totes, purses, laptop/electronic accessories, home décor 

products and other utility items are manufactured for a conscious buyer. Our Pune 

workshop consists of 18 women and men. A conscientious team of 32 fulltime employees, 

and indirectly impacted 20 plus families form the invaluable team which is growing with the 

scope of this EcoSocial Initiative. 

The in the link below, shows the “Why” and “How” of what we do: 

https://www.youtube.com/watch?v=g7xkPF2fa18 

The fourth and vital foundation pillar of reCharkha, namely “EcoSocial Participation” smartly 

engages the customers as supporters of the cause by involving them in the collection of 

plastic waste (from societies, schools and families) volunteering to design market trending 

products and marketing and selling the products by spreading the message of EcoSocial 

Development to a larger population! The production and generation of sales for the range of 

daily-use products has become an EcoSocial Movement; aiming to create a new generation 

of Conscious Consumers!  

Though consumerism is the culprit of the growing problem of plastic waste, to prompt the 

buying of products made from reused/upcycled/recycled material, seems to be a realistic 

solution benefitting the environment; thus, reducing those many resources from being 

freshly extracted from the environment. A typical UPCYCLED-HANDWOVEN BEACH BAG from 

reCharkha, has upcycled about 45-50 waste plastic bags and wrappers, thus removing them 

from the waste stream! Simultaneously, resources required to create a new beach bag from 

virgin polyester (a petroleum product) or even a plant-based resource are avoided! Each 

Upcycled Handwoven Beach bag from reCharkha, creates 1 to 1.5 man-days of work for the 

underprivileged in our society as a strategically designed effort of EcoSocial relevance, a 

proof of resilience in Design thinking and doing! 
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          Figure 11: EcoSocial Conservation                       Figure 12: EcoSocial Change 

   

             Figure 13: EcoSocial Sustainability               Figure 14: EcoSocial Participation 

reCharkha, an EcoSocial Initiative, is the story, among many others, where practical ideals 

are infused with innovative ideas. Design thinking proposes social innovation to uphold the 

ideals of sustainability for the current scenario in India. ‘Handmade in India’, as a much-

favoured trend, infuses cultural abundance and contemporaneity. This design solution amply 

validates the resilient character of a well-designed project and its products.   

Its narrative has a uniquely sensitive approach that extends a dynamic concept. It is seen, 

reviving traditional values and the nuances of an eco-friendly craft; as also lending a 

personalized involvement by the craftswomen and the prospective consumer. The unique 

upcycled products make an emphatic statement that abhors undue industrial 

encroachments on the environment. A major issue was addressed through the initiative to 

balance the ‘migration imbalance’ between rural and urban areas. Furthering the concept of 

women empowerment, it has provided livelihoods to many and emancipation to rural 

women who are proud members of this Movement for Social Change. 
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Figure 15 and Figure 16: Our Tribal women manually sorting and shredding plastic waste 

        

Figure 17 and 18: reCharkha’s UPCYCLED-HANDWOVEN Bags and Pouches 

   

Figure 19 and 20: reCharkha’s UPCYCLED-HANDWOVEN Home Décor collection 
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7. Observations: Good Design is about Resilient Systems 

At the broader level, it is amply relevant that Innovative Design Strategy, that empathetically 

involves people and culturally relevant tools, could well be an effective formula to generate 

social development. At an individual level, the testimony of an involved user who believes in 

the benefits is proof of the fervour generated by the cause. Design for Social Change 

validates it resilience in the fulfilling of, the holistic ideals of “Conserving the Environment” 

and “Enabling EcoSocial Empowerment”. 

Design Thinking and its optimistic process is seen to push designers ever onward in pursuit 

of workable solutions through empathetic response to stories of real troubles. Intractable 

issues may need a more intricate level of immersion at certain levels of the design process. 

An empathetic strategic designer is capable of attending to the nuances of the social spaces 

they work in and address ‘what’ they are driving themselves towards, ‘who’ and ‘what’ is 

shaping a relevant change and ‘why’. The sensitively innovative designer is able to interpret 

the world around them and visualize innovative ideas of ‘how’ to change society for the 

better. 

Wicked social problems demand a critical and analytical approach to important resources 

that drive substantial change in providing resilient solutions. The interdisciplinary approach 

of design prompts deeper immersion into the research activity rather than just borrowing 

from social sciences and ethnography; specially where ethnic contexts are essentially 

significant as is in the Indian socioscape. Here concepts such as reflexivity can generate 

deeper awareness through participation of communities that would best understand how 

and what they can change! With blurred interdisciplinary boundaries, it becomes important 

to respect the contributions of each specialist as also develop credible tools to reflect on the 

nature of the individual’s contribution and its possible and actual impacts. 

8. Philosophy of Change 

In relevance to ambitious development, “There is no passion to be found playing small – in 

settling for a life that is less than the one you are capable of living.” – Nelson Mandela 

With respect to the empathetic approach to sensitive development “User centricity is the 

key to Good design solutions” Kumar Vyas 
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Abstract | Wicked problems are present in societies from the Global North to the Global 
South such as displacement, dispossession and homelessness. These are indubitably key 
dimension of present time. The COVID-19 has deepened these problems. Such crisis requires 
us to consider challenges to scholars and professionals, regardless of knowledge area. 
Service design and design for social innovation are rooted in social issues and could be tools 
to address and mitigate these problems. Nonetheless, marginalised communities and 
dispossession remain at the margins in the service design and design for social innovation 
literature. From the analysis of two students’ projects, we critically examine the significant 
contributions of service design and social innovation methods and tools in such contexts. 
The concept of alterity and arts-based methods emerged as a pathway for building a humble 
perspective for service designers working with wicked problems in the context of 
marginalisation. The SEEYouth research project will allow us to conduct an in-depth 
exploration of this perspective and its potential for addressing these problems.  

KEYWORDS | SERVICE DESIGN, SOCIAL INNOVATION, COMMUNITIES AT THE MARGINS 
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1. Introduction  

From the Global North to the Global South, countries have been facing perverse social 

problems, also called wicked problems. Living in precarious conditions of urban poverty and 

without fundamental human rights, such as access to health services, food, education and 

employment, marginalised people often face a lack of dignity in their everyday lives. Service 

design and design for social innovation are rooted in social issues (Miettinen & Valtonen, 

2012; Manzini, 2008; Meroni & Sangiorgi, 2011). According to Buchanan (2001, p. 36), 

’design is fundamentally grounded in human dignity and human rights’.  

Nonetheless, marginalised communities remain at the periphery in both service design and 

design for social innovation research and literature. A simple search1 using the Web of 

Science search engine and the keywords, “marginali*ed” (using asterisk to get both British 

and American English) and “service design”, resulted in only 12 articles. Seven articles were 

found when the search was performed by replacing “service design” with “social innovation” 

and “design” + “marginali*ed”. Another search using the keywords “margins” and “social 

innovation”, resulted in nine articles; and “margins” and “service design”. Replacing 

marginalised with “poverty” resulted in 16 and 21 articles, respectively, when added to the 

strings “service design” and “social innovation” and “design”.  

Some of these papers were written by authors from the DESIS Network research group, 

which has been working with social issues in the context of social innovation. Authors, such 

as Carla Cipolla (Brazil) and Satu Miettinen (Finland) and their collaborators have published 

many articles, mostly presented at conferences, that encompass communities at the margins 

in Brazil and Africa.  

However, recent service design and design literature has highlighted how future 

professionals in the field should be better trained to tackle social issues that are considered 

to be wicked problems (e.g. Augsten & Gekeler, 2017; Sepers, 2017). Souleles (2017) has 

written about the need for empathy, ethnographic and action research to address social 

problems. That approach is based on collaborative and participatory methods in which the 

researcher and the participant are viewed as equals (Souleles, 2017).  

Thus, this article describes two projects developed by undergraduate students from the 

University of São Paulo, School of Architecture and Urbanism, to improve the life of a group 

of catadores (recycling material collectors) in the city of São Paulo, Brazil. This article also 

introduces the “Social Innovation through Participatory Art and Design with Youth at the 

Margins: Solutions for Engaging and Empowering Youth with Trans-Atlantic Mirroring” 

(SEEYouth) project where lessons and methods learned from previous experiences of 

teaching and conducting research with communities at the social margins will continue to be 

developed. 

 
1 The search was first performed on 15 January 2020 and then again on 10 December 2020. Data were updated to 

reflect the results obtained from the second search.  
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The analysis of these projects will critically examine the significant contributions of service 

design and social innovation methods and tools in such contexts; it will also discuss the 

possibility of scaling up local experiences to the context of being at the margins. 

Furthermore, if that is possible, what structures could support its scalability? (Morelli, 2015). 

The projects and their potential impact shed light on how to enhance students’ awareness of 

local and global social issues by designing from a humble perspective.  

2. Visibility and Dignity to Cope Marginalisation  

In this paper, we describe two projects developed by undergraduate students in two 

courses, Design for Sustainability and Introduction to Service Design, both offered by the 

Department of Project at University of São Paulo, School of Architecture and Urbanism 

(Brazil). 

The Design for Sustainability course was created and taught by Professor Maria Cecilia 

Loschiavo dos Santos since 2003; it discusses environmental, economic and social issues 

related to design in terms of production and consumption. It encompasses site visits to 

COOPAMARE and design with/for this group (Santos, 2004; Santos et al., 2016). 

COOPAMARE was formed by a group of homeless people that created a cooperative to 

collect recycling materials almost 30 years ago. Nowadays, most of the people are no longer 

living on the streets, and a group of youth refugees from Haiti is also working with them. 

Some challenges, such as prejudice and poverty, still persist while additional ones have 

emerged, such as gender discrimination and language issues.  

Immersed in the urban context, the culture of the catadores is built from the disposal of 

items accumulated from industrialised society (Santos, 2014). Students are introduced to the 

context of the catadores’ every day journey, by visiting the cooperative and observing their 

work in the field (inside the cooperative and on the streets), and engaging in dialogue with 

the group’s members. Based on a collaborative and participatory process, students, 

professors and catadores widely discussed the existing problems and opportunities to 

address and resolve them. By knowing the catadores’ everyday life and struggles, and their 

survival strategies, the students have been developing several projects that aim to promote 

the visibility and dignity of the catadores so they can better cope with their marginalisation.  

The Introduction to Service Design course was offered for the first time at the same school in 

2019. Feeding was chosen as the main topic. Services related to food are a global issue and 

several service design strategies can be applied, including providing opportunities to 

mitigate poverty and alleviate hunger. In this first experience, some of the students 

deliberately chose to develop feeding services for people at the societal margins as a way to 

enhance their dignity.  
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Figure 1. Catadores and their “carroça” cart (right side). Image: Amanda Kubo e Caroline 
Speridião. 

2.1 Improving the Lives of Catadores’ through Food Services 

Most of what the catadores’ experience takes place on the streets, where they collect the 

material. Problems, such as the lack of both financial and situational conditions (as well as 

hygiene and cleanliness guidelines for proper food) emerged as one of the problems that the 

students observed in the catadores’ routine. As noted by Santos et al. (2016), many citizens 

consider catadores to be dirty people, even delinquents. It is common to see restaurant 

managers prohibiting catadores from entering their establishments and justifying their 

attitude as a way of not disturbing their clients. Catadores are only allowed to receive 

surplus food from the restaurant after the lunch period, and to eat outside the 

establishments, deepening their vulnerability. 

To address and resolve the situation of being at the margins in financial and social 

interactions related to the essential right of eating in the catadores’ daily journey, the 

students proposed a service that involves a wide range of stakeholders (actors) using the 

Stakeholder Map tool.   

Developed by two students, Amanda Kubo and Caroline Speridião, Sustenta! is a system that 

encompasses service and product design; it is intended to offer opportunities to eat with 

dignity while promoting socialisation. The system will provide eating spaces and workshops, 

together with the delivery of a kit, that is aimed to transport food in a cart during the 

catadores’ working hours. According to Kubo and Speridião: 

"The proposal is to carry out the revitalisation of spaces for coexistence within 
warehouses, points for recycling materials and cooperatives, in addition to 
organising small workshops aimed at handling food within these spaces. To pursue 
this solution, we count on donations and much collaboration from volunteers and 
partners, such as local restaurants, associations, neighbourhoods and NGOs." 

3718   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE



Teaching and Practicing Service Design and Social Innovation 

 

 

 
Figure 2.  Frontstage and backstage of the Sustenta! service. Image: Amanda Kubo and 
Caroline Speridião. 

2.2 Increasing Knowledge about the Relevance of the Catadores’ Work 

In the city of São Paulo, every inhabitant produces 352 kg of garbage a year. Only a bit more 

than 1% of that is recycled, and the problem would be worse without the work of the 

catadores: they are responsible for gathering more than 90% of the material that is to be 

recycled. There are more than 30 cooperatives and 15 thousand catadores in the city. 

Together, they collect around 30 tons of recycling materials per day, thus playing a crucial 

role in society and in protecting the environment. Nonetheless, their work is still invisible 

and undervalued, which keeps them at the margins of society. Thus, the students decided to 

develop an app to increase knowledge about the relevance of the catadores’ work, 

mitigating their invisibility. As one student, Juliana Eiko Hiroki, noted: 

"Coopera, SP! consists of a free educational game for mobile phones (IOS and 
Android), developed to make the population aware of the importance of the issue of 
solid waste in cities, of recycling collectors in society and their cooperatives, in 
addition to the processes involved since collection, separation and reuse of this 
waste. Taking advantage of the current situation, in which cell phones and their 
countless applications and games occupy a large part of people's time, the objective 
of this work is to disseminate on a large scale the importance of recycling collectors, 
besides to make the population aware of the steps involved in the recycling process." 
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Figure 3. Coopera, SP! app: through a game, the population of the city could become aware 
of the recycling process and the relevance of the catadores’ work. Image from Juliana Eiko 
Hiroki. 

3. Youth at the Margins 

As researchers, we have a shared aim to continue the use and development of the humble 

inquiry and participatory development in the SEEYouth project. This project will investigate 

the youth marginalisation that occurs inside groups of homeless people and refugees in São 

Paulo, Brazil and in Helsinki and Kemi, Finland. Five universities (University of Lapland, 

University of São Paulo, University of the State of São Paulo, University of Leeds and 

University of Montreal) received funding from several funding instruments (Academy of 

Finland (A/Finland), United Kingdom Research and Innovation (UKRI/United Kingdom), Fonds 

de Recherche du Québec—Société et Culture (FRQSC/Canadá) and Fundação de Amparo à 

Pesquisa do Estado de São Paulo (FAPESP/Brazil).  

The researchers from the four countries have worked on similar projects and have an 

interest in increasing scientific knowledge about the tools and methods from service design 

and arts-based-methods applied to tackle poverty and marginalisation.  

From the previous Participatory Development with the Youth (PARTY) and Margin to Margin 

projects, tools, such as The Hero's Journey (Sarantou et al., 2017) and storytelling methods 

(Miettinen et al., 2016), were designed to increase youths’ self-esteem, motivation and 

awareness. Often self-esteem and motivation are crucial for youth to have the courage to 

live their life and the desire change, searching for something new. Toward that end, it is 

important for an individual to see himself/herself not as someone on the margins, but as a 

powerful person who can find his/her own path.  
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4. Alterity and Humble Dialogues as Possibilities for Service 
Design and Social Innovation Teaching and Practice  

Collaborative approaches are often used to tackle wicked problems (Roberts, 2000; 

Suoheimo, 2016, 2019). In wicked problem projects, designers often serve as facilitators of a 

co-design, participatory process (Prendiville, 2018; Sepers, 2017; White & van Koten, 2016; 

Suoheimo et al., 2020). As White and Koten (2016, p. 41) noted: 

"In catalyzing social innovation for sustainability, designers need to take a role that is 
more facilitator than leader; in which they design conditions and processes to 
stimulate the ‘wide reaching social learning’ (Vezzoli, 2006) that is required for the 
radical transition in society." 

Participatory approaches are essential in service design projects (Stickdorn et al., 2011). 

Thus, service design can be a holistic approach of co-designing. As Tsekleves & Cooper (2017, 

p. 2264) stated:  

"Service design has an essential role to play here by placing the person at the 
epicentre of the design and development process, leading to a service responsive to 
the needs of the individual."  

This perspective and these methods and tools can also contribute to the idea of how service 

design works in the background with so many professionals and their fields by facilitating 

their process of addressing wicked problems. The service designer does not necessarily have 

the most in-depth knowledge of the field, but his/her knowledge is sufficient to facilitate the 

experts’ processes as they work with other relevant stakeholders. This requires that the 

service designer immerses himself/herself in the topic by studying it. Indeed, the first phase 

of Double Diamond (Design Council, 2019) or the Design Thinking process also demands that 

the service designer obtain knowledge about the problem at hand. However, how can this 

be achieved in the context of marginalisation?  

When dealing with wicked problems and situations related to social and economic 

marginalisation, service design and social innovation methods and techniques are very 

useful for observing the context and mapping the stakeholders that could be involved in the 

solution, as proposed by the students in the Sustenta! project. Nonetheless, we felt that a 

humbler perspective is mandatory in order to better understand the social vulnerability in 

contexts of marginalisation. Only empathy, or “putting oneself in someone else shoes” or, in 

our case, “pulling or pushing a cart of recycling material for one day”, is not enough since it 

is challenging to understand the life of a person who experiences prejudice and invisibility 

every day. As the Coopera, SP!  project critically proposes, the solution could be that we, not 

the catadores, should change.  

Recognising that we do not know how the catadores feel and think, and starting with being 

open to listening to and getting to know them, seems to be the very first step in the 
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immersion process. Alterity and the concept of otherness can be more useful than empathy 

as a preparation. 

The second question that emerges is: how can a humble dialogue with the community be 

initiated and sustained? 

Artistic participatory design and participatory service design share many common 

characteristics in terms of democratising power (Mohan & Stokke, 2000; Baum et al., 2006). 

Souleles (2017, p. 929) has stated this well: 

"Characteristic of participatory design is that it questions the notion that only 
experts can become co-designers. It stands in opposition to practices built on 
hierarchy and control. In fact, participatory design requires that top-down control be 
relinquished, and end-users become active and equal partners. In this respect, it 
adopts an egalitarian idea of sharing in the decision-making process." 

Participatory methods are used in service design and art-based research to empower 

people. According to Baum et al. (2006), empowerment aims to reduce inequalities and 

power differences between the people involved. Participatory art and design are methods 

used to decentralise power in a way that enables local people to determine developments 

by themselves (Mohan & Stokke, 2000). Thus, local partners and NGOs play an essential role 

(Mohan & Stokke, 2000). Before this approach, it was assumed that the locals would play a 

passive role (Mohan & Stokke, 2000). Hickey and Mohan (2004) also wrote about the 

importance of involving power and politics in order to have efficient outcomes. However, 

this approach can be challenging because not everyone wants change.  

According to Baden and Wimpenny (2014), in the broadest meaning of art-related research, 

art is used to ‘sense, to explore, understand and represent human action and experience’ (p. 

1). Thus, in a way, art-based research is similar to service design because it is about the 

experience that emerges. The service designer aims to create an improved experience of a 

service (Stickdorn et al., 2011). Service designers should present the voice of the customers 

(which, in the context of this paper, could be understood as a community) in a development 

process (Stickdorn et al., 2011). According to Baden and Wimpenny (2014), it is difficult to 

define art-based methods because they can take various forms and contexts. Baden and 

Wimpenny (2014) also noted that art-related research is practised or has a connection with 

the social sciences and arts, as well as service design (Suoheimo, 2020; Sarantou et al., 

2017). 

Thus, the SEEYouth project explores alterity and art-based methods with youth at the 

margins of society in order to deeply understand both as tools for service designers. Service 

design and art-based methods go hand-in-hand when dealing with contexts of 

marginalisation, since the choice for these methods share the same aim which is to use 

participatory approaches to empower marginalised groups. A more systematic review on 

both service design methods and art-based methods could be useful for future research as it 

is not yet a widely researched topic. Now, they seem to be methods that are used in the 
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SEEYouth project or in other socially-oriented projects. Mirroring the results from the 

SEEYouth project between Brazil to Finland, and vice-versa, will enhance our comprehension 

of the possibility of scaling up local experiences.  

5. Conclusions 

The tools designed solely for wicked problems use collaborative strategies (Suoheimo, 2016, 

2019) as well as service design (Suoheimo, 2020). Nonetheless, there is still a lack of 

research on service design in contexts of marginalisation.  

Ultimately, service designers aim to create transformation; social innovation can be 

described as a process of social change to respond to wicked problems (The Young 

Foundation, 2012). Wicked problems require an interdisciplinary and holistic view in order to 

make real change. By working within marginalised communities, students could enhance 

their awareness of social and global issues.  

Nonetheless, students are motivated with a shift in educational practice, which is plural and 

fraternalistic. They are keen to understand the “spontaneous design” as pointed out by 

Santos (2000) and Escobar (2018) who argues in his book Designs for the Pluriverse, “Every 

community practices the design of itself: its organisations, its social relations, its practices, 

its relation to the environment”. (p. 184) 

They acknowledge social movements and communities’ role in managing their own 

situations and producing knowledge about their routines. This uncodified knowledge is 

increasingly demanded by students who recognise and are inspired by the fraternity among 

these communities’ members at the societal margins. 

During the COVID-19 pandemic, this feeling of fraternity proved even more vital in large 

urban centres like São Paulo and Rio de Janeiro, where there are several positive responses 

to social innovation coming from favelas like Paraisópolis (in São Paulo ) and Complexo da 

Maré (in Rio de Janeiro). 

In this scenario, it is essential to recognise the severity and the dimension of global 

problems, especially those characterised as wicked problems. This perspective requires a 

humbleness position and recognition of the design(er) restricted contribution, given the 

magnitude of the problem. 

Thus, we call for attention to the need to teach design as a re-directive practice as proposed 

by Fry (2001), encouraging future designers’ agency on imperative societal changes and 

challenges to build a “sustain-able” world, from a humble perspective, listening and learning 

to and empowering people at the margins of society. Alterity and arts-based methods seem 

to be a starting point to promote a humble perspective for service designers working with 

wicked problems in the context of marginalisation. 
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The cot, the pot and other stories 

Lena Gupta*a 

aThe Design Village, Noida 
*lena@thedesignvillage.org

Abstract | This study is an extension of the author’s investigation into alternative, organic and 
contextual meanings of iconic design in India for her presentation at an international Winter 
School Program in Europe (2018-19). It argues for a need to expand the scope of current 
design pedagogies, by celebrating and incorporating indigenous wisdom, through 
understandings of visual/ spatial strategies of ubiquitous objects along with Euro-centric 
Modernist ideals which largely form its basis. As chief mentor for courses on ‘correlations’ for 
Under Graduate and Post Graduate programs in design at a private university, the author is 
deeply interested in connecting seemingly unrelated domains, establishing patterns and 
deriving analogies of semiotics and semantics, to build new directives in design 
education/practice. The paper is largely intuitive, based on an analytical interpretation of a 
regional context and strives to seek common ground with Western premises and universal 
paradigms. It deliberately uses images taken by unknown people. 

KEYWORDS | INDIGENOUS, UBIQUITOUS, VALUES, MULTIPLICITY, ADAPTABILITY 
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1. The context 

“As we live and as we are, simplicity with a capital ‘S’ is difficult to comprehend now 
a days. We are no longer truly simple. We no longer live in simple terms or places. 
Life is a more complex struggle now. It is now valiant to be simple; a courageous 
thing to even want to be simple. It is a spiritual thing to comprehend what simplicity 
means.” (Wright, 1954) 

In these unpredictable times, resources are at a premium- a consequence of the excesses 

committed in the past half century. More importantly, tolerance is at a premium; 

geopolitical hegemony, economic polarity and an increasing tendency of allegiance to 

singular (therefore myopic) ethnic, cultural identities have cumulatively resulted in 

widespread armed conflict. Every existence is perhaps endangered, in its own way. Survival 

instinct is on red alert.   

2. From habit to ritual to culture 

A habit when no longer questioned or contested and instead, treated as inviolate, becomes 
a ritual and this ritual when practised by an entire population gets termed as a ‘culture’. So 
also, with the culture of resilience. 

2.1 Resilience 

However, ‘resilience’- the ability to spring back from situations that leave adverse impacts 

and move on, is an innate attribute of every living species, a universal one for human 

species. Circumstances create change; change (external and oft reversible manifestation) 

brings transformation (internal and irreversible) which in turn is a function of resilience or 

the resistance to change. If transformations are expressed as equations of permutations and 

combinations between ‘loss’ and ‘traction’, varied formulae emerge due to the impacts of 

cultural, political and systemic phenomena acting as catalysts. Thus, resilience and culture 

are associates in the schema of transformation.   

2.2 Culture and resilience-The Indian way 

It is impossible to imagine the world’s largest democracy without visualising the needs and 

aspirations of its alarmingly enormous and vastly heterogenous population; without 

understanding the immense geographical diversity and the consequential social, cultural and 

religious melange produced; without absorbing the multiplicity of meanings, the spectrum of 

paradoxes and complexity of challenges that inherently define its demographics. World-wide 

concerns of energy, depletion of resources, increasing conflicts and the eminent prospect of 

unsustainable futures, also plague India. Additionally, nearly 70% (India at a glance, n.d.) of 

Indian society,  agrarian by nature, is driven by vernacular design which in turn is driven by 

sustainable, frugal means and is usually expected to fulfil multifarious purposes. The Indian 
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designer operates in this complex context. India had been a thriving civilization for over 5000 

years before being reduced to a nation-state. In the second millennium A.D., it was subject 

to prolonged plundering under despotism and colonisation. It also has a tendency of being 

struck by every kind of natural calamity simply because its geography is inclusive of almost 

every kind of landform on earth. These persistently challenging, natural and man-made 

circumstances have ensured that resilience started as a ‘habit’ and eventually metabolised 

into a ‘culture’; the culture of resilience has become second nature to its people.  

2.3 Objectification of resilience 

“India has always moved ahead with the awareness that the seeds of a solution lie within the 

problem itself.” (Nath, 2015) 

As Indians became resilient, they objectified it. By tracing the narratives of an object of daily-

use in the heartland of India-the Charpai (day-bed/cot) and the Lota (pot), the study 

attempts to demonstrate how ubiquitous objects despite their commonness, have stood 

their ground on what they mean to people and thus established their own notion of design 

and resilience. Neither changing contexts, nor the passage of time has been able to alter 

radically, their functions, aesthetics, semantics and semiotics. It intends to demonstrate 

how, for the Charpai, the genuis loci (the spirit of place) and genius saeculi (the spirit of 

time) have practically stood still. Also, the study contends that conversely, the resilience of 

these objects somehow represents the design culture of resilience of the people of this 

civilization. 

 Figure 1. A typical Charpai placed in upright position 
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2.4 A notion of design in India 

As rightly pointed out by Romesh Thapar in 1979, the biggest challenge for India then (and 

even today)- “To raise so many (people) to recognised levels of healthy and creative living 

poses problems which have no parallels in lands which have already developed and 

advanced.” (Balaram, 2011). After over half a century of independence, the responsible and 

responsive Indian designer is still grappling with mediating between the design needs of 

‘development’ and ‘affluence’. She also feels the need to contemplate how the influences of 

a 5000-year-old history can produce narratives through design.  

The way of life in the ancient Indian civilisation urged constant oscillation between 

awareness and introspection; it advocated continuous questioning of personal and social 

conduct or of modes of social organisation and seeking of provisional answers appropriate to 

varying contexts. The disruption during the epoch of foreign invasions and colonisation has 

produced a Tabula Rasa for contemporary, educated Indians; for these ways began to be 

seen as mere stories of the past with little relevance in present times. They also have largely 

been moulded by modern consciousness. Yet at another level these ways of life are not 

obsolete but very much in vogue and therefore must be brought to the level of Indian 

consciousness and could inform contemporary Indian design.  

3. Framework of the narrative 

3.1 The big picture 

The pandemic forced us to insert abrupt, radical and heterodox ways of thinking and living 
into our already pluralistic society. The ‘New Normal’ is somewhat an oxymoron; for 
‘Normal’ is about stability, familiarity and predictability (which the times were far from) 
while ‘New’ is about change. The study attempts to show how the Charpai was ‘Normal’ yet 
‘New’. More importantly, it also seeks to question the basic premise of the definition of 
design; the proposition being: what if the very understanding of ‘what design is’, emerges 
from ‘what design can do’? In particular as a response to vulnerabilities to disruption of life 
as embodied by the pandemic. Infact, it would be pertinent to propose that this ubiquitous 
object actually embodies the attributes of an anti-fragility system. 
Additionally, it seeks to position the aesthetics of the Charpai through Dr Paul Hekkert’s (TU 
Delft) postulate that the aesthetics of a product emerge from how effectively and 
meaningfully it performs its intended functions. 
Similar to the approach in Andrew Atwood’s “Not Interesting: On the Limits of Criticism in 
Architecture’, the study seeks to not focus on the ‘interesting’ (something that is attention 
seeking) but rather look at the uninteresting, the banal and the ubiquitous and be more 
critical and open to new ways of reading built-environment. 
 

3.2 The cultural subset 
If we say we must live our brand, our designs must reflect the values we bring to bear. 

‘Guna’ is a Sanskrit word with many contextual meanings. Its most generic and correlative 

meaning is ‘strand’. In another context, it means ‘virtue’, ‘attribute, or ‘tendency’. Guna also 
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refers to ‘personality’ or the ‘innate nature’ of an individual. Within its broad meaning, it 

incorporates three sub- components namely Sattva (aspect that spells harmony and 

positivity/goodness), Rajas (aspect of confusion/spontaneous passion) and Tamas (aspect of 

negativity/state of inertia and chaos).  Present in varied proportions, together they 

determine an entity’s character.  

The study will attempt to show how the Charpai speaks about the Guna of adaptability- the 

attribute of merging with its context while keeping its identity intact, the Guna of its 

optimistic endurance or sheer persistence, the Guna of readily facilitating congeniality and 

multiple identities (that merge), the Guna of being adept at multitasking, the Guna of having 

the courage to initiate new meanings. It will then explain how these eventually add up to a 

notion of its culture of resilience. 

The narrative has been conceptualised to accommodate several positions that lie on a wide 

spectrum defined by two extreme ends of an attribute; from the ‘ephemeral to eternal’, 

from the ‘frictional to configural’, from the ‘primordial to ethereal’.  

4. About the Charpai 

4.1 A brief description 

The Charpai is a traditional, hand-woven, day-bed, most commonly found in many parts of 

the Indian subcontinent, Pakistan and Bangladesh; particularly in the alluvial plains and the 

arid parts of north India. (Punjab, Haryana, Uttar Pradesh, Rajasthan and Gujarat). Also 

known as ‘Khaat’, ’Khatiya’ and ‘Manji’, in Hindi it is a compound word of ‘Char’ meaning 

‘four’ and ‘Paya’ meaning ‘footed’. A frame of four posts (usually wooden in nature), 

connected by four horizontal members sports a woven surface; a thick net of fibres made 

from jute, coir, cotton, leaves of the date palm, strips of cloth and (unfortunately) in 

contemporary times- plastic ropes. This weave allows for voids in-between the fibres and is 

climatically suited to aerate in the hot, dry climate. Traditionally, one does not need a 

mattress to lie on it. 

Figure 2. the components of a typical Charpai (wood and jute ropes) 
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In this seemingly simple ‘DIY’ design lies a measure of craftsmanship, of dexterity of warps 

and wefts, of innovation in the vivid patterns, textures and colours. Its making begins with 

the tying of a ‘Jee’ (life knot) at one vertex of the bed. The diagonally-set weave has one end 

left free for weight adjustments; the linear members are positioned such that they control 

the sagging of the bed as it ages. Once the life of the surface is over, it can be easily strung at 

home.  

 

Figure 3. A Charpai being strung or restrung, from c.1900 

 
Figure 4. The diagonal weave gives it the required tautness and flexibility; the voids between weaves 

provides aeration needed in hot and dry climate 
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Figure 5A Varied sizes, colours, textures and materials of a contemporary Charpai 

Figure 5 B Varied sizes, colours, textures and materials of a contemporary Charpai 
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4.2 A historical reference 

The Charpai seems to have been in existence since antiquity; there is no convincing and 

absolute proof of its origin. It might have been an indigenous object or come in from Greece 

in the times of Alexander in the 4th. century BC. It finds mention in the chronicles of prolific 

medieval traveller Ibn Battuta who had this to say, “The beds in India are very light. A single 

man can carry one and every traveller should have his own bed. When you lie on it you need 

nothing else to render the bed sufficiently elastic.” (Kumar, 2016) 

Another important historical mention is the use in Malaysia, by British-recruited Punjabi 

Sikhs of the police force and night-watchmen of banks and big shops, when both countries 

were British colonies. A typically nostalgic and vivid memory of Malaysian witnesses of those 

times has been of burly Sikh guards bringing the light and airy bedsteads, propping it up near 

their posts, taking short naps while maintaining vigilance through the night and simply 

carrying it back home on their heads once the shift was over.  

Figure 6.  The cover of the 1908 book- ‘Oral Tradition from The Indus’, (J. F. A. McNair and Thomas 
Lambert Barlo) features prominently the Charpai  

Figure 7.  The Serendipity Arts Festival 2018 celebrated the Charpai as being ‘Truly Indian’; showing the 
different weaves and their connotations 
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5. The analysis  

5.1 From ephemeral to eternal 

Ephemerality is a function of ‘limited’ time; a measure of temporality, fleetingness or 

cursoriness. The Guna of being ephemeral lies in the Charpai’s kaleidoscopic adaptability; in 

its numerous and varied temporary but specific uses; in its ability to generate transient 

territoriality and to facilitate ‘pop-up’ architecture in a diverse set of circumstances.  

For the homeless, the first claim towards making any ‘space’ their ‘place’ is communicated 

by fixing the Charpai somewhere in the middle-of-anywhere and this resolutely remains so, 

until eviction happens anytime. Thus, the time and space with the Charpai becomes 

ephemeral.  

 

 

Figure 8, 9. The Charpai establishing territoriality of a quasi-shelter 
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Its daily-use pattern seems to follow the sun-path. In the mornings, elders use it to imbibe 

the ‘good solar radiation’ over the customary cups of tea. During late mornings, when they 

are through with a round of household chores, women of neighbourhoods create ‘a place’ 

on and around the Charpai for intimate conversations and indulgence in communal 

embroidery or knitting. One cannot underestimate the importance of this much-needed 

respite for this extremely hard-working section of the society.  

Figure 10. Women of neighbourhood communities meet up and use the Charpai to converse; 
a welcome respite from a hard day’s work 

Figure 11. The women of a village in Haryana, northern India, gather to listen to their favourite radio 
program concerning health, education and empowerment. 
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By noon, it becomes a vertical or angular screen for elders and children to nap behind or as a 

‘double-decker-berth’ for two generations. Children convert it into a trampoline; women, 

into a screen for privacy while bathing in not-so-closed spaces.  Make-shift cradles with 

infants are hung on it; Pulses, condiments, wet clothes are sundried on it.  

 

Figure 12.                                                                     Figure 13. 

 
Figure 14.                                                   Figure 15. 

 

 
Figure 16.                                                           Figure 17 a 

 
Figures 10-17a. The multiple uses of the stationary Charpai as a day in the daily life of a villager unfolds 
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Figure 17 b. ‘Khaat’ embroidery; the fabric is stretched by tying to two sides of a wooden frame (Khaat or 
Charpai) using thick cords and embroidered from all sides simultaneously and easily because the fabric is 

taut. This mechanism is used by all top fashion designers in India. 

The portability- the ‘CIY-Carry it Yourself’ factor, taken for granted in agrarian India, extends 

its adaptibility. Light enough to be balanced on the head by men and women, it can be 

transported on foot. Bicycle and motorcycle riders carry it effortlessly, by perching it 

between the driver and the pillion.  

  

Figure 18.                                        Figure 19 
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Figure 20.                                                                Figure 21.  

Figures 18-21. Men and women carrying the Charpai easily by balancing it on the head; portability on 
bicycles and motorcycles which are the modes of transport in Indian villages 

Once mobile, it transforms into a palanquin or a stretcher, to ferry the sick to the nearest 

hospices or people and their meagre belongings to safety, during floods. Probably because it 

is one object that is available in the vicinity of wells, it is a contraption to rescue children and 

animals who accidentally fall into them by tethering posts to ropes, turning it upside down 

and lowering into deep wells. This phenomenon is more commonplace in villages than urban 

denizens possibly imagine.  

 
Figure 22. A sick person being transported in the most ‘efficient’ manner to the nearest ambulance; it is 

typical of remote villages of India 

 

Figure 23. People and belongings moved to safety on a Charpai turned raft, during a flood 
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Figure 24. A leopard being rescued from a well 
 

Wood and rope; hardy and indigenous materials ensure its longevity. People retain it for 

periods long enough to strike an emotional bond with it; discarding it does not feature in the 

scheme of things. This then spells a simple practice of sustainability- relevant in times when 

a ‘throw-away’, ‘one-time-use’ trend-a culture of disposability seems to be in vogue.  

For urban denizens, physically disconnected from their roots in the village, the imprints of 

childhood experiences evoke nostalgia. As a mnemonic device, the Charpai becomes eternal- 

fostering memories that linger much after their yearly visit to their village is over. The 

realisation of its existence in village-households before the birth of a new generation or the 

death of a previous generation, is sufficient to nurture a notion of its immortality. Childbirth 

and the last rites of a deceased take place on it. The phrase ‘Khaat Khadi Karna’ translated to 

literally mean ‘placing the day-bed in an upright position’ refers to the death of a person.  

Figure 25. Often the dead are carried on the Charpai itself for their final journey  
 

Us designers have a dichotomous interpretation of time as an insert in design; we design to 

express ‘Zeitgeist”- the spirit of a time or, strive for it to be timeless. The Charpai indeed 

does both. 
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5.2 From configural to frictional 

The Guna of being configural is about building relationships between parts, between parts 

and the whole, between the whole and the big picture.   

The Charpai generates space that can be imagined by a set of prepositions- on it/above 

it/below it/behind it/by the side of it. Because it is ubiquitous, it can be installed in any space 

or can create it. Either way, it is never separatist but inclusive. Propped up conveniently and 

innocuously against a wall when not in use, it virtually infuses life into a courtyard by its 

sheer presence, once put down.  

 
Figure 26. Basking in anonymity, propped up against a wall 

During the rituals of the great Indian wedding in north-Indian villages, the bride’s trousseau 

and items of dowry are prominently displayed on it, in the centre of the courtyard, for all 

villagers to view and bless. Importantly, it is a part of not just the pageantry of this great 

Indian wedding but of the institution of marriage itself. In a pre-wedding ritual in Haryana, 

the bride’s maternal uncle brings the four posts of a miniaturised version of the Charpai and 

the father-of-the-bride fixes the horizontal members and the woven surface. Alongside, the 

real-sized one waits with her belongings for the ‘Vidai’ (the send-off).  She takes both 

versions to her in-law’s place; they serve as a reminder of the values with which she has 

been brought up and the dignity with which she is expected to conduct herself. Also, the 

groom probably does not have a room of his own in the house occupied by three 

generations of a typical extended family. The newly acquired Charpai simply gives the couple 

‘place within space’.  

Figure 27. The miniature Charpai symbolically carried by the young bride as part of her dowry 
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Figure 28                                                                              Figure 29 

 

Figure 30                                                                 Figure 31 

 

Figure 32                                                                        Figure 33 

 

Figure 34                                                  Figure 35 
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Figure 28. Women in the family collectively embroider the traditional Phulkari garment to be worn by the 
bride. 

Figure 29. This is how a collection of loaned Charpais would look when a wedding is taking place in a 
village 

Figure 30. The Charpai in democracy; A typical Gram Panchayat / village council in discussion; however, 
in recent times the authority of a male dominated and oft orthodox group called the Khap Panchayat in 
certain parts of north India as Haryana is being debated 

Figure 31. The Charpai in democracy; A political party asks people to bring their Khaat (Charpai) to a 
political gathering and terms it ‘Khaat Panchayat’ as a pun on ‘Khap Panchayat’-a traditional village 
council in these parts of India 

Figure 32. A set of Charpais creating a temporarily safe sense of belonging for the homeless and 
displaced 

Figures 33-34. The Charpai perched comfortably in road side eateries and highway joints called ‘Dhabas’ 
catering to urban and rural populations 

Figure 35. The Charpai at ease in high-end resorts  

 
“Whatever space and time mean; place and occasion mean more. For space in the image of 

man is place and time in the image of man is occasion.” Aldo van Eyck (1960)   

It is a common tradition in villages to lend their day-beds to a bride’s family hosting a 

wedding and often reeling under the pressure to match up to expectations of a large visiting 

population. The hospitality it offers to the groom’s side, becomes one of the critical building 

blocks on which the relationship between the bride and groom, between the families united 

in marriage and between entire communities and villages gets built. A lot of prestige is at 

stake here. The loaned Charpais become the wedding gift and blessing from the entire 

village; for she is their daughter and not just the daughter of one particular family.  It would 

be fair to say that communities that celebrate together are likely to resolve conflict better. 

The literal and allegoric value of the day-bed in this domain cannot be underestimated. It 

reiterates the exemplification of rites and routines being larger than life itself. (Zumthor, 

1998). 

At the communal level, the powerful village elders (called the Panchayat) traditionally 

dispense wisdom and justice and upholds its social structure. The spatiality of this collective 

sitting on a Charpai under the shade of a massive Banyan tree, surrounded by villagers, 

squatting on the floor, all around them, is indelibly impressed in the Indian cognition.  

Until a few years ago, people in India-particularly in rural/semi-rural areas, did not have 

defined rooms; there was no concept of ‘my private space’! Spaces and furniture were 

intrinsically flexible. Today spaces are divided and private; furniture static. The Charpai 

positioned in multiple ways in multiple locations thus has the potential to resurrect the 

flexibility that is much needed in premium spaces which continue to be India’s reality.  
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A Charpai goes where its maker might not still be able to- this paradox is a commentary on 

the harsh truth that even after three and a half millennia, this is the only extent to which 

social boundaries of a divisive social structure (the caste system) have managed to get 

blurred in this civilization. However, in the context of some 30 million crafts-persons in India 

(Craft Traditions of India Past, Present and Future; Textbook in Heritage Crafts for Class XII, 

2011) who craft their livelihoods with their hands, the perspective changes. One can imagine 

the kind of ‘big impact’ such ‘small gestures’ can create. These numbers spell good for India- 

a nation where numbers can be a malaise.  

It is completely ‘at home’ in the imaginary domain of the homeless, in roadside eateries in 

villages/towns/cities or in the ‘middle-of-nowhere’ highway stoppages called ‘Dhabas’, or in 

luxury homes and high-end resorts. It can physically accommodate an entire quintessentially 

Indian, extended-family. When a lone person sitting on a personal Charpai invites another to 

sit beside him or her, the gesture makes explicit the position and dignity accorded; it defines 

a friend or an acquaintance of equal status. Such is the connotation of the simple act of 

sharing sitting-space on a day-bed. The ‘Guna’ of creating harmony and cohesiveness by 

manoeuvring opposing ideas, lifestyles, constraints and challenges to create integrative 

solutions is most relevant to contemporary Indian designers, for this is the context in which 

they are operating. The Charpai is a resilient system that provides for basic needs equitably 

distributed. Social equity builds communities in which people know, respect and care for 

others and therefore perform better in adversities.   

Figure 36                                                                                          Figure 37 

 
Figure 37. It is literally a legitimate election symbol in both India and Pakistan, speaking of its cognitive 
value in the minds of a large section of illiterates which is very much a part of the democratic process. 

Figure 36. a common sight-scores of Charpai set on waters of the Indus river in Pakistan with people 
lounging on it throughout the day 

 

It carries a very strong message of being of/for/by the people- the core sentiment of 

democracy. Its aesthetic value and historical relevance might be mediocre at best; however, 

by lending itself to social and cultural experiences, by allowing people to curate their own 

uses and build their own sets of relationships around it, the Charpai defines a different 

‘iconic’.  
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In times when social and religious conflict are commonplace, this quotidian object is helping 

blur ‘mind-barriers’. It demonstrates how multiple identities need not be antagonistic; they 

can coexist and make their individual presence felt, appropriate to the context of a 

collective.  

A lightness in friction is manifested physically, in the simultaneous looseness and tautness of 

the woven surface and its ability to tolerate extra stress. It cannot get more rudimentary, 

more child-like, than to say that villagers actually peel potatoes using its abrasive fibres.  

In a very pertinent 99u talk on ‘Design for Friction’ Steve Selzer (Steve Selzer: Designing for 

Friction—Adobe 99U, n.d.) rightly comments that if we so completely do away with friction 

in our lives, eliminate meaningful collisions and confrontations, we are in effect promoting a 

culture of lethargy, complacency, intolerance and an inability to navigate change.  

5.3 From primordial to ethereal 

‘Primordial’ for the Charpai would emerge from being non-pedigreed design. Created by 

ordinary people, used simply as a piece of furniture to sit or sleep, it spells abundance, 

accessibility in stark contrast with Western museal objects-exclusive and inaccessible, to be 

viewed in awe, consecrated and therefore dehumanised. The Charpai sits in its original, 

ethnographic field-replete with people and contexts and narratives.  

 

Figure 38. The poorest subsistence farmer uses the posts to plough his field; this is the real ethnographic 
‘field’ of a Charpai 

There can be no rationale for something to be termed ethereal. A thing is ethereal because it 

just is- called ‘Tattva’-the truth, the essence, the ‘thatness’ of something. Ironically, a 

recurring and timeless theme in India’s metaphysical and visual culture says, ‘it is in what is 

not, is what is. It is called ‘Shoonyataa’ - void or empty space, evocative of nothingness. And 

then there is ‘Sunnata’- silence in a meditative state or as a phenomenological experience. 
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Together, they create opportunities to introspect individually and collectively. The Charpai-

wherever, whenever and however facilitates just that.  

 

Figure 39. The ethereal aspect of the Charpai 

6. Relevance of this narrative 

People-centricity has been the core idea of Martin Heidegger’s theory of existentialism or 

Christian Norberg Schulz’s theory of phenomenology (Norberg-Schulz, 1980) or a Dickensian 

novel. Yet for most Indian designers, a preoccupation with Western models of design 

pedagogies and practices under influence of Western theories of modernity has meant 

ignoring the wisdom of indigenous design in design thinking-particularly of its semiotics, of 

its ideologies of time and space; perhaps for the reason that design became a defined 

discipline in colonised nations only after they gained independence.  

7. The interesting case of the Lota 

 
Interestingly however, in India that was not the case. Just after a decade of independence, 
upon invitation from the Government of India, the American designer couple-Charles and 
Ray Eames took on the gargantuan responsibility of documenting the problems of design, 
mapping the impact of Western technology/design and recommending upgradations to the 
deteriorating quality of consumer goods- a legacy left behind by the British. Their 
unconventional and visionary perception of design was as a value system, as “an attitude 
that could discern the strengths and limitations of both tradition and modernity.” They 
argued for an assessment of “the evolving symbols of India” and the need to connect these 
values and symbols to the problems of environment and shelter.  
The Lota-a round water pot, typically of clay, polished brass, copper, silver, bronze, stainless 
steel and even plastic became the fixed symbol of utilitarianism in an evolving pattern of 
design. They called it “the greatest, most beautiful” object they had seen and admired 
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during their visit to India. A multipurpose metal vessel whose versions include ‘Kalash’ and a 
wider ‘Matka’ is a participant in all walks of Indian life. It is used for collecting/storing/ 
retrieving/pouring water and keeping it cool, for performing religious rituals- from 
celebratory to death, practising yoga and primarily to bathe and clean oneself after 
defaecating. It is used to carry many other liquids, semi-solids and grain. In Gujarat and 
Rajasthan, called a dowry pot also used for carrying small objects as clothes or jewellery. It 
provides efficient service with poise and dignity and this is the purpose of all design. Its 
sculptural form allows it to fit into the palm of the hand and be lifted, the curve of the hip is 
aligned to the rhythm of walking. The centre of gravity when empty or full is such that 
several of them can be carried on the head; women even dance gracefully with a series of 
them. This semiotic role is perceived pan-India. For Muslims, the ‘Wudu’ and ‘Ghusl’ ritual 
purification require water, for which a Lota is commonly used. 
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Figure 40. Women balancing several Lotas and walking to and fro, from the distant well on a daily basis 

Figure 41. The centre of gravity of a version of the Lota, called the Matka is such that one can perform a 
rhythmic folk dance complete with face and hand gestures, swirls and continuous feet movement.    

Figure 42. Women performing the ‘Kuan Poojan’- worshipping the well, on the occasion of the birth of a 
child 
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Figure 43                                                             Figure 44 

Figure 45                                                                             Figure 46 

 

 

 

 

 

Figure 47 

Figure 43. ‘Griha Pravesh’- a post wedding ritual in which the new bride enters her husband’s home by 
topping a Lota (also known as a ‘Kalash)’ full of rice; a symbol of bringing with her Goddess Laksmi- the 
Goddess of wealth and prosperity 
Figure 44. A typical housewarming invite would contain the ‘Kalash’ as a symbol marking the auspicious 
event.  
Figure 45. A wedding ritual of giving away of the bride by her parents, to the trustworthy groom is called 
‘Kanyadaan’ and is marked by pouring holy water from the ‘Kalash’ 
Figure 46. Celebrations of ‘Pongal’ a harvesting festival in South India marked by allowing milk and rice 
to boil over the pot. 
Figure 47.  A Hindu cremation ritual includes circumambulation with a pot of holy water, which is broken 
before the pyre is lit 
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The India Report (Eames & Eames, 1958) was based on the concept of ‘Reinventing the 

Lota’; such had been the impact of this object of resilience. The mapping organised into 

components of aesthetics, anthropometrics and ergonomics, physics, logistics and 

materiality not only became the basis of design directives and education for the nascent 

nation, but recognised a new definition of design of the Lota. 

8.Conclusion  

Somewhere along the line, in the past six decades thence, these directives seem to have got 

lost in translation. Today, if the world has largely acknowledged that design is about 

“devising courses of actions aimed at changing existing situations into preferred ones” 

(Simon, 1969) and if wisdom is knowledge accumulated over time, the wisdom of traditional, 

indigenous design of sub-cultures must be incorporated while addressing the challenges that 

design intends to make. Conversations revolving around these need to be conducted in 

India, the global forum needs to be engaged with so it can regain its place in our lives. 

Design has always been about being different. What if its value lies in not being different? 
Rather than what stands out in the crowd, what if the crowd itself is that which stands out? 
Is it time to challenge the conventional criteria of declaring something as being ‘designed’ 
through the nomenclatural lens of formalism-composition, structure and representation? 
Because “As we live and as we are, simplicity with a capital ‘S’ is difficult to comprehend now 
a days.” (Wright, 1954)   
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Abstract |Following a long series of transfers from material behaviour and ecology, the 
notion of resilience is today a general concept in systems thinking for ecology, cybernetics 
and information theory. Recent debates around the ubiquitous use of the term necessitate a 
renewed enquiry into its implications. This article proposes a case-specific, interdisciplinary 
approach to resilience by reconstructing its initial links to materiality. Through the lens of 
biological material sciences, architecture and design, our three studies will investigate the 
materiality of resilience as opposed to isotropy, inertness and durability, revealing how it is 
embedded in the context. Building up from the material base of resilience, we argue for the 
agency of resilient materials and technologies in the development and organization of 
projects and propose connections between the resilience of materials and that of social, 
political and ecological systems. 
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1. Introduction 

1.1 The evolution of resilience: the path to dematerialization 

The notion of resilience has followed a long trajectory of transfers between various societal 

and disciplinary contexts. Although already present in writings from Bacon in the 17th 

century (Hellige, 2018), the notion initially spread during the course of the 18th century in 

material sciences and applied mechanics. The physicist T. Young, and later the material 

scientist W. J. M. Rankine, exerted a considerable influence on the physical and 

mathematical use of the term. Rankine (1858) defined “Resilience or Spring as the quantity 

of mechanical work required to produce the proof strain,” and mathematically linked this 

notion to the moduli of strength, stiffness, elasticity, and pliability of a material. In the 

beginning of the 20th century, the term gradually escaped the sole field of materials science 

and was applied to mechanical components to qualify their capacity to withstand shock. 

These approaches to resilience imply a material or system that can absorb a shock load and 

return to initial state. A major shift in the understanding of resilience came later from 

psychology and medicine. The decisive impulse to expand this understanding was given by 

the physiologist W. B. Cannon, who studied self-regulating and protectively stabilizing 

organisms. Unlike the concept of resilience in materials science, homeostatic systems do not 

return to their original state, but, through adjustments, produce similar conditions after 

each loading event (Hellige, 2018). Close to that of resilience, this concept was subsequently 

adopted by early cybernetics theory. 

The further metaphorical shift of resilience and homeostasis came from the field of early 

animal ecology in the 1930s and 1940s to describe the way populations could adapt to 

shock, invasion or climatic variation. It was observed that some ecosystems were more 

adaptive to change than others and that this capability depends strongly on the variability of 

animal populations and food sources, thereby introducing the key factor of diversity to 

resilience. 

A breakthrough in the concept of resilience came with the work of C. S. Holling, who 

developed an analytical theory of resilience for systems and economics. His understanding of 

resilience implied a logic of small scales, of versatile and heterogeneous units that withstand 

disturbance, based on the assumption that “ecosystems are not modular systems; they owe 

their resilience above all to their inhomogeneous structures, interdependencies and their 

network character” (Holling & Goldberg, 1971). But very soon, a major debate broke out 

between him and his colleague W. Häfele, who used this systemic thinking of resilience as a 

template for organizing energy production. Holling and his research group generally rejected 

nuclear energy, large-scale technical monocultures and centralistic system architectures as 

incompatible with the goal of resilience. Häfele, on the contrary, used the “notion of 

resilience to describe large energy systems rather than single, weakly interacting small 

entities” (Sassin and al., 1977). By doing so, he severed the link between resilience and 
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materiality, turning it into system thinking on a large scale, which might be applied 

independently to nuclear energy, finances, supply chains or urban planning, as is the case 

today. It was this decoupling process of resilience from actual materials and units on which it 

is based that made such appropriation possible. And in many ways, this controversy still 

prevails today.  

1.2 The ubiquitous use of resilience 

Since then, resilience, as an operational strategy of risk management, has flourished, 

progressively asserting itself as “a dominant discourse in discussions of international finance 

and economic policy, corporate risk analysis, the psychology of trauma, development policy, 

urban planning, public health and national security” (Walker & Cooper, 2011). Recent 

studies show how resilience has been deployed in varied ways with “different geographies 

and temporalities, diverse effects and different kinds of political implications” (Simon & 

Randalls, 2016). For some, this expansion derives from its inherent “tendency to metabolize 

all countervailing forces and inoculate itself against critique” (Walker & Cooper, 2011). 

Nevertheless, recently critiques have arisen in several fields. A seminal article by Walker and 

Cooper (2011) has showed that the success of this ecological concept in colonizing multiple 

arenas of governance is due to its intuitive ideological fit with a neoliberal philosophy of 

complex adaptive systems: “Abstract and malleable enough to encompass the worlds of high 

finance, defense and urban infrastructure within a single analytic, the concept of resilience is 

becoming a pervasive idiom of global governance.” Other voices, like that of the historian 

and media theorist O. Halpern (2017), argue that “combined together, resilience and 

technology create a form of preemptive infrastructural governance that naturalizes 

precarity, sacrifice, and violence as a necessary economic value, rather than as a politically 

derived option.” The work of Wakefield and Braun (2014), analyzing resilience as a 

“dispositif” [“construct”] in the sense of Agamben and Foucault, contend that resilience 

generates governing strategies in which “crisis is no longer that which is to be warded off, 

eliminated or overcome, but that which must be absorbed, attenuated and survived.” In a 

way, resilience has become a way to “depoliticize” risk and crisis, as well as a powerful tool 

in maintaining social vulnerability, as the anthropologist Roberto Barrios has successfully 

shown (2016) by raising the relevant question: “Given this substantial list of critiques, should 

we abandon the concept of resilience in disaster research and risk reduction?” 

The ubiquitous use and contradictory appropriations of the notion of resilience demands a 

renewed enquiry that would link back to its early materiality. As with all bio-inspired 

concepts that gradually move away from the sole realm of biology, the risk of simplification 

and application to any situation is evident, as Holling already warned in the 1970s (Holling & 

Goldberg, 1971). In this article, we will use our expertise in material case-studies to highlight 

some essential aspects of the notion. Our aim is to show that resilience can still be a relevant 

concept for renewed design strategies and socio-economic organizations, if it remains 

grounded in bottom-up strategies and retains a deep understanding of its materials´ logic. 
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We reiterate here the need for a case-specific, interdisciplinary approach and for the 

reconstruction of the early definition of resilience with its implicit links to materiality. 

2. Three perspectives on material resilience 

Three different disciplinary approaches will help us shed light on the materiality of resilience. 

The first approach will allow us to deepen understanding of resilience in bio-materials. The 

second example will show the use of resilient materials in the architectural space, thus 

redefining its relationship to the environment. Finally, the third study will demonstrate how 

materials generate specific socio-economical agencies.   

2.1 Resilience in bio-materials 

In engineering disciplines, the concept of resilience is fairly straightforward: resilience is the 

ability to store mechanical energy upon loading and returning to its original state afterwards, 

without energy loss. In the stress-strain plot, which typically describes a material’s 

mechanical behavior, resilience is measured as the area below the linear part of the loading 

curve. The larger this area, the more resilient the material. Mechanical resilience ought not 

to be confused with the concept of toughness, which describes the ability to absorb shocks 

and dissipate the mechanical energy at the cost of damaging the material itself, defined by 

the area below the stress-strain curve up until failure. 

 

Figure 1. Loading curve of a ductile material: resilience (area A) and toughness (area A+B). 
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This definition of resilience sketches the main aspects of how resilient materials behave: 

they respond to external perturbations not simply by resisting them and eventually failing, 

but rather by accommodating them and “continue performing.” Escaping the narrow 

boundaries of this definition rooted in mechanics jargon, biological materials provide a large 

repository of examples that can be used to highlight the link between resilience, in a broader 

sense, and its materiality: in this section, by analyzing some exemplary systems from 

biological materials, we will introduce some important aspects that clarify this link and serve 

as abstract principles for the applied test cases presented in the next sections. 

Seed dispersal units (such as pine cones) are plant structures that store seeds and 

spontaneously deform to release them into the environment. Detached from the parent 

living plant, these structures comprise non-living tissues: therefore, both the sensing and 

mechanical actuation required for seed dispersal must occur autonomously. In the pine 

cone, the scales open or close in response to changes in humidity over the day-night cycle. 

Ice plant seed capsules instead need liquid water to expose the seeds. This is possible thanks 

to specialized tissues (keels) attached to the inner face of the capsule valves composed of a 

lignified, diamond-shaped cellular structure filled with highly hygroscopic and cellulose-rich 

internal layer (CIL).  
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Figure 2. The ice plant seed capsule (left) in the closed dry state (top) and open wet state 
(bottom), with the keel tissue highlighted in green. A close-up view of the keel tissue (right), 
in the dry, collapsed state (top) and wet, expanded state (bottom). Adapted from Harrington, 
2011.  

Upon wetting the CIL swells and increases in volume, whereas the diamond-shaped keel cells 

convert it into a 400% extension, thus unfolding the capsule valves and exposing the seeds, 

which can be washed out of their housing in the case of rainfall. One could describe the ice 

plant seed capsules as resilient, since, as in the engineering definition, they react to an 

environmental stimulus by temporarily changing state and then reverting to the reference 

state once the stimulus is removed. Inspired by keel tissue the authors have explored cell 

shape as a means of controlling mechanical actuation and have formulated design-rules for 

actuating cellular structures with tailored behavior (Guiducci et al., 2014, 2015, 2016).  

Another example closer to the present use of resilience is the plants of the genus Banksia. 

Widespread in Australia, where spontaneous combustion and bushfires occur routinely, 
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these plants have developed a seed capsule that stores the seeds in special follicles for many 

years. The long-term integrity of the follicles is provided by a mechanically stable pericarp 

and waxes with a melting temperature of ~ 50 °C, which are assumed to self-seal cracks, 

(Huss et. al., 2017). In case of a bushfire the innermost pericarp layer softens and internal 

stresses can be released, leading to a small opening of the follicle. The embedding of the 

follicle in the cone, the thickness of the pericarp and a porous separator between the seeds 

protects the seeds from burning and extensive heat (Huss, 2019). Such bushfires alone are 

not enough to expose the seeds though: only after repeated episodes of rainfall the follicle 

opens further and the seeds can be dispersed (Cowling & Lamont, 1985) (thanks to 

hygroscopic movements not dissimilar from those of the pine cones). 

 

Figure 3.  Cones of Banksia attenuata in their closed (left) and open (right) states, respectively 
before and after the burning of a bushfire. Image credits: Michaela Eder. 

Only if this specific sequence of events occurs (a long enough bushfire followed by repeated 

rainfall cycles) can the seeds be dispersed and germination take place. This strategy allows 

seeds to disperse under improved conditions for germination: abundance of water (due to 

rainfall) and sunlight (fewer taller plants providing shade), richer soil (due to nutrients set 

free by fire (Sollins et al., 2007). The example of Banksia plants presents strategies that turn 

catastrophic events and extreme perturbations into an advantage for the organism, which 

has adapted over the course of evolution to the harsh conditions of its native environment. 

The last example presented here is bone. Bone is at the same time a load-bearing material, a 

living tissue and calcium reservoir. It can heal and remodel. Such diverse functions are 

obtained through a specific hierarchical material architecture with different structural motifs 

at different length scales (Reznikov et al., 2014, Winer et al., 1999). Hard mineral particles 
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integrated within a triple collagen helix form the fibrous ultrastructural level, up until mm-

scaled motifs such as osteons or trabeculae that make bone at the same time stiff and 

tough, two properties that usually conflict. One could think that such bone architecture is 

the result of a selection for the best possible material distribution; instead the latter derives 

from evolutionary selected processes (bone healing and remodeling) that make bone a 

resilient material system. 

 

Figure 4. The architecture of trabecular bone in the femur head is aligned to trajectories of 
maximum axial load (left). Immediately after a displaced fracture, bone’s architecture is 
unchanged (center). After healing bone morphology is partially restored and tissue 
distribution is adapted to new loading conditions (right). Adapted from Wolf, 1986. 

This can be proved by looking at the architecture of a healed fracture with mismatching 

bone stumps. In this case the resulting bone architecture doesn’t simply map the healthy 

one onto the external boundary of the new bone; instead it changes, adapting to the 

different loading condition. Since these conditions (the accidental morphology of the 

wrongly healed bone and the consequent unforeseeable loading) could not be pre-

programmed in the genetic code, a different strategy must be operating here. 
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Mechanobiology shows that such bone remodeling derives from the ability of bone cells to 

sense the mechanical load in their local environment and resorb or deposit new bone 

“packets” depending on the actual load level (Fratzl & Weinkamer, 2007). These cells 

populate an intricate network of canaliculi only a few micrometers in diameter but 

extending throughout the bone.  

 

Figure 5. An osteocyte network of an osteon. The osteocytes sit in lacunae and are connected 
through canaliculi. Composite image from confocal laser scanning microscopy data (gray, 
left), binarized image (red, middle) and its edge-node mathematical representation (blue, 
right). 

Moreover, by dissolving little amounts of bone minerals at such a large, distributed, cell-

mineral interface, these cells are responsible for the homeostasis of calcium levels in blood. 

Thus, these cells can continuously adapt the bone architecture and mineral content to 

multiple loading and physiological conditions. Instead of following a fixed “masterplan” in a 

top-down manner, simple local rules allow for a living material that is structurally stable, 

constantly rebuilt from the bottom up, adapted to multiple requirements, and, in brief, truly 

resilient. 
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2.2 Resilience in architecture: designing material-based temperature 

modulation 

The second case study from architecture examines how growing concerns about climate 

change and the effects of anthropogenic heat on the built environment have placed the 

concept of resilience at the heart of discussions about climate control in buildings.  

Our dependence on air conditioning — a centralized, energy-intensive technology — is 

prompting us to rethink not only our normative, technological and energy practices, but also 

the closely related, underlying material and design concepts. A large part of the success of 

air conditioning lies in its ability to create a stable, controlled thermal environment. 

Originally introduced to heat, cool and dehumidify the air in various industries handling 

sensitive materials such as paper or cellulose-based textiles (Elliott, 1994), air-conditioning 

systems soon expanded into living and working spaces to ensure hygiene and perceived 

positive effects on well-being and productivity — as well as new, quantitatively adjustable 

levels of comfort.  

Such interventions in the indoor climate have not only “standardized” the air as a medium 

but have also had a profound influence on architectural materiality. Ultimately, insulating 

and sealing the building from the outside to create a controllable and thermally neutral 

space has become a predominant material strategy for dealing with climatic fluctuations 

(Addington, 2009). Although recent regulatory efforts have been made to establish stronger 

links between indoor and outdoor climates in architecture, insulating practices have 

produced closed systems, which, paradoxically, respond more to the operation of 

mechanical devices and the general idea of thermal comfort than to the actual climatic 

context (Moe, 2014). 

Following Holling's understanding of the differences between resilience and stability 

(Holling, 1973), this case study aims to shift attention from the concepts of climate control 

and quantitative thermal optimum to material-based and climate-dependent temperature 

modulation. Although Holling's writings moved away from the strictly material view of 

resilience to formulate a larger theoretical framework for systems behavior, his focus on 

decentralization and small, local interventions resonates well with design strategies that put 

climatic environments into a direct correlation rather than prescribing a specific 

performance. In addition, Holling notes that, should the material system be profoundly 

affected by external changes, such, as in our case, heat, the constancy and quantitative 

accuracy of the system becomes less important than the persistence of relationships. 

The experimental investigation outlined here positioned between practice-based design and 

engineering explores the resilience on the basic level of the material through the design 

example with novel, bio-based phase-change materials (PCMs). By using materials that 

dynamically exchange energy with the environment; we are able to reinstate architectural 

materiality in the active shaping of thermal environments. The case study shows how such 

material entities, although acting locally, require a closer relationship between buildings and 
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the larger thermodynamic environment to respond to locally available thermal energy and 

accommodate seasonal and daily climate fluctuations. 

 

  
Figure 6. Melting process of PCMs leading to heat absorption and temperature drop in the 
room.  

Architectural elements for local cooling based on PCMs have inherently resilient behavior 

(Fig. 6). Unlike conventional building materials that are designed to withstand environmental 

forces, PCMs respond to surrounding temperature fluctuations by changing phase and 

storing thermal energy. The phase transition is triggered at ambient temperature (in this 

case at 24°C), which enables performance in the human comfort zone. When the 

surrounding temperature rises, the materials melt and absorb the excess heat; when the 

temperature drops, the materials solidify again and release the heat stored. In this way, 

PCMs undergo day-night cycles without degrading (Mehling & Cabeza, 2008) or requiring an 

additional energy source.  

The decisive factor in the design of PCM-based elements is not only to ensure that the 

melting range of the PCMs corresponds to the daily temperature difference, but also to 

define the shape and arrangement of their encapsulations, which promotes heat transfer 

and improves their cooling capacity (Fig. 7). The study shows how the dendritic glass 

encapsulations, digitally designed and crafted by a lamp-working technique, can serve as a 

suitable geometrical concept to increase the contact area and contribute to the heat 

exchange between PCMs and the surroundings. In the experimental testing, this cooling 
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ceiling prototype facilitated temperature decrease and dampened the thermal loads during 

the periods of excessive heat.  

 

Figure 7. Experimental prototype of the cooling ceiling based on PCMs. 

 
The capacity of described material systems to absorb heat shock and adapt to changing 

climatic conditions resembles the resilience of biological materials which themselves are in 

constant energy exchange with their environment. Design interventions suggest a shift from 

practices of climate control towards designing open systems that enable collaboration and 

co-evolution of matter with the wider thermodynamic environment. 

2.3 Resilience in design: local production strategies for social reintegration 

Within the framework of design, we will explore not only the intrinsic properties of matter, 

but the interrelationships and co-evolutions of matter with socio-technical networks, in 

particular waste. What we generally categorize as “waste” does not constitute a uniform 

class of material. Waste is considered as such because, in its context, it does not conform to 

financial, technical, social and symbolic modalities that allow it to be considered as a 

resource (Berque, 2014). In this regard, plastic probably constitutes a major waste issue. 

Produced in larger quantities each year (Garside, 2019), often in single-use or short-lived 

objects, oil-based polymer waste degrades very slowly and endangers fauna and flora in 

many parts of the world. Yet, from a purely technical point of view, thermoplastics should 

not constitute such a disaster. Indeed, they are relatively easy to sort with simple methods 

(flotation, folding, flame), the temperatures for melting them are low (between 120 and 
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250°C), and they allow many useful forms to be obtained (rigid, flexible, films, foams, 

nonwovens, woven fabrics, etc). So why are plastics such a big ecological problem? 

 

Figure 8. Thermoplastic Injection Molding mass-manufacturing production line.  

The reason we examine here concerns the resilience of the technical networks this material 

relies on. Unlike metals, ceramics, textiles and wood, plastics were born and developed 

during the 20th century, driven by the chemical industry and large multinational oil 

companies. All the technical improvements, knowhow, machines and processes for the 

formation and synthesis of plastics evolved on the industrial scale, with high-precision 

machinery and process control down to the molecular level. There is almost no plastic 

craftsmanship, no local scrap specialist, and no knowledge of plastics classes outside 

industry, universities and research labs. Conversely, wood, metal, textiles and ceramics have 

existed for millennia, and the tools and knowledge associated with these materials are 

widely distributed. The large-scale technological system linked to polymers production and 

recycling lies at the heart of the waste issue of plastic, because it inhibits local sorting and 

reuse strategies. How can this status quo be reversed? Rather than proposing a technology 

involving the learning of new skills or a high degree of material stability (like 3D printing), a 

simpler and adaptable solution must be looked for, one that links up with diffused tactics, in 

the sense of Michel De Certeau (1984), already established in various territories and 

traditions. 
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Figure 9. Waste plastic recycling machine by centrifugal extrusion, 2013.  

This was the initial motive behind our project in 2011. A Gaulard, N. Paget, C. Machet and E. 

De Visscher imagined a machine for transforming thermoplastics by hot centrifugation, using 

the principle of the cotton candy machine. This process can transform shredded plastic 

waste into fibers of various sizes and thicknesses, defined by the machine properties and the 

qualities of the plastic. This minor transformation, a simple elongation of the plastic, 

drastically alters its bonding possibilities with other techniques. Indeed, the textile arts such 

as spinning, weaving, felting, sewing, braiding and knitting, are widely distributed 

techniques, carried out by professionals and amateurs alike, in many artisanal and semi-

industrial configurations all over the world. This minor transformation would be able to put 

plastics in the reach of local actors capable of transforming it into useful everyday objects 

and small economic gains. Suddenly, waste can become a lever for new distributed 

economic and socio-technical networks, based on an omnipresent and almost free resource. 

To test this hypothesis, we had the chance to set up a workshop based on this technology in 

the suburbs of Antananarivo, Madagascar. From June 2018 to December 2019, we 

successively surveyed the context, built a machine locally, established a network of 

recyclers, selected young Malagasy people in professional reintegration, trained them on the 

machine and also in entrepreneurship and design, so that in the end they were able to set up 

a company and operate the machine by themselves. To understand the impact of the 

project, it should be recalled that Madagascar is the fifth poorest country in the world. The 

island, very rich in natural resources and renowned for its textile crafts and unique fauna and 

flora, is nevertheless plundered by endemic corruption, exploitation by large foreign 
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companies and drastic ecological degradation. This dramatic situation, although generated 

by several factors, worsened considerably during a major political crisis in 2009. With 

respect to plastics, though none are produced on the island, massive importation generates 

huge landfills, clogs roads, rivers and sewers, and poisons animals. On the other hand, the 

natural resources used by local craftsmen, such as raffia, sisal and natural silk, are of good 

quality and therefore increasingly sold abroad, depriving the craftsmen of their raw material 

and thus of their livelihood. It is within this framework that we established our new local 

recycling workshop. With the help of a local NGO and a Cultural Fund, we have selected ten 

young Malagasy people coming from precarious conditions to be trained in machinery, 

design and business management.  The project is now active and they are using the waste to 

create a new fiber for local crafts.   

 

Figure 10. Team of young Malagasy learning to use the machine, 2018.  

This project was conceived and designed to be decentralized. The machine is small, 

transportable, and easy to use, needs very little maintenance, and can be produced locally in 

a simple mechanical workshop and with a few standard parts. The machine processes 

significant quantities of diverse plastic waste, which does not even need to be homogenized 

or filtered. At most, the head requires cleaning, a quick and easy operation. All these 

properties are exactly the opposite of the usual manufacturing processes for plastic fibers, in 

particular industrial micro-extrusion, which operates on a very large scale, requires a high 

degree of precision, does not tolerate plastic variations or impurities, and is therefore only 
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suitable if associated with constraining and precise sorting and the cleaning and 

homogenization of waste.  

The technologies and materials, their form, properties and functioning generate certain 

socio-technical arrangements and networks. These are political, in the sense that they 

reorganize the networks of actors and the ways in which opportunities and problems are 

perceived collectively. Providing a machine to link and activate local, traditional and 

distributed technical networks furthers new socially resilient ecologies.  

 

Figure 11. Textile products made from fiberized waste and weaving techniques, 2019.  

3. Conclusion 

What lessons can be drawn from these three different material perspectives on resilience? 

And most importantly, how can they improve understanding of the process by which the 

term has gained general acceptance? The biological material systems provide interesting 

aspects which can be linked to the two other case studies First of all, the resilient strategies 

described do not require separation between hardware and software, but are instead 

integrated systems of material and information pathways. Compared with state-of-the-art 

manmade devices, such as, for example, a robotic arm, such systems do not rely on 

predefined scenarios and an extensive energy supply. A further feature concerns the 

contextual adaptation of these solutions. None of the case studies are applicable to global 
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systems or to every context; they work within a range of stimuli generated within a specific 

set of parameters, distributed and redundant. And, most importantly, these material 

strategies are not dependent on precision and control; instead, they respond to a wide range 

of changes and accept impurities, variations and peaks. 

One surprising common element in all these examples is the fact that none attempt to 

restore some predefined original state. In many different ways, the systems react to 

fluctuations and shock but use them to benefit from these situations to ensure a more 

efficient, long-lasting and small-scale adaptation. Comparing this feature with socio-

economical resilience, we could support Barrios’s question that probes the idea of stability 

itself and the inherent problem of resilience in humanitarian sectors: “restoring back to 

what?” (Barrios, 2017) 

The Anthropocene we now live in and the many risks it entails is a call to relink our design 

strategies to materiality. As the virtual world of the Internet is unthinkable without all the 

cables and infrastructures it requires to function, resilience cannot be thought without the 

materials and technologies its logic is based upon. Creating a new large-scale urban planning 

with concrete, steel and glass will never end up fully resilient, as these inert materials are 

made to withstand, rather than to work with, change. We argue for the agency of resilient 

materials and technologies in the development and organization of projects and for 

connecting the resilience of materials with that of social, political and ecological orders. 
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Abstract | The issue of sustainability is linked to lasting processes. However form a fashion 
standpoint the impulse for change affects the life expectancy of products, both from material 
durability linked to programmed obsolescence and from psychological obsolescence.  This 
research explored how material objects could become a desire for new uses by satisfying new 
needs while retaining their original meanings and further enhancing their value.  The purpose 
was to connect the world of material relationships with emotions, analyzing sustainability as a 
broad process of social relationships that generate knowledge and awareness in the 
consumption and use of garments. The methodology was developed from three contexts that 
used participatory observation as well as interviews and questionnaires for data collection and 
analysis. The results provided evidence of greater awareness and reflection on the subject by 
the participants. 

KEYWORDS | FASHION DESIGN, SUSTAINABILITY, EMOTIONAL DURABILITY, SOCIAL 

PRACTICE, CO-DESIGN 
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1. Introduction   
The concept of durability that is part of product design, development and manufacturing 

processes and their life cycle becomes especially relevant in the definition of specific design 

strategies for sustainability (DfX) which are relevant from the area of  eco design.  In this 

way, well-designed products and materials have the potential to extend their duration;  

However, despite the fact that this phenomenon has been accepted and recommended in 

the last twenty years as an aid to the objectives of sustainability and a brake on planned 

obsolescence, triggering durability as a design strategy through the longevity of the 

physically useful product is a reductionist solution that it does not consider. The impulse for 

change as a constant in fashion directly affects the life expectancy of products through what 

is known as psychological obsolescence, which underlines the psychosocial nature of fashion.  

The concept of emotional durability linked to the field of social and sustainable fashion 

design is not an objective to be achieved but rather a result derived from the use of the 

product.  From this perspective, durability can become a desire for a new type of use to 

continue satisfying “changing” needs while retaining its exceptional meaning and further 

enhancing its emotional value. (Fletcher, 2008; Fletcher, 2010; Fletcher and Gross, 2012; 

Nakano, 2009; Chapman, 2009).  

 Although there are several research and fashion trials that deal with the concept of 

emotional durability as part of one of the future paradigms to be taken into account in the 

field of current sustainable fashion, most studies do not provide real practices on how to  

problematize these aspects from work and reflection with people (Lee, 2008) in search of a 

real social commitment, but rather reflect on these aspects and their implications from a 

theoretical approach.  Although some studies are closer to the action of this concept, as is 

the case of Fletcher, in his Local Wisdom project, he does not examine the field of study with 

sufficient academic rigor.  Its purpose is presented as a social practice (performative) and not 

of rigorous research where there seems to be no clear structure or use of specific data 

collection and analysis tools.  

In this sense, despite the importance of aspects of emotional durability as a challenger of 

obsolescence in the field of fashion and given that there is hardly any design research that 

deals with this area rigorously, our research aims to study  the relevance of these aspects 

through an empirical study of a sample collected over time to expose the results of this study 

in an open event where the results of several years were shown, new data was collected and 

a new reflection was reinforced  in the relation of pledge-human commitment.  

 Our goal was to increase the resilience of consumer-product relationships by reflecting on 

the empathy and attachment of objects by providing a more expansive and holistic scenario 

of the emotional longevity of garments. Our hypothesis was to demonstrate that from social 

practices it is possible to re-educate consumers by exploring through the reflection and 

dialogue with the product the long-term possibilities of this.  
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2. Theoretical framework  

2.1 Sustainability and slow fashion   

Fast fashion dominated by just-in-time production and rapid distribution and marketing 

times have accelerated the growth of consumption driven by programmed obsolescence and 

changing fashion trends.  This fashionable system of using and throwing has caused a 

destructive need in the consumer where he often buys more than he needs.  Consequently, 

this has led to the accumulation of waste, which in recent years has significantly increased 

solid waste of textiles and clothing in landfills, from 7% to 30% in five years (Pookulangara 

and Shephard, 2013)  .  

 More specifically, recent reports by Asirtex inform us that in Spain, the world leader in fast 

fahion fashion companies, the average consumption during the period (2017_2018) per 

person was 34 items per year, which is an average of  between 10 and 14 kilos of discarded 

clothes per year, of which only between 1.5 and 2.5 kilos are recovered in recycling 

containers, leaving a good part of this consumption without recycling and therefore in solid 

waste condition.  

To counteract these effects, the slow fashion movement has emerged strongly opposing, on 

the one hand, the devastating effects caused by the insatiable demand for fast fashion and, 

on the other, challenging the current mass production system.  Slow fashion seeks to 

improve the quality and transparency of production and consumption processes by 

addressing issues related to cultural diversity, identity, symbolic expression and the design of 

durable products (Nakano, 2009; Fletcher, 2008; Fletcher, 2010; Fletcher and Gross, 2012; 

Howard, 2004).  

 Slow fashion can put a brake on the fast fashion industry by rethinking its design, 

production, distribution and marketing model, impacting the entire product life cycle in a 

circular, responsible and conscientious way.    

Empathy, attachment and narrative generated from human behaviors and relationships with 

the product are essential to build a sustainable long-term commitment to the product.  Such 

aspects are unfortunately not priority elements in the general study of sustainable design for 

durability, since they are difficult to work and their conception is neither easy nor effective in 

the short term.  It is more attractive to work the durability of a product in a sustainable key 

from the technical and functional approaches, which are of greater productive and 

commercial interest due to the reduction of costs, convenience and attractiveness that they 

produce quickly and directly.  However, these environmental solutions do not provide real 

long-term solutions, since as Chapman says “the machine of inefficient consumption 

continues to emerge in a wasteful way, but now it does so with recycled materials instead of 

virgin materials”(Chapman, 2009, p.29 ). That is why "The commercial and ecological 

unrealities of this model must be questioned."  Following Chapman's speech "The 

sustainability crisis is a problem of behavior, and not simply of technology, production and 

volume." (Chapman, 2009, p. 33)  
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 Sustainable design methodologies should deal more with fundamental issues, such as the 

meaning and place of products in our lives.  New and sustainable products must seek to 

instill a new meaning and value in a critical area of human effort that, in many ways, has 

become directionless and superficial.  Consequently, the design for sustainability should 

emerge within a cultural framework rich in criticism, positioning it as a central pioneer of a 

committed social, economic and environmental change, rather than dealing with providing 

answers to only technical solutions (Chapman, 2009; Fletcher, 2010)  

2.2 Emotional durability vs material durability  

According Payne “Once fashion trends advance, the aesthetic value of a garment decreases.  

It becomes wasteful.” (Payne, 2012, p.205).  Clothes are not disposed of because they are 

worn, but because they are outdated.  

 According to Binotto and Payne “Fashion in the modern era is based on the logic of 

perpetual stylistic change and operates within what Entwistle (2009) calls an aesthetic 

market that fetishes the new” (Binotto and Payne, 2016, p. 8) and consequently condemns 

the “old” or old-fashioned in  the interior of a waste consumption framework.  

 To alleviate its effects, the concept of emotional durability is opposed to the culture of use 

and throwing and the psychological obsolescence caused by consumer trends in the fast 

fashion industry.  Material durability challenges the limits of the material culture of waste, 

achieving results that go beyond the rational considerations of whether or not an object is in 

good condition.  The concept of emotional durability has emotional and empathic 

implications with the product from the relationship and emotional connection with it, 

extending the desire for its use from its original meanings, which enhances its value and 

causes a new need for use and consumption through time.  

Norman (2004) argues that a "favorite object" can become a symbol installed from a positive 

frame of reference consisting of pleasant memories and experiences extensible to one's 

identity.  

 In the same perspective, Fletcher (2012) warns us that in order to challenge obsolescence 

and promote the emotional durability and longevity of products, it is essential to focus our 

attention on the competences of clothing and on the “art of use” and not so much on the  

Product as matter.  In his Local Wisdom project, he analyzes the care, repair and satisfactory 

use of clothing from the perspective of the “art of use”.  

Other researchers, more recently, focus their attention on the poetic competences of waste 

by enhancing their plastic beauty to strengthen their social bonds and emotion attachments 

from the notion of charm as a driver of new relationships and experiences susceptible to 

affectivity that promote reflections and ethical responses and  social commitment  (Benett, 

2001; Binotto and Payne, 2017; Žižek, 2009)  

On the other hand, based on Chapman's considerations (2009) that “possessions are symbols 

of who we are, what we have been and what we are trying to convert ” (Chapman, 2009, p. 

34)  and since these allow the incorporation of new meanings to the original meanings, it is 
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easy to understand that the products that have the most functionality provide important 

signs and indicators in human relationships.  

 Thus the design paradigm for durability must be understood and interpreted beyond the 

longevity of a useful product, technically speaking.  

  "One of the new and more difficult paradigms of sustainability is precisely to increase the 

resilience of consumer-product relations, which proposes a more expansive and holistic 

approach to the design of durability and the experience lived through it" (Chapman 2009, p. 

35)  

3. Methodology  
The research methodology has been mainly qualitative.  The techniques used have been 

based on data collection through participatory action techniques, observations and thoughts 

aloud.  For its development semi-structured interviews, questionnaires and audiovisual 

records have been used.  

 The methodological processes of observation, action and interaction in praxis have been 

carried out by creating scenarios and social practices that have involved different users (e.g., 

researchers, designers, street people, educators, etc.).  

 The general line of work has continued the practical procedure developed in our previous 

investigations. These processes have been worked on in different scenarios: practical/ 

observational, artistic or communicative /reflexive.  

 The research has been implemented in a phase called Connections that has been structured 

in three stages or degrees of involvement an Exhibition, Meeting and Barter of clothing.  

Each stage had a relevant development and impact for the scope of this research.  

 From a broader approach, Connections 4 had the main objective of connecting the world of 

material relationships (clothing) with social relationships and emotions derived from past 

experiences.  The objective was to enhance the competences of clothing, focusing attention 

on the art of their satisfactory use, either through the accumulation of memories and 

experiences, or from the capacity of reuse.  Specifically, the concept of sustainability in 

fashion was analyzed as a broad process to generate knowledge and awareness in the 

consumption and use of garments.  The intention was to challenge the system of fast fashion 

and industrial interests, to curb the psychological obsolescence of the mass consumer, 

driving through the different stages (exposure, encounter and barter) the emotional 

durability and longevity of the products.  

The work approach was structured in 3 stages of development:  

1.  Stage Connections 4: Exhibition  

 This first stage shows;  the results of the project materialized and visualized through the 

exhibition.  
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Figure 1: Poster designed by the group of research for dissemination and invitation to 

exhibition/encounter and barter.  

Objectives of the exhibition  

The main objective of the exhibition was to show the results of the 10 best testimonials 

(clothing stories) from a sample of more than 50 videos and photographs collected during 

the three previous editions.  The images, texts and videos exposed tell real fashion stories 

based on their own experiences, based on the art of the satisfactory use of the garments, 

and /or the feelings and emotions linked to them.  

 A second objective addressed the issue of creating a history of fashion itself that extends 

beyond historiographic practices, dating and classification, to narrate fashion through real 

experiences and anecdotal stories.  

General Panorama   

In the study on the design of the exhibition, the materialization of the concept and the social 

impact and potential awareness that the present exhibition may have had in the art space 

“La Colectiva” in the local society of Xàtiva and its surroundings, has been kept in mind;  on 

the one hand, the strong communicative impact of the selected proposals (photographs and 

history of clothing, with a strong emotional charge);  and on the other, the design of the 

exhibition space: the organization of the exhibited pieces (size, number, type, impact etc.) 

the impact of the intangible elements (music etc.), the impact of the tangible elements of 

accompaniment and ambience scenographic, the design of the infrastructure useful for the 

proper functioning of electronic and / or visual devices, the place and location of artistic 

pieces and other useful objects arranged within the communicative and narrative space, and 

the visitor's journey through the  exhibition space and for the rest of the event.  
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Procedure  

The exhibition that was being prepared during the month of July and September of the year  

2018 was inaugurated on October 5 of the 2018/2019 course in the artistic space of the 

“Colectiva” located in Xàtiva.  The exhibition kept its doors open to the public until 

November 5.    

  

Figure 4: Pictures from the exposition  

  

  

Figure 2:The exposition’s inauguration    
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Figure 3: Pictures from the exposition  

Instrumentalization, materials and infrastructure used   

The exhibition shows a selection of the best photographs taken during the meeting of 

connections 2 and 3 of the previous years and a selection of the best narratives both in audio 

and video format with audiovisual support (Ipad and television).  

 Each one of the exposed images was linked to a significant phrase that identified and 

represented it, in addition to a QR code where the visitor could access with his mobile phone 

to visualize the history of the garment told by the person represented in the photograph.  

  
Figure 5: The exposition’s inauguration  

The total number of images and stories told were 10 of which 7 were presented in color and 

in A2 size on a 1 cm thick cardboard holder and 3 were presented in black and white in 

100x70 size on a 1 cm cardboard support . The phrases linked to the images were made on 
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vinyl and were attached to the wall next to the photograph and to a QR code also printed on 

A5 size vinyl on a 1 cm thick cardboard holder.   

  

  
Figure 6: Exposition room   

  

 

Figure 7: Picture’s details with their artefacts (Ipads) that tell their emotional stories.  

  
As for the audiovisual stories due to budget limitations and exhibition space, it was decided 

to exhibit only 3. They were mounted on a loopy audiovisual support on digital tablets that 

were inside a wooden box hanging on the wall next to each image.  
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In addition, at the entrance of the exhibition space a television was installed with a video 

that introduced the exhibition with a brief explanation and showed all the testimonies 

(fashion stories) collected in the exhibition.  

  

  
Figure 8: Pictures of all participants   

The exhibition space was divided into three: on the one hand there was the exhibition with 

everything explained, on the other there was the space where the bartering of clothes was 

carried out, which will be explained in the following section, a third space was destined to  

the recordings of the stories of the garments and the photographs of the users with them, 

finally, a third space was enabled where an audiovisual of last year’s parade was projected 

and whose concept was related to the base concept of the event and the present 

investigation.  In this same projection space a snack and information about the project were 

placed (See the image 9).  
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Figure 9: The exposition’s meeting point   

 

Figure 10: Exposition flyers   

2. Stage Connections 4: Encounters   

Objectives of the encounter  

The main objective of the meeting was to continue collecting stories of clothing or 

accessories that maintained an emotional bond with its users.  

 A second objective was to make the task of using and throwing away difficult by activating 

the self-reflection and self-awareness of the users participating in the meeting through the 

dialogue with the garments.  

General Panorama  

In the general study of the concept of emotional durability, compared to the material 

durability of the garments that is derived from different theories and studies, this meeting 

aimed to generate the self-awareness that the objects we buy (clothes) can transcend their 

aspects or  material characteristics to the immateriality and intangibility, which makes them 

unique garments of difficult detachment and makes their removal impossible ennobling 

them and keeping them as unique and special.  Consequently, reflection and awareness 

about the fact that a poetic look at everyday objects (clothes) can lead us to keep them 

  

                  

    

 
                  

    

 

3784   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE



D. Pardo-Cuenca, P. Baldan.  

 

paying attention to care, pampering, patchwork, etc., would facilitate the brake on the mass 

consumption of using and  throwing away and challenge the rules of programmed and 

psychological obsolescence produced by consumer trends.  In short, to raise awareness that 

the simple objects that we buy can become, through dialogue with them, special objects, 

worthy of keeping and repairing, avoid compulsive consumption and enhance reflective and 

responsible buying.   

Procedure  

The meeting was held on October 5, 2018 and its duration was only a few hours.   

For the planning of the meeting there was a team of audiovisual and photography 

professionals, in addition to the support and collaboration of students of the EASD Alcoi 

school, of the sustainable fashion subject, who were instructed and prepared for the 

process.  

 The complete team of professionals and participating students were coordinated by the 

researchers / professors of this paper, who were in charge;  on the one hand, to choose the 

place, prepare and design the stage of the staging and design the questionnaire / interview 

directed;  on the other, they prepared all the necessary material, made the appropriate HR 

contacts and organized and coordinated the meeting during its duration.   

Instrumentalization, materials and infrastructure used  

The instrument designed to gather information at the meeting was a semi-structured 

interview combined with an ad hoc questionnaire.  

 The questionnaire only collected demographic and anagraphic data such as age, name, place 

of residence, profession and marital status, while the semi-structured interview served to 

explore the subject under study by raising open-ended questions that allowed the 

participant to reflect on the  topic and express himself freely.   

The interview was designed based on a focus group of students and fashion teachers.  

A pilot questionnaire was previously conducted and tested with a small sample of 

participants in the EASD of Alcoi.  After the various tests and subsequent corrections, not 

only the interview items were adjusted but also the technical aspects of how to approach 

and raise this.  

The materials used during the recording of the interviews were some purchased by the team 

of researchers, others borrowed and most of them from the team of researchers and the 

team of professionals hired to carry out the recordings.  

  

3785   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE



The poetics of waste in contexts of satisfactory use and social action 
 
 

  

Figure 11: Data recollection from the interviews to participants  

 
  

The resource inventory was as follows:  

 Two cameras, two video cards, a laptop, several spotlights and flashes, paper material for 

the backgrounds and two microphones.  

  

  

Data Analysis  

Table 1. Main questions  

Table Rows [STYLE: _DCs Table]  

¿What is you name, age, place of birth?  

¿What is your profession?  

¿What garment have you brought and what do you want tell us about it ?  

¿What emotional bond ties you to it?  

¿Where do you store this garment?  

¿Do you use it often?  

¿What do you think will happen to it ?  

¿What would you change this garment for?  
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The qualitative analysis of the data was carried out by means of audio-video transcription 

and photographs of the subjects endorsing the garment.  

   

   
Figure 12: Photographies of the participants  

3. Stage Connections 4: Exchange    

The barter was held on the same day October 5 and its duration lasted for the entire 

duration of the exhibition.  Objectives  

The main objective was to make participants aware of the possibilities offered by the 

exchange of clothes as a brake on programmed obsolescence, which leads us to the practice 

of continuous wear and tear.   

The second objective of the barter was to serve as a claim for the citizens of Xàtiva to 

approach the event, since given the complexity of the project and the general ignorance of 

the topic addressed, in the Xativa social group, we needed an element that was attractive.  In 

this case, the possibility of offering an exchange of clothes at zero cost might seem an 

interesting practice that additionally attracts people to the meeting and the exhibition to 

involve them in the whole process.  

General Panorama  

On the basis of an increasing number of studies on sustainable fashion management, textile 

waste management and fashion activism, this barter was designed which was attended by 

the Texlimca waste company and the ASIRTEX association, who provided us with all the 

clothes displayed in the pop up store, previously selected by the barter.   
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Figure 13: A participant tells the story of his garment  

  

  
Figure 14: The participant choose the garments for the exchange   

Procedure  

The barter took place on the same day October 5 and its duration lasted the duration of the 

exhibition.   

Instrumentalization, materials and infrastructure used  

The barter was located at the back of the room, in a space designed to keep in tune with the 

concept of reuse and exchange.  One of the walls of the room was organized with boxes of 

old pallets hung as shelves.  In them all the cataloged clothes were placed according to the 

value previously granted by the researchers.   
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Figure 15: Photographies of the organization of the garments during the exchange. Table 

2. Table of catalogation of the garment  

Scale  of evaluation from 1 to 5   1   2       3  4   5   

  

1  Current fashion esthetic       

2  Good conservation and cleaning of 

the fabric  
   

3  Sofisticated garment       

4  Outer wear in good conservation      

5  Good overall state of the garment       

6  Vintage esthetic      

1€  3€  6€  8€  10€  15€  20€  

  
The organizers of the barter were the same researchers, both were responsible first of all to 

design the space, organize it, make an inventory of all the garments lent by the company, 

assess each of the garments based on criteria (See table 2 ), receive the people / costumers, 

meet their needs and place the exchanged garments in containers that were specifically 

designed to insert the exchanged garments.    

On the other hand, the principal investigator was the one who took care of selecting the 

material, before the barter celebration, at the Texlimca company premises.  The criteria 

followed for the selection were described in table 2.  
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Figure 16: participants during the exchange  

4. Results   
Although the selected sample was random and could not be controlled with great rigor from 

the generality of the stages performed, it could be controlled more comprehensively through 

encounter and barter.  As for the Meeting, the number of participants was 15 subjects, and 

although more participation was expected, the sample was good and showed qualitative 

data of great validity and reliability for our study; however, Barter participation was much 

higher reaching the figure of 50 participants.   

The first stage of the project, the exhibition of connections, produced results that were 

shown in an exhibition aimed at the society of Xàtiva, which took place in the art space of 

the Xàtiva Collective.  Although the results in this case are not palpable the repercussions 

that the visual and narrative impact of the exhibition were fundamental elements to give 

clarity and knowledge on the subject to the potential visitors participating in the other stages 

of the project (encounter and barter).   

The second stages of the project the connection meeting, In the light of the analysis of the 

analyzed audio video recordings, three large blocks of qualitative data of validity and 

reliability were thrown in our exploration.   

The strong empathy of the participants towards the chosen garments, in a very 

personal dialogue relationship, since they all gave effective and clear answers to the 

questions posed.  All the participants had a relevant story to tell about their 

garment, they maintained an emotional bond with it, they kept it in a special place 

or with special attention, they used it on special occasions because they considered 

it special, and they would not change it for anything, leaving it mostly as an 

inheritance to someone special.   

The narrative, powerful and discursive capacity, thrown from the interviews analyzed, 

it was possible to create a fashion story from testimonies about stories of 

experiences and emotions lived with the clothes, since all the participants had 

something important to tell about their favorite or special clothes.  
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The strong attachment relationship that the users maintained with their garments 

evidenced the importance of the longevity (emotional durability) of the garment 

since the assumption of a new use and a new meaning.   

In the third and last stage of the research, from the analysis of data made from the inventory 

made before and after bartering on a bank of 60 garments supplied by the company 

Texlimca, it was estimated that 80% of the garments were exchanged for others supplied by 

the participants who attended the event.   

5. Discussion and Conclusions  
This research has had special relevance in the strong involvement that the participating 

society has had in the exhibition, in the barter and in the meeting, a fact that has had a 

positive impact on the achievement of the objectives set and the consequent ad hoc 

validation of the hypothesis raised in this studio. From the extension of the theoretical 

notion of the concept of emotional longevity of garments, theorized by different scholars of 

the field (e.g., Fletcher, 2012; Chapman, 2009; Norman, 2004; etc.) to the scope of 

participatory social reality, explored by other relevant researchers, (e.g., Lee, 2008; etc.)very 

satisfactory and relevant knowledge has been generated about the theoretical-practical field 

on which to continue advancing and improving towards a idea of a more responsible, 

committed and participatory fashion consumption. The different scenarios worked on in this 

research have served as the basis for exploring the field of emotional durability of fashion 

products, their longevity, their skills, their poetics, their strengths and how to extrapolate all 

these concepts to commercial realities that challenge massive consumption in favor of a 

more holistic and committed consumption based on the shame of buying. In the first part of 

this research, the concept of emotional durability was explored from the emotional 

connection that a product (article of clothing) can have in our lives from the relationships we 

maintain with them, their meanings and the place they occupy in our lives. This exploration 

was carried out through an exhibition where a selection of photographs of people wearing a 

symbol garment was shown, accompanied by an audio video testimony and QR code, which 

narrated the affective richness of the garment-user relationship, demonstrating its powerful 

emotional longevity and their inability to get rid of it. An overview of the results achieved in 

this exhibition made visitors aware of the strengthening of relationships with the objects 

that we acquire and the creation of their own unique fashion stories. These results allowed 

not only to strengthen the vision of a more committed consumption but also to contribute to 

the literature proposed in the investigation of the emotional durability of objects (e.g., 

Chapman, 2009; Fletcher, 2012; Binotto and Payne, 2017; Benett, 2011; Žižek, 2009). In the 

second part of this research, perhaps one of the most relevant to the fulfillment of the 

hypothesis of our study demonstrated, once again and through the compilation of new ad 

hoc testimonies, the existence and potential of the emotional components that can emerge 

of the garment-user relationship. This confirmed that the affective bond and falling in love 

with the object, beyond its material skills and/or use, is possible, which turns the garment 

into almost a relic, and builds with it its own and unique history of the fashion that 

transcends the historiographic boundaries of clinical and impersonal dating and classification 

traditionally used to tell the story of fashion.  
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In general, these findings contribute, on the one hand and directly to Norman's (2004) 

theories about how a “favorite object” can become a symbol installed in a positive frame of 

reference made up of memories and pleasant experiences that can be extended to one's 

own identity; and on the other, to the more specific arguments of Chapman (2009) on how a 

possession can become a symbol of ourselves, being able to incorporate new meanings 

added to the already original ones that exceed its material usage skills. In the third part of 

this research, which was carried out through a clothing exchange, we were able to confirm 

how the material and usability competencies of a product also take on special relevance 

when they are exposed in an attractive way and within a culturally rich frame, as was the 

case in this research. In this sense, although the initial approach to barter was to serve as a  

claim for the rest of the activities, we were able to demonstrate by the interest and the 

amount of garments exchanged that the waste loses its condition of waste when it is 

exposed in an attractive way, emphasizing, if possible , its flaws (i.e., stains, worn, broken 

etc.) in order to enhance the plastic beauty of these. This enhances its capacity for 

transformation even more: from waste to “bargain” garment, unique or vintage fashion. In 

addition, these results reinforce the considerations of (Benett, 2011; Binotto and Payne,; 

Žižek, 2009) offering a real and commercial vision of their theoretical arguments by 

reaffirming that the poetic competences of the residue from the notion of charm that can be 

derived from the The same, they can strengthen the relationship with the user by promoting 

new relationships and experiences with him, promoting reflections and ethical responses of 

social commitment and responsible consumption.  

In general terms, the theoretical and practical implications of this research have led to joint 

reflection by researchers and participants, raising new questions of scope on how to 

strengthen future relationships with the products we buy, sell and / or design, promoting 

and valuing skills more affective and poetic competences of garments turned into residue 

from their methodological implications of design and development to the commercial 

realities of pre and post sale. If we can establish empathic relationships with the objects 

(garments) we buy, before even acquiring them, we can build a commitment to emotional 

durability with them. Inviting users to participate in the design processes (pre-design) or 

perhaps in the (post-design) to mend, custumize and/or remanufacture the garments 

already acquired or in use, will not only increase their skills but also all the emotional 

relationships that are built through those active experiences with the garments.  

Our challenge for the future is to promote the shame of buying to buy by strengthening and 

extending the material, poetic and emotional longevity of the products we buy or those that 

we no longer want by committing ourselves to waste. Our challenge is to enhance 

relationships of empathy with products and make our own fashion history based on the 

experiences lived with the garments we acquire, this form of consumption being the key to 

building a sustainable commitment with the planet with future generations.   

This research has allowed us, through a random sample, to get a good reading of the field of 

work at a general level. Therefore, it is expected that the reiteration of this study from the 

increase in the size of the sample and its extension to other populations will allow us to 

collect more data and thereby expand our expectations.  
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In conclusion, with all that has been discussed and starting from the main objective, it was 

shown that from social practices it is possible to re-educate consumers by exploring through 

reflection and dialogue with the product its long-lasting possibilities in favor of greater 

consideration and extension of the potentially durable aspects that can influence the design 

for the sustainability of the products.  
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Abstract | Theory of Change emerged in the past decades as an approach to better plan, drive 
and evaluate community initiatives and philanthropic projects, and has since been used more 
widely to support a variety of innovation processes. Within design practice and design 
research, however, Theory of Change remains underused and underexplored. This paper 
intends to focus on two applications of Theory of Change, mostly in light of its potential to 
visually model and communicate the underlying logic in service design projects. Particularly, 
the paper will examine how these two different visual representations of Theory of Change 
had contrasting purposes and, therefore, experimented with varied ways of displaying the key 
assumptions, activities, outputs and outcomes of the two projects by, for example, operating 
on visual elements such as scale, texture, colour, transparency, layers, patterns, grids and 
modularity. 
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1. Introduction  

Especially when dealing with social innovation processes, service design requires a strong 

degree of collective sense-making and strategizing for the vision of the designers to be 

realised (Simeone, 2019; Simeone, 2020; Morelli et al., 2020). Theory of Change emerged in 

the 1990s as an approach to better plan, drive and evaluate community initiatives and 

philanthropic projects (Stein & Valters, 2012) and has since been used more widely to 

support a variety of social innovation processes (Brest, 2010). Theory of Change is a holistic 

tool to understand processes, where one identifies the current situation (in terms of needs 

and opportunities), the intended future result (expected or hoped for outcomes), and what 

needs to happen to move from one situation to the other to reach one’s goals (Rogers, 

2014). In other words, a Theory of Change is concerned with how and why an initiative 

works (Weiss, 1995). 

What distinguishes Theory of Change from other tools is (a) its joint focus on collaborative 

design and on the surfacing underlying organisational assumptions and (b) its use of figures 

(often labelled ‘Theory of Change maps’) as a means of socialising the vision behind the 

intervention. Given these attributes, design research has shown some interest for Theory of 

Change, mostly in relation to how it can support design projects in complex contexts of 

intervention (Alter, Whitham, Dawes, & Cooper, 2019), including social innovation 

(Tonkinwise, 2015). However, to date, the construct of the Theory of Change remains 

understudied in design research and under-applied in design practice (Jones, 2015). This 

paper intends to offer a contribution in this direction by examining two applications of 

Theory of Change: (1) a UK Government funded project to scope the possibility for the 

nationwide roll-out of smart meters and (2) a European Commission funded project oriented 

toward offering a supporting service for all those city actors interested in using design to 

develop urban and social innovation projects. These two projects produced very different 

maps – i.e. visual representations - of Theory of Change. The specific focus of the paper will 

be to study how these two representations helped articulate the underlying logic of the two 

projects. These visual representations had contrasting purposes and, therefore, 

experimented with varied ways of displaying the key assumptions, activities, outputs and 

outcomes of the two projects by, for example, operating on visual elements such as scale, 

texture, colour, transparency, layers, patterns, grids and modularity. As suggested by some 

experts in the use of Theory of Change (Davies, 2018), there is a great need to more closely 

examine how a deliberate use of varied visual elements can improve the expressive 

capacities of the tool.  

The contribution offered by the paper is, therefore, twofold. First, the paper intends to study 

how Theory of Change can help identify the underlying logic behind service design projects. 

Second, the paper aims at more closely exploring how different visual representations of 

Theory of Change can provide a greater level of granularity in modelling and communicating 

such logic. In a broader perspective and in relation to theoretical and practical implications, 
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the paper will also examine how Theory of Change can support the work of design 

researchers, educators and practitioners. 

2. Theoretical and methodological framework 

2.1 Theory of Change in design research 

In the past decades, design has greatly expanded its scope (Manzini, 2015). Its potential to 

address, frame and reframe complex and wicked problems has been widely recognized 

across fields as varied as design research (Buchanan, 1992), business studies (Martin, 2009) 

and innovation management (Dorst, 2015). Theory of Change can support design projects 

that deal with contexts of interventions that are more and more volatile, uncertain, complex 

and ambiguous (Jones, 2015; Bennet and Lemoine, 2014). Particularly, researchers have 

noted how the granular representations provided by Theory of Change can help understand 

the functioning of sociotechnical systems (Norman and Stappers, 2015; Jones, 2015). Indeed, 

Theory of Change can work especially well when design is considered as an activity that is 

not limited to the manipulation of materials but is extended to a conversation with a social 

context (Simeone et al., 2019). This implies a critical evaluation of the state of things and a 

creative process to imagine how to change them through an activity of problem-solving and 

(collaborative) sense-making (Manzini, 2019). 

Within design research, Theory of Change has been used to look into various aspects, from 

user engagement processes (Alter et al., 2019), all the way up to theory of agency (Mom, 

2007) and design practice (Wahlin and Kahn, 2015). However, some design scholars noted 

that Theory of Change remains underused in design (Tonkinwise, 2015). One particular area 

in which design scholarship could usefully contribute to the wider development of Theory of 

Change is the design of the products of the process: Theory of Change maps. Whilst scholars 

such as Davies (2018) have explored drawbacks in how Theory of Change maps represent 

programmes visually, an alternative visual vocabulary using design principles remains lacking 

in literature on Theory of Change. 

2.2 Theory of Change as a way to map and communicate in service design 

projects 

Theory of Change mapping involves identifying anticipated causal pathways through which 

an intervention leads to a set of outcomes, and the articulation of the assumptions (or 

underlying theories) of how the hoped-for change will come about (Darby, Liddel, Hills and 

Drabble, 2015). In other words, a Theory of Change explains how an intervention (a project, 

a programme, a policy, a strategy) is understood to contribute to a chain of results that 

produce the intended or actual impacts (Ling, 2012). Theory of Change ensures that co-

production is central by bringing together key stakeholders and lets them collaborate 

through continuous conversations, eventually facilitated within workshops (Alter et al., 
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2019). Theory of Change, therefore, allows who is managing, designing or facilitating the 

intervention to capture a wide range of voices, to observe dynamics and, in general, to 

operate successfully in those situations in which there is a degree of uncertainty and 

confusion on how to proceed and over the final outcome to be reached (Jackson, 2013). As 

such, the fine-grained mapping of all the key components of a project provided by the 

Theory of Change can be a powerful tool to identify the underlying logic and assumptions in 

complex interventions (Davies, 2018). Service design - with its focus on the functioning of 

complex ecosystems and on journeys dynamically co-created by various stakeholders 

(Meroni & Sangiorgi, 2011; Stickdorn et al., 2018) - provides an ideal ground for Theory of 

Change to be applied.  

Theory of Change is not a purely intellectual exercise: Theories of Change maps “can only be 

useful if they are designed to serve a clear purpose, and once designed, the organization 

adheres to that purpose” (Hunter, 2006, p. 194). The main purpose of a Theory of Change is 

to make sense of the initiative that is being designed within a specific organisational setting 

and in contexts in which multiple stakeholders interact (Anderson, 2004; Weiss, 1995). In 

these situations, the underlying logic of an intervention is not always clearly articulated but 

at times, it emerges from the interaction of diverse stakeholders and their dynamics of 

sense-making, which might be pulling the project toward different directions (Mirabeau & 

Maguire, 2014). When applied to these contexts, Theory of Change can also be helpful to 

share and clearly communicate the underlying logic of an intervention to these varied 

stakeholders; Theory of Change can act as a form of storytelling, as “an art of weaving, of 

constructing, the product of intimate knowledge” (Gabriel, 2000, p. 1). Making sense of an 

initiative is a social phenomenon, so that much of the work to build a Theory of Change is 

crafting together a narrative from disparate perspectives. In order for this sense-making to 

achieve its purpose, the main result (the ‘Theory of Change map’) needs to be effective in 

communicating a coherent narrative (Davies, 2018). 

Much of the success in the application of the Theory of Change depends on the very design 

of the Theory of Change map. To date, little has been written academically or otherwise on 

the design features of Theory of Change maps and the lexicon is largely underdeveloped. 

Boxes are filled with text descriptions of ‘events’, and arrows connect them, representing 

expected causal connections between these events (Davies, 2018). Maps are most often 

arranged from left to right under the categories ‘context’, ‘activities’, ‘outputs’, ‘outcomes’ 

and ‘impacts’. The use of design elements is minimal. This leads to maps that are unable to 

effectively display the underlying logic in a clear narrative, even when these are understood 

by the consultant drawing the maps. 

This paper intends to address this gap by examining how the visual dimension of Theory of 

Change can offer a particularly fruitful avenue to identify and communicate the underlying 

logic of complex interventions, including those large-scale service design projects that see 

interplay of varied stakeholders.  
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2.3 A case study approach 

This study adopts a case study approach (Eisenhardt, 1989; Eisenhardt & Graebner, 2007), 

which has proven to be particularly fruitful while analysing a variety of phenomena within 

real-life contexts (Berg, 1968; Breslin & Buchanan, 2008), and scholars examined the 

relevance and the limitations of this approach (Dasgupta, 2015). Particularly, this paper 

follows a research approach that selects two cases - Smart Metering Early Learning Project 

and Designscapes - since they offered contrasting situations and approaches (Yin, 2009).  

The authors of the paper directly participated in the design and implementation of these 

two projects, quite significantly relying upon the application of Theory of Change. This 

internal positioning gave the authors the opportunity to collect data and insights, mostly 

through direct and participant observation based on ethnographically-inspired methods 

(Czarniawska, 2012) but also carrying out surveys and interviews (about 250 participants, 

including other team members and representatives of partnering organizations). Within the 

context of this paper, this material has been selectively examined to distil insights on how 

Theory of Change was visualized and used to identify key logic pathways behind the two 

projects. The visual analysis of the two different applications of Theory of Change has been 

conducted using dimensions (e.g., scale, texture, colour, hierarchy, layers, patterns, spatial 

distribution) highlighted in visual design literature (Lupton and Cole Philips, 2008).  

3. Representing Theory of Change 

3.1 Case 1: Smart Metering Early Learning Project 

The context 

The roll-out of smart electricity and gas meters to households and small businesses in Great 

Britain by the Department for Energy and Climate Change (DECC) began in 2011 with the 

Foundation Stage. During the Foundation Stage, the Government and delivery partners 

aimed to learn from early activity about how consumer engagement can best be achieved, 

and feed lessons into planning for the next stage. This project summarised and analysed 

evidence from a range of sources, including three new DECC research projects, into how GB 

householders engage with smart metering, carried out with cooperation from energy 

suppliers; GB and international evidence on smart metering and energy feedback; and some 

evidence from non-energy domains such as public health, where applicable to 

understanding behaviour change processes (Darby et al., 2015). This project used Theory of 

Change as a way of structuring and undertaking the analysis. Theory-based evaluation 

systematically develops and tests theories related to links between policy delivery and 

outcomes, and is particularly useful for evaluating complex interventions involving many 

actors.  

The visuals 
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The Theory of Change maps were created following analysis into evaluations of similar 

services, theories of behaviour change, interviews with key stakeholders and two Theory of 

Change workshops. Figure 1 below is an example of horizontal layout for a future service 

design related to smart meters. In this project, as a prospective programme, the most 

important aspect for the stakeholders to understand was the causal logic and the 

connections between different activities. In addition, the planned roll-out of the programme 

was highly complex, with many interdependencies between partner organisations, some of 

whom appeared unlikely to be fully motivated to join the programme. Given this, the map 

focused on the implementation and planning by exploring different scenarios and 

assumptions relating to varying engagement from the key stakeholders. The map below is a 

scenario requested by the client where smart meters would be rolled out alongside 

household level electricity micro-generation. 

 

 

Fig. 1 Theory of Change map from the Smart Metering Early Learning Project 

In this map, issues and context for the programme were arrayed to the left and connected to 

the actions. Actions are broken into preparation, initial action and follow-up action as suited 

to the programme. The colour-coded boxes help to show which part of the system needs to 

be engaged at each stage and where benefits would accrue. As a complex national-level 

programme, the rows are layered from micro to macro as a way of making sense of the 

programme activities and the interactions between the strategic level and household 

implementation.  
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3.2 Case 2: Designscapes 

The context 

Designscapes is an EU-funded project oriented toward fostering design-driven innovation in 

European cities and beyond. The project intends to leverage the capacity of cities to harbour 

ecosystems (Peltoniemi & Vuori, 2004), in which private companies, NGOs, city 

administrations and citizens can work together on innovation projects and processes. 

Designscapes intends to build on the generative potential of these environments by 

implementing a service that (1) selects a number of promising ideas and projects from 

various European cities, (2) provides them with some direct funding and (3) supports them 

with mentoring and coaching activities on how to use design approaches and methods. The 

idea is that Designscapes could accompany local stakeholders through a ‘change journey’, in 

which they fully realize the potential of design to support their innovation projects and 

processes. Service design was, therefore, a key approach used to model and implement this 

change journey and to understand how the service provided by Designscapes could support 

it.  

The visuals 

The figure below was the second Theory of Change map, the first being highly technical and 

not clearly distinguishing the key stages of the programme. Because the previous Theory of 

Change map did not present an easily understandable picture of its critical features, it 

remained unclear how the stages of the programme would work in practice and the critical 

points along the pathway. Figure 2 shows an alternative, streamlined way of constructing 

Theory of Change maps, with less detail whilst retaining the overall meaning. Mayne and 

Johnson suggest that in some cases simplification of a Theory of Change may be needed 

because “for many interventions, displaying all of the elements of their [Theory of Change] 

in a single diagram can be cumbersome, resulting in a too complex diagram of arrows and 

boxes” (Mayne and Johnson, 2015, p. 415).  

Figure 2 focuses on the assumptions and risks between each causal link. The greatest 

amount of text concerns assumptions, which highlight the intrinsic frailty of a programme 

and the number of internal/external conditions that need to be attended to in order to 

achieve outcomes. The lack of detail in the 10 central boxes means the map has limited 

utility as a signpost for implementing the strategy. Instead, the sparse writing emphasises 

the intended pathways the project may progress along and the critical dependencies 

between each step.  
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Fig. 2 Theory of Change map from Designscapes 
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4. Discussion  

The two cases examined in this paper show that visual mapping may have substantially 

different instantiations and this in turn, can have different implications on how Theory of 

Change can be used to address action and generate meaningful change. Rather than being 

designed by a single person, these maps can also emerge from negotiation and collective 

sense-making processes that might involve different project stakeholders. Indeed, the tool 

can be used as a way to engage stakeholders in granular conversations about key aspects of 

a project: its broad vision, its goals and its strategy to meet these goals. The use of this tool 

does not require professional visualisation capabilities from those in charge of producing or 

contributing to a Theory of Change map; however, the following considerations could clarify 

the characteristics of different visual choices and highlight their potentials and shortcomings. 

4.1 Visual analysis 

Figure 1 was intended to (a) display the responsibilities of different partners, (b) emphasise 

the complexity of the system design and (c) raise awareness of the difficulties and 

considerations that would be involved. Conversely, Figure 2 was designed as a way of 

making the Designscapes programme more understandable to project insiders and highlight 

the key risks and links in the service design. Given this, table 1 examines some key visual 

aspects of the two different representations of the Theory of Change. 

Table 1. Key visual aspects of the two different representations of the Theory of Change 

Visual aspect How it is implemented in the Smart Metering Early 
Learning Project (Fig. 1) 

How it is implemented in 
Designscapes (Fig. 2) 

Directionality Theory of Change is here represented as ramified 
and multidirectional. Rather than proposing a single 
linear pathway, this Theory of Change - with its 
spatially distributed connections - proposes a sort 
of map that can be navigated in different ways 

The Theory of Change is here 
implemented as a vertical 
and somewhat linear 
progression 

Temporal 
dimension 

Multiple concurrent causal links, with elements 
connected by multidirectional arrows, which also 
trace loops. Steps are not only progressive but they 
can also be simultaneous  

Predefined sequence of 
steps, few of them in parallel 

Spatial 
distribution 

Theory of Change is plotted against a grid 
composed of three rows (levels) and five columns. 
However, the visual elements of the Theory of 
Change are also positioned in between rows and 
columns and categories. The grid is quite 
permeable. The high density of connections and 

Even though, at times, 
concurrent steps are 
horizontally displayed (e.g. 
step 7 and step 8), a vertical 
linearity still remains the key 
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ramifications among the elements of this Theory of 
Change is another striking aspect  

aspect in terms of spatial 
distribution  

Use of colour A kaleidoscope of colours is used to signal different 
levels (microsytem, mesosystem and exosystem) 
and the interaction of various stakeholders for each 
activity 

Colours are used to 
distinguish the assumptions 
from the steps and the steps 
among each other, roughly 
in line with the usual steps in 
a Theory of Change 

4.2 Potential and shortcomings of these visual representations to identify 

and represent underlying logics of service design interventions 

Table 2 summarizes the underlying logic behind the two projects. 

Table 2. Underlying logic of both projects 

Underlying logic of the Smart Metering Early 
Learning Project (Fig. 1) 

Underlying logic of Designscapes (Fig. 2) 

Key change mechanisms are pinpointed as a series 
of key actions, which are strictly connected to a 
multistakeholder engagement process and which 
lead to some hoped-for changes in behaviour. The 
whole underlying logic behind this intervention is 
articulated across three levels (microsystem, 
mesosystem, exosystem)  

A stripped-to-the-core sequence of steps is 
envisioned to reach the goal of Designscapes. 
The logic of this sequence rests on some key 
assumptions, also visualized in the Theory of 
Change. The sequence is the final 
representation of the key change 
mechanisms behind the project  

 

Figure 2 proposes a streamlined version of the Theory of Change. In this visual 

representation, Theory of Change is stripped to its very core. On the one hand, this 

representation illustrates the key mechanisms that can ignite and support change in the 

Designscapes project and in its attempt to support city innovation across Europe. On the 

other, this representation strongly simplifies the logic behind the Designscapes design 

intervention and, in its attempt to reduce complexity and aid communication, takes out 

detail that might have a significant impact.  

The ramified and multidirectional quality of Figure 1 seems to capture better the complexity 

of a social intervention like the one behind the Smart Metering Early Learning Project. 

Rather than reducing complexity, this figure fully elaborates it. The downside, as directly 

experienced by some of the authors of this paper, is that this type of visual representations 

can be difficult to interpret and understand if one is not used to working with Theory of 

Change. The richer use of design elements is likely to be beneficial to those who are 
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motivated to understand the map yet the complexity may deter less engaged stakeholders 

from interpreting the details. 

It is interesting to connect these two representations to some wider reflections on how to 

plan and implement broad social changes like the ones tackled by Designscapes and Smart 

Metering Early Learning. From a viewpoint crossing various design disciplines, Friend and 

Hickling argued that key mechanisms behind large and complex urban and social 

interventions cannot be simply defined at the beginning of a project and through a top-down 

process, but rather they should emerge from “a continuous process: a process of choosing 

strategically through time” (Friend and Hickling 2012, p. 1). Their point is that long-term 

plans are actualized by day-to-day decisions and both plans and decisions are affected by 

pressure of urgency, competition for resources, turbulence and complexity in the world, 

cognitive and emotional overload, uncertainty and confusion, interorganizational and 

organizational conflict and all this can lead to “vacillation and inconsistency in the making of 

day-to-day decisions” (Friend and Hickling 2012, p. 4). To navigate this complexity, progress 

can take the form of choosing strategically over time: “intervening, or negotiating with 

others, […] taking decisions, […] investigations but also clarification of values and cultivation 

of working relationships with other decision-makers” (Friend and Hickling 2012, p. 4). 

Against these theoretical reflections, the two visual representations of Theory of Change are 

positioned quite differently. Figure 2 (Designscapes) aims at reducing uncertainty and 

simplifying complexity. It targets a more focused scope and adopts a more decisive approach 

in identifying clear key change mechanisms. As such, it can also be better understood by the 

various stakeholders who take part in the project and that are rarely all well versed in the 

theoretical and practical aspects of Theory of Change. Conversely, Figure 1 aims at 

accommodating uncertainty, elaborating complexity. It aims at a broader and synoptic scope 

and adopts a more exploratory approach, in which key change mechanisms are not so 

immediately highlighted and potentially also depend on the different pathways that such 

ramified visual representation of Theory of Change allows for. As such, Figure 1 remains 

more difficult to understand and interpret and is not immediately actionable as Figure 2.  

5. Representing Theory of Change 

The paper highlighted how the way in which the Theory of Change is visually represented 

can help render differently the underlying logic of service design projects. Within the broad 

community of theorists and practitioners working with Theory of Change, there is a great 

need to better understand how the deliberate use of varied visual elements while 

representing Theory of Change can improve the potential of this approach to pinpoint, 

represent and communicate key change mechanisms (Davies, 2018). As such, this paper 

shows how various visual aspects in two different representations of Theory of Change can 

help not only to identify key change mechanisms but also to position the whole underlying 

logic of the intervention in relation to two polarities: (1) choosing linearity, certainty and 

comprehensiveness or (2) embracing multidirectionality and complexity. Being aware that 
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Theory of Change allows for such a level of granularity can, hopefully, also encourage design 

researchers and practitioners to more closely look into the potential of Theory of Change as 

a method to identify and communicate the underlying logic of their service designs.  

We acknowledge that the use of a limited number of cases can constrain the generalizability 

of the research implications. In addition, we are aware that we need to dig deeper into 

existing theoretical frameworks and constructs elaborated in visual studies and semiotics to 

provide a more solid grounding to our research. In its current, early stage, this paper also 

does not properly analyse how Theory of Change can be integrated with some specific 

methods, tools or processes of service design or how the two maps we examined emerged 

from the interactions and the negotiations among different stakeholders. We see this study 

as our first attempt to explore visual representations at the intersection of service design 

and Theory of Change. This is an area that could potentially be of great interest within design 

research and beyond.  
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Abstract | Design and the creative economy have a responsibility in the realization of the UN 
Sustainable Development Goals, they are a powerful engine for the engagement of the 
general public, a vehicle for progressive values and a lever for the acknowledgement of the 
importance of culture and diversity. Culture is not a Goal within the framework of the SDGs, 
but has been embedded within the 2030 Agenda as a contributor to all of the goals. Design 
education needs an inner reflection on how it can translate the values of the SDGs into 
practical and ordinary actions, going beyond the curricula to embrace whole-institution and 
holistic life-cycle approaches whereby learning transcends the boundaries of formal training 
to extend to flexible community-based settings and informal everyday environments. The 
research sets the scenario of design education in connection to the SDGs, exploring the 
interdependent and interconnected system of relations of the creative economy. 

KEYWORDS | SDGS, CREATIVE ECONOMY, DESIGN EDUCATION, SUSTAINABLE 
DEVELOPMENT  
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1. Introduction
Following a decision taken in 2012 at Rio+20 Conference on Sustainable Development, the 
Heads of State and Government participating in the UN Sustainable Development Summit in 
September 2015 unanimously adopted the document Transforming Our World: 2030 Agenda 
for Sustainable Development and 17 associated Sustainable Development Goals (SDGs). The 
decision has set the framework for “a supremely ambitious and transformational vision [...] 
of unprecedented scope and significance” (U.N. Desa, 2016).  

The SDGs have raised the ambition, compared to the Millennium Development Goals 
(MDGs), and unveiled critical factors in the pursuit of sustainable development:  

“The SDGs need the identification of new critical pathways to sustainability. [...] The 
task is phenomenally complex [it] will; therefore, need the unprecedented 
mobilization of global knowledge operating across many sectors and regions. [...] 
Global problem-solving networks for sustainable development will; therefore 
become crucial new institutions in the years ahead. [...] The pathways to sustainable 
development will not be identified through a top-down approach, but through a 
highly energized era of networked problem solving that engages the world’s 
universities, businesses, non-governmental organisations, governments, and 
especially young people, who should become the experts and leaders of a new and 
profoundly challenging era.” (Sachs, 2012) 

Sachs does not directly mention design; nonetheless, some of the arguments recall 
designers’ domains, such as the identification of new critical pathways, the mobilisation of 
global knowledge sectors and disciplines, and highly energised problem-solving. No 
reference to the word design can be found in the 2030 Agenda either. Creative innovation, 
especially in the private business, is however, considered a crucial driver: “We call upon all 
businesses to apply their creativity and innovation to solving sustainable development 
challenges.” (U.N. Desa, 2016) 

Finally, Sachs’ appeal to universities and to “young people, who should become the experts 
and leaders of a new and profoundly challenging era” position Design Education (DE), at the 
forefront of SDGs implementation. 

The paper explores how DE disciplines and methods can be reconciled with the SDGs 
addressing four main issues: 

1. How interconnected the SDGs framework is with design, culture, and the 
creative economy? 

2. How are the SDGs entering design culture and creative economy practices? 
3. How can the SDGs be reconciled with current thinking and actions of Higher 

Education (HE) and Design Education (DE) Institutions? 
4. How is DE evolving to engage actively with the SDGs framework? 
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2. The overlooked connection of SDGs to design, culture, and 
creative economy. A review 

2.1 The SDGs as a “Design Brief” 
The design community reacted quickly to the publication of the SDGs. In November 2015, 
the Forward Thinking conference in Oslo focused on how to translate the SDGs into a useful 
framework for design and the Oslo Manifesto, “which asks designers to consider these 
honourable goals whenever they initiate a project, design a product, or accept a 
commission.” (DMI Review staff, 2018), was published.  The Manifesto defines the SDGs as 
“a Design Brief for the 21st Century” and states that “designers, architects, and creative 
professionals of the world have been handed a special and enormous responsibility, given to 
them by the 193 Heads of State. They must imagine and bring to life the design elements of 
a new, sustainable world — quickly.” (The Oslo Manifesto, 2015) 

A further challenge emerges in the Manifesto. Besides committing to responsibility, 
designers must go through “a process of life-long learning about what designs do, or do not, 
contribute to [...] the 2030 Agenda” (The Oslo Manifesto, 2015). A doubt is raised about the 
capacity of the design profession to understand what design can contribute to the SDGs. It 
recalls the idea that “Good design in itself does not necessarily produce sustainability 
outcomes” (Young, 2010). Designing for the SDGs implies addressing two entangled 
domains: the adoption of sustainable values and ethics in design practice, and the 
development of new design methods. 

2.2 Culture, the creative economy, and the SDGs 
The discussion about the connection between culture and sustainable development dates 
back to the early ‘70s (UNESCO, 1972) and the acknowledgment of its role in the promotion 
of sustainable development to the early ‘80s (UNESCO, 1982). The debate revamped with 
the 2030 Agenda when UNESCO urged that “a specific Goal focused on culture be included 
as part of the post-2015 UN development agenda, to be based on heritage, diversity, 
creativity and the transmission of knowledge.” (UNESCO, 2013)  

The 2030 Agenda document did not include the UNESCO suggestion. Culture was not listed 
within the 17 Goals. It is instead mentioned in one Target (11.4) dedicated to heritage under 
the Urban Goal (SDG11), and cultural issues are cited in other Goals: Quality Education 
(SDG4); Sustainable Economic Growth (SDG8); Sustainable Consumption and Production 
(SDG12); and Peaceful and Inclusive Societies (SDG16). The Future We Want Includes Culture 
campaign1 criticized the exclusion, maintaining that the UN document “falls short of a full 

 
1 www.culture2015goal.net 
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understanding and affirmation of the importance of culture to sustainable development.” 
(The Future We Want Includes Culture, 2015) 

Indeed, the impact of culture and creative economy in the pursuit of the SDGs remains 
mostly implicit. In the Agenda, the word culture is only used with reference to the protection 
of “cultural difference,” and no mention of creativity and creative economy is made. The 
exclusion of culture from the 17 SDGs has generated vagueness of operational references to 
culture in the SDGs, and the need for more systematic and operationalized understanding of 
the precise role and impact of culture and cultural industries on sustainable development 
(Hosagrahar, 2017).  

The consideration of the monetary value of the cultural sectors by the UK Government 
policies in 1998 and 2000 (DCMS, 1998, 2000) led to a shift in terminology from cultural to 
creative industries and made the need for a better understanding urgent. Indeed, the 
reference to culture in SDGs 4, 8, 11, 12 and 16 paves the way to an extensive range of 
policies and programs encompassing both the culture’s “significant non-monetary value that 
contributes to inclusive social development, to dialogue and understanding between 
peoples and generates merit to people-centred value.” (SDG Fund, 2017) and its role as “one 
of the most rapidly growing sectors of the world economy, [...] a profoundly transformative 
one in terms of income generation, job creation, and export earnings.” (SDG Fund, 2017) 

Finally, further to the non-monetary and monetary value, a third impact of culture and 
creativity to sustainable development comes from the advertising, marketing, and 
innovative communications professionals “tremendous power to shape opinions” as UN 
Secretary-General Ban Ki-moon said when he called on advertising and creative 
communication professionals to create the "biggest-ever campaign for humanity” and to 
transform a complex and abstract agenda into “a personal and emotional story about how 
we can build a better world” (SDG Knowledge Hub, 2016). Despite this call to action, there 
are no specific guidelines or a blueprint yet about criteria for effective communication of the 
2030 Agenda and the SDGs to all stakeholders (Mulholland, 2019). 

3. SDGs and design education 
“The renewed attention to the purpose and relevance of education for human 
development and economic, social, and environmental sustainability is a defining 
feature of the SDG4 - Education 2030 Agenda. This is embedded in its holistic and 
humanistic vision, which contributes to a new model of development.” (Education 
2030: Incheon Declaration and Framework for Action, 2016)  

Two years into the adoption of the 2030 Agenda, the Brussels Declaration (Global Education 
Meeting 2018) further acknowledged the centrality of education, training, life-long learning, 
higher education (HE) and research as key driving forces for sustainable development. 
Notably, in addition to being a specific goal and having direct implications on interlinked 
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SDGs, education is weaved through all of the goals and plays a structuring role in the 
“promotion of values of respect of life, dignity and cultural diversity” (Global Education 
Meeting 2018). 

Within this context, HE has a privileged role in the process of building a culture for and of 
sustainable development and, in turn, a strong responsibility in the achievement of the 2030 
Agenda. “Universities, with their broad remit around the creation and dissemination of 
knowledge and their unique position within society, have a critical role to play in the 
achievement of the SDGs. Arguably none of the SDGs will be achieved without this sector” 
(SDSN Australia/Pacific, 2017). 

To reinforce the role of HE and consolidate the implementation of practices that 
collaboratively, rather than compartmentally, address the SDGs framework, a whole-
institution approach will ensure cohesion and determine an appropriate basis for prioritising 
actions. In doing so, the SDGs targets can be addressing within and beyond the scope of the 
curricula - comprising research, leadership, governance and operations - engaging and 
activating the broader ecosystems of which academia is a part of. A transformational mind-
shift in the acquisition, enhancement and application of interconnected knowledge, skills, 
values and attitudes, for an evolving world with ever-changing challenges. In other words, 
new models are for “learning throughout life to support the achievement of the SDGs” 
(Osman et al., 2017). Supplementing formal learning with community-based non-formal 
settings and informal daily life activities. 

Governments, Ministries of Education and other bodies involved in education, training, and 
lifelong learning have developed umbrella initiatives or strategic action plans from the get-
go of the adoption of the 2030 Agenda. Pending the assessment of results to date of such 
initiatives, the rising popularity of sustainable development is unquestionable.  

The significance of the 2030 Agenda reinforced the discussion on sustainable development 
in terms of HE and DE, evidence to this should be given to the Kyoto Design Declaration of 
2008. The Kyoto Declaration committed all members of the International Association of 
Universities and Colleges of Art, Design, and Media (Cumulus) “to share the global 
responsibility for building sustainable, human-centred, creative societies.” The SDG Accord 
launched in 2017 by the Environmental Association for Universities and Colleges, and the 
growing number of dedicated national and international academic conferences, events, 
awards and networks have built upon the Kyoto declaration base.  

In addition, the interest of the international ranking systems should also be noted - starting 
from the example of Times Higher Education (THE) University Impact Rankings that has 
introduced global performance tables assessing universities against the UN’s Sustainable 
Development Goals on four main areas: teaching, research, outreach and stewardship (Ross, 
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2019) and that of UI Green-Metric World University Rankings that focuses on the condition 
and policies of universities in relation to Green Campus and Sustainability2.  

According to Irina Bokova (2012), former Director-General of UNESCO, “Education is the 
most powerful path to sustainability. Economic and technological solutions, political 
regulations, or financial incentives are not enough. We need a fundamental shift in the way 
we think and act.” 

Interdependence, growing of access and exposure to information, progress in globalization, 
and technology, to name but a few, “require creative and self-organized action because the 
complexity of the situation surpasses basic problem-solving processes” (UNESCO, 2017).  

The concept is reinforced by the World Bank (2019) that identifies three types of primary 
skills for the evolving world: “advanced cognitive skills such as complex problem-solving, 
socio-behavioural skills such as teamwork, and skill combinations that are predictive of 
adaptability such as reasoning and self-efficacy.” The World Bank report adds that the 
“combination of specific cognitive skills (critical thinking and problem-solving) and socio-
behavioural skills (creativity and curiosity) is transferable across jobs” (World Bank, 2019). 
The relevance and cross-cutting nature of system thinking, critical thinking, collaboration, 
strategic innovation and anticipatory competencies are essential to deal with the increasing 
complexity and uncertainty and advance towards the implementation of sustainable 
development. (UNESCO, 2017) 

The processes to achieve the interconnected and interdependent goals SDGs is linked to 
creativity and so much that  

“Creative intelligence has become a new form of cultural literacy which harnesses 
the power to create, connect, and inspire. Creativity and artistic expressions provide 
energy and inspiration as well as empowerment. Design is a key dimension of 
creativity and a major component of culture. Increasingly, design has become a 
channel to achieve transformation and integration of scientific and technological 
achievements, including infrastructure development and digitised manufacturing 
and production.” (d’Orville, 2019)   

A striking example of the use of design for innovation across sectors is the rise in the 
popularity of design thinking. An approach that could be said has now become “customary,” 
fostering the appropriation of its methods and tools by other sectors and practitioners 3. Jon 
Kolko (2015) states that: 

“Design thinking, first used to make physical objects, is increasingly being applied to 
complex, intangible issues, such as how a customer experiences a service. Regardless 
of the context, design thinkers tend to use physical models, also known as design 

 
2 Without entering into the merits or mechanisms of such systems. 
3 E.g. design today is taught in business schools, including London School of Economics, Harvard, Bocconi 
and INSEAD. 
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artefacts, to explore, define, and communicate. Those models [...] add a fluid 
dimension to the exploration of complexity, allowing for nonlinear thought when 
tackling nonlinear problems.” 

Addressing the more recent development of design in response to the critical issues of 
sustainability Ceschin & Gaziulusoy evidence particularly design for social innovation, 
systemic design and design for system innovations and transitions approach. 
Notwithstanding the problems that still need to be resolved in terms of broad-scale 
implementation and effectiveness, it can be said that Design for Sustainability (DfS) has:   

“Progressively expanded from single products to complex systems. [...] the first 
approaches have been focusing predominantly on the technical aspects of 
sustainability, the following ones have recognised the crucial importance of the role 
of users, resilience of communities, and more in general of the various actors and 
dynamics in socio-technical systems. Similarly, the sustainability focus of the various 
approaches has gradually expanded. The earlier approaches [...] deal with the 
environmental aspects of sustainability. Moving on, aspects such as labour 
conditions, poverty alleviation, integration of weak and marginalised people, social 
cohesion, democratic empowerment of citizens and in the general quality of life, 
have been increasingly integrated [...]” (Ceschin & Gaziulusoy, 2016). 

Skene & Malcolm (2019) put forward the concept that design has the power to sustain and 
to destroy. Schmidt and Donnert (as cited in Spangenberg et al., 2010) warn that: 
“Everything was fine in the ancient past. Nature produced no embarrassing shapes and 
colours; humans were busy struggling for survival and had no time to decorate their first 
wedges with scrolls. Everything was fine because in the ancient past there were no 
designers.”  

This warning reminds us that there can be good and bad design in terms of sustainability and 
that design in a vacuum is more likely to work against a sustainable planet. Setting design 
within an ecological context has the potential to provide transformative outcomes for 
society and the environment (Spirm, 2014). The authors go on to say: 

“Nurturing a systemic lens that is not simply human-centric can influence the 
direction of a project, resulting in a solution based on mutualism. The SDGs should 
matter to designers on many levels. [...], for the design student, it surely must be a 
priority to be familiar with the SDGs and be comfortable integrating them within the 
design process at both perceptual (Lakoff & Johnson,1999) and conceptual 
(Bernstein et al., 2010) levels.” 

4. SDGS framework adoption in practices, cases and examples 

4.1 SDGs framework adoption in the creative economy 
The SDGs framework has gained a primary role in non-financial business reporting. An 
influential initiative is the incorporation of SDGs in the last release of the GRI (Global 
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Reporting Initiative) standard, the most widespread in industry and service sectors. The 
majority (72%) of the companies surveyed by PWC (2018) mention the SDGs in their non-
financial reporting. The share is even higher in the Technology, Telecom and Media group of 
industries (78%), in Energy and Utilities (78%) and Retail and consumer goods (74%). The 
research analysed the case of three sectors: Fashion, Food and Telecom that are a significant 
“landing place” for design students. 

Fashion. Two large companies were analysed: Hugo Boss and Luxottica. Both have firmly 
integrated the SDGs as part of sustainability reporting, identifying SDGs as the “inspiration” 
of the company’ sustainability strategy. Priority SDGs are selected in both cases. Further to 
product&processes related SDGs, the priority list also includes SDG 3 (Health), 4 (Quality 
Education), 5 (Gender Equality, Innovation & Infrastructure), 10 (Reduced Inequalities), 16 
(Peace), 17 (Partnership), with specific targets. The connections with design range from 
product, to packaging, to R&S and consumer experience and satisfaction. 

Food. One large and one medium-sized company were analysed: Ferrero and Illy Caffé that 
show a divergent approach to the SDGs as part of sustainability reporting. On the one hand, 
Ferrero, following a tight GRI standard scheme, sees the SDGs as a classification framework 
for the company’s sustainability actions; on the other hand, for Illy Caffé, the SDGs are a 
source of inspiration to design company strategy. The different attitude is reflected in the 
SDGs prioritization model, with Ferrero considering all the SDGs and Illy Caffé making a 
tighter selection (9 goals) and, based on the CSR report analysis only, gives a different 
perspective on relationships between design and SDGs, more related to Corporate Identity 
and problem-solving with Illy Caffé; more traditional with Ferrero. 

Telecom. Two leaders in the industry have been analysed: TIM the largest telecom provider 
in Italy and WIND-3, the third provider of mobile services in Italy. The two companies show a 
divergent approach to SDGs as part of sustainability reporting, TIM follows a GRI standard 
scheme, SDGs are a framework for the company’ sustainability actions. WIND takes a 
different route, providing a report dedicated to SDGs that details the SDGs challenges for the 
sector with an emphasis on the new competencies for a SDGs-oriented scenario that ranks 
at the first place Complex Problem Solving, at the second Critical Thinking and the third 
Creativity, all tightly interwoven with design. On the one hand, TIM’s approach is focused 
and accountable; on the other WIND’s witnesses the need for a rethinking of companies’ 
targets and competences. 

4.2 SDGs framework adoption in HE 
Sustainability has found its way into HE and DE; in some disciplines, sustainability was even 
perceived as a critique to the foundation of the education framework. Nonetheless, while 
the adoption of the globally recognized SDGs framework can facilitate HE to fulfil its social 
missions and core functions (Hsieh, 2020) in the advancement of sustainability and 
sustainable development, the actual and practical adoption of the SDGs framework in HE 
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and DE remains scattered and has yet to receive an encompassing review.  A few examples 
of the directions put forward above in section 3 can be picked and highlighted. 

An example of whole institution approach that uses the SDGs framework as driver for HE 
activities comes from the University of Bologna (UNIBO). The UNIBO has integrated the 
SDGs into its mission and strategy since 2016, and adopted a set of metrics to monitor, 
evaluate, and document progress and impact cross-referencing each SDG against the 
teaching, research, third mission and institution sphere of the university.  A dedicated UNIBO 
website collects and makes available information and reports on the results of activities with 
specific reference to the SDGs framework. The website interfaces with two more focused 
sites, one of the sustainable multi-campus project and one on the virtual coordination 
structure for cooperation development and engagement initiatives.  

The role of DE in transformational mind-shift towards sustainable development that 
leverages on design culture as initiator and facilitator of awareness building and active 
engagement finds expression in the Global Goals Jam (GGJ) launched by the Digital Society 
School of the Amsterdam University of Applied Science and the UNDP. The GGJ is a two-day 
event during which diverse teams of people from all walks-of-life engage with the SDGs 
through design methods and tools. Key elements of the initiative are interdisciplinarity led 
by design, grounding the SDGs through a tangible local perspective, sharing of knowledge 
and experience between GGJ stakeholders, broadening awareness on sustainable 
development and the value of individual and collective action. 

The University of Bergen (UiB) shows how the SDGs can provide a guidance to review and 
favour the evolution of sustainability culture and sustainable techniques in the study 
programs. The SDGs Bergen Initiative is built on four primary activities, amongst which the 
working group Utdanning (Education) 2030. The objective is to integrate within university 
education SDG-oriented tasks. An internal report has set recommendations on sustainable 
development and sustainability integration in research, education, and training across the 
institution, considering multi-disciplinarity and sustainability-focused study programs. 
Moreover, UiB offers SDG-specific courses within its undergraduate and research school 
programming. The direct engagement of students in SDG-related activities is highlighted as a 
critical component of the initiative.  

The Impact Through Design. Sustainable Development Goals and Societal Challenges 
project addresses the issue of applied research in DE, with the objective of defining a 
systemic proposal for social impact through design, with a focus on the achievement of the 
SDGs. The project, co-produced by SocialFare and Elisava, gave way to an international Open 
Talk Series, events, working tables and discussion forums, providing multi-layered and 
transnational perspectives on the impact design can have on society and the 2030 Agenda. 
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5. Conclusions 
The 2030 Agenda fosters the recognition of design, culture, and the creative economy’s 
direct impact on the SDGs and their role as drivers for sustainable development, engines for 
the engagement of the general public, and vehicles for progressive values. Contextually, a 
self-reflection has begun about the changes that the 2030 Agenda vision is triggering in 
design disciplines. Nevertheless, the relationship between design, culture and creative 
economy and the SDGs is still far from being fully understood.  

The industry examples show how the linkages between SDGs, design, and creative 
competencies, while on the rise of sector agendas, are still in a rethinking stage, with varying 
implementation models. The coexistence in the industry case studies of the SDGs as 
inspiration for problem-solving, complexity management and technical implementation of 
sustainable solutions solicits the reflection about the necessary coexistence of advanced 
cognitive skills and technical skills in design education. 

Also, the SDGs emphasis on the need to protect “cultural difference” reminds us that design 
has always been linked to and enriched by local cultural heritage including the arts, the 
industrial and the crafts territorial fabric, and questions the appropriateness of a single 
“world design approach” to sustainable development. 

DE needs to reason simultaneously in terms of whole-institution (the “design school”), 
holistic life-cycle approaches, and on the disciplinary boundaries (or non-boundaries) of 
academia and practice even beyond formal training.  

The relationship between design education and the SDGs must be consolidated, yet no 
systemic analysis at local or global level has been found to validate their interconnection, 
neither in design curricula nor in a holistic whole-institution approach. Over time the 
meaning of design - the significance and relevance of the word itself - has expanded, and so 
have the disciplines it embodies; just consider the expansion beyond product, fashion, and 
graphic design and the developments that have not yet been foreseen. To this effect, when 
referring to DE in HE and its interpretations as “design school,” a broad concept 
comprehensive of diverse disciplines, such as fashion, visual and digital arts, diverse applied 
models must be acknowledged.  

The 2030 Agenda vision reinforces the shift toward a holistic approach, questioning the self-
preferentiality that design schools and the design community have been found, at times, to 
indulge in.  DE reflections on the SDGs are principally connected to methodologies for 
innovation, and thus curricula, with limited whole-institution processes observed instead in 
virtuous multi-disciplinary HE institutions. 
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6. Future research directions
To broaden and deepen understanding of how the SDGs can be reconciled with thinking and 
actions in design education, a multi-stakeholder approach should be pursued. The active 
involvement of companies, universities, design schools, creative professionals, and young 
people in a co-creating effort to identify tools capable of enhancing knowledge and 
synergies being an essential element of action.  

Starting from the belief that sustainability is a transdisciplinary dimension, future research 
should:  

1. focus on the evolution of design curricula, taking into consideration the 
dichotomy between sustainability-specific programs and cross-cutting 
content;

2. explore how transdisciplinarity reflects on traditional disciplines that are still 
linked to the industrial system;

3. develop life-cycle approaches to learning and innovation;
4. analyse how to improve the integration of the SDGs in the strategy of DE 

and the development strategy of the creative economy.
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Abstract | The use of metaphor for communicating conceptual models of interactive systems 
has a well-documented history in Interaction Design. Although metaphors can primarily be 
understood as linguistic devices, designers incorporate them into the design process in order 
to make abstract ideas more concrete and tractable. In this paper we present two case studies 
where resident researchers worked with Greek village communities to explore potential uses 
of a “do-it-yourself” WiFi networking technology platform. Built using simple, low-cost 
Raspberry Pi computer hardware and specially developed, open-source software, this toolkit 
has the potential to enable hyper-local applications and services to be developed and 
maintained within a host community. During the co-design process, locally specific, spatial 
metaphors emerged - the tree and the room - that proved useful for collective sense-making. 
In this paper, we argue for the importance of foregrounding and supporting emergent design 
metaphors that are contextually meaningful within the local situation.  

KEYWORDS | PARTICIPATORY DESIGN, CO-DESIGN, METAPHOR, WIFI NETWORKING 
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1. Introduction 

This paper describes a pair of related design case studies that were undertaken during 

residential Test Labs situated in two villages in different areas of northern Greece; 

Kokkinopilos on Mount Olympus to the east, and Tsepelovo in the Zagori national park 

region, further to the west. These case studies are presented as examples where emergent, 

contextually specific and spatially oriented metaphors were influential in the progress and 

development of the installations. The paper begins with a description of the broader 

research programme and the motivations behind the case studies, and then presents a 

review of the literature addressing the use of metaphor in design. The two case studies are 

described, and the paper concludes with reflection and discussion of the ways that 

metaphors were influential in each case study process. This discussion then concludes with a 

summary of “implications for design”, specifically some recommendations for approaching 

“in-the-wild”, co-design projects with an awareness of the potential of metaphor as a design 

resource.  

2. DIY WiFi networks “in the wild” 

The two case studies presented in this paper were carried out as part of a larger research 

project called MAZI that was investigating the creation of grassroots WiFi communication 

networks, including the software applications and local services that can be built around 

them. Central to the aims of the project is the dissemination of low-cost, easily accessible 

“Do-It-Yourself” (DIY) networking technologies that enable participatory experimentation 

and co-design within local communities. The vision is that these technologies could support 

collective action and creativity, enhancing the possibilities for social life.  

This approach to Do-It-Yourself community networking technology combines low-cost 

hardware with open source software applications. Within the research project, wireless 

networks were built using Raspberry Pi computers incorporating suites of specially adapted 

applications available to the user via a browser on their own laptop, mobile device or 

smartphone (figure 1). 
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Figure 1: an early version of the WiFi network zone in an outdoor location, including the 
Raspberry Pi computer and battery.  

The toolkit itself is designed to be expandable in the future in order to incorporate a range of 

open source applications to meet demand, and there are online collaborative resources, 

including a presence on the GitHub software development platform, to support this ongoing 

development. At the time of writing, the toolkit includes applications for collaborative note 

taking and editing, photo and file sharing, website building, and creating polls and surveys.  

This approach is not intended as a way to replace the more conventional and widespread 

Internet infrastructure, rather it is intended to be complementary. An appropriate analogy 

here might compare industrial scale agriculture to organic urban gardens. They each have 

different purposes and operate at different scales, but both can have a place within the 

wider ecosystem of food production. There is growing evidence of interest in developing 

local community networks, both in response to the perception of possible downsides of 

global scale networks, and also due to their potential as tools for community engagement, 

hyper-local knowledge sharing and supporting social cohesion (Davies & Gaved, 2017). The 

research undertaken within this project is exploring how DIY WiFi network technologies can 

be adopted by citizens as part of a move towards the “right to the hybrid city” (Antoniadis & 

Apostol, 2014). This idea that ‘“doing things locally” is an element of the Internet’s future, 

not its past’ (Antoniadis, 2018) is central to this approach. The overall aims of the research 

project are to make this technology better understood and more easily deployed, and to 

design and develop a freely available software and hardware toolkit. In this way, the toolkit 

can enable citizens and communities to build their own local WiFi networks for facilitating 

hybrid virtual and physical social interactions.  

The case studies presented in this paper used early versions of the toolkit “in the wild”, 

exposing the working prototypes and collections of applications to people in real-world 

situations within communities that represent the intended end users. This approach to 

design research draws from the anthropologically informed methods popularized by 

Suchman (1987) and others, and it places importance on understanding new technology 

interventions within everyday life, rather than working away from the setting, within the 
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researchers’ own usability and user experience (UX) design labs. The term “in-the-wild” here 

refers to “carrying out in-situ development and engagement, sampling experiences, and 

probing people in their homes and on the streets.” (Rogers & Marshall, 2017) 

The insights and knowledge gained during this process were fed back to the technical 

developers of the toolkit, located in a research institution. 

3. Metaphors in Design 

In everyday language practice metaphors are widely used and their function is well 

understood. On the surface, the metaphor is a seemingly simple concept, although a 

comprehensive definition can be rather difficult to pin down. According to Lakoff and 

Johnson (2003), a metaphor is more than a linguistic or literary device used to express “one 

kind of thing in terms of another”. Linguistic metaphors work, they claim, because the way 

that humans actually think about abstract concepts - the cognitive process - is largely 

metaphorical. As Underhill (2018) claims; “metaphor is fundamental to conceptual thought”. 

Metaphors are useful, possibly even essential, in order to communicate ideas between 

people, and this process is helpful precisely because people tend to think in a metaphorical 

way often without even being fully aware of this process. As stated by Lakoff and Johnson 

(2003), “metaphor is pervasive in everyday life, not just in language but in thought and 

action”.  

The metaphors we use to describe the world form and shape our understanding of it. As 

physical beings, our primary experience of the world is phenomenological, that is to say it 

relates to how we experience - first hand and in a sensory way - the physical things that 

surround us (Merleau-Ponty, 1962). Although phenomenology as an academic discipline is 

concerned with the study of subjective conscious experience it is clear that, from a practical 

perspective as humans, how we each experience the world is sufficiently similar that 

metaphors are useful and natural tactics to structure and communicate ideas and concepts. 

Lakoff and Johnson (2003) consider that the primary function of metaphor is understanding, 

building on the work of Richards (1936) who characterised metaphors as comprising of a 

tenor and a vehicle, where tenor is the underlying idea of principal subject and vehicle is the 

secondary subject which provides a figurative description of the tenor. For example, the ship 

(tenor) parted the waves like a plough (vehicle). The work reported in this paper has a 

particular focus on conversations that take place early in the design process. Typically, 

“design dialogues” at this stage are ill formed and fragmented as participants seek clarity 

both as individuals and as a group. The use of metaphor is an important conceptual tool 

where the tenor is intended to provide a domain specific anchor for participants, while 

vehicle definitions should come from sources that are commonly shared and accessible.  

Bridging concepts can be useful for supporting shared understandings during the design 

process. They are similar to Schön’s idea of generative metaphors which he characterises as 
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the carrying over of frames or perspectives from one domain to another (Schön, 1979). 

In design situations, Cross (1996) considers the role of language in forming bridges between 

problems and solutions, rather than leaping straight to a creative solution. To illustrate this 

point, during a study of a group trying to design a device for carrying a hiker’s backpack on a 

mountain bike, Cross (1996) reported the impact of a single phrase, in this case “tray”, and 

how it influenced the remainder of the design process. The concept of a tray acted as a 

bridge that lead to the revealing of novel solutions. This example resonates with the ideas 

around the role of language and its influence on the design process during the case studies 

that will be discussed in this paper. 

The work of Frank and von Sommaruga Howard (2010) further explores the role of dialogue 

in design and they emphasise the importance of creating a conversation between designer 

and client that is both open-ended but that critically also allows for the possibility of new 

knowledge to be generated. While the focus of their research is primarily designer to client 

or designer to designer conversations, the aspirations are just as relevant to co-design 

practice where these roles could be represented by different stakeholders and actors, for 

example end-users, design researchers and organisational representatives. The dialogue that 

emerges from such interactions takes the form of a shared enquiry, where language and 

artefacts promote a way of thinking and reflection by a group, and the individuals that 

comprise the group. When discussing the importance of language during design meetings, 

Frank and von Sommaruga Howard argue that “language does not just accompany design, it 

is a constituent of design.” Language is a part of the “doing” (designing) and the thing 

“done” (the designed work) (Dong, 2007). 

4.The Test Labs and the case studies 

The lead partners in the two case studies were part of a non-profit organization, 

unMonastery described as “a social clinic for the future”. The organization carries out place-

based social innovations, aimed at addressing the interlinked needs of empty space, 

unemployment and depleting social services by embedding committed, skilled individuals 

within communities that could benefit from their presence.  

In the paper we use the term “Test Labs” to refer to the residencies within each village. This 

is the term used by the resident researchers themselves to refer to their projects. The term 

“case studies” has a narrower scope and refers specifically to the design instances or 

examples discussed in more detail in this paper.  

4.1 Interdisciplinarity “insider” researchers 

For clarity, in this paper, we use the term “researchers” as an inclusive term to refer to the 

people who were resident in the case study Test Labs, and we also use the term to refer to 

members of the other organisations who were part of the wider collaborative project, some 
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of whom visited the Test Labs and were involved in the work in a more indirect way. The 

resident researchers sometimes described themselves as “insider researchers”, immersing 

themselves into the life of the village during their residencies. This approach resonates 

strongly with the research “in-the-wild” approach mentioned in Section 2 earlier in this 

paper. 

4.2 The case studies 

The two related case studies presented here were carried out in villages in northern Greece, 

each in a distinct area of the country, Kokkinopilos and Tsepelovo in the Zagori national park 

region. The Kokkinopilos case study took place over three visits of around two to four weeks 

each, while the Tsepelovo case study, the last in the timeline, comprised of one longer 

residential visit of nearly three months. In addition, researchers carried out various scoping 

and preparatory visits before the Test Labs were established and the design case studies 

took place.  

4.3 Background and preparatory work  

The Test Lab in Kokkinopilos was the first to be established and was selected after initial 

scoping visits revealed particular issues regarding the lack of internet access. Later visits 

identified a suitable vacant building in the village to house the Test Lab. This location 

became the primary focus for the lab in these early stages. However, a secondary location 

was also considered in the west side of the Greek mainland, centring around the town of 

Ioannina.  

5. Case study 1: Kokkinopilos village 

Kokkinopilos is a small mountain village, part of the Elassona municipality in the mainland of 

Greece, sited high on the slopes of the Olympus mountain range (figure 2a). Although this 

mountain region is popular with summer tourists, particularly the coastal side, Kokkinopilos 

is situated on the inland slopes of the mountain range, is less well known and can be difficult 

to access. The population is in the low hundreds, but the numbers fluctuate widely according 

to the seasons, with a very reduced population of mainly older people in residence during 

the winter months. 
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Figures 2 (a) Kokkinopilos village and (b) disused school building 

In the early months of the Test Lab in 2016, a small, but constantly changing team made 

several visits to the village of Kokkinopilos engaging in relationship building and collaborative 

planning activities, often taking place in the social environment of one of the local tavernas. 

The primary aim at this stage was to build a trusting relationship which could become the 

ground for mutually beneficial collaboration. The unMonastery researchers expressed a wish 

to use the disused village school building (figure 2b) as an experimental co-living, co-working 

Test Lab. In exchange for the use of the building, an offer was made to do something for the 

village. This way of presenting the group not as problem-solvers, but as a group with a need 

was important to set the tone of the negotiations.  

 
These taverna conversations revealed some desires among the villagers around the 

development of tourism within the area, without losing the particular atmosphere and 

serenity of the place. Specifically, mapping of the cultural sites was discussed, including the 

archaeology, the churches and water springs, and also to collect stories. These requirements 

came from expressions of the need to; increase the economic sustainability of the area, to 

enable the village to evolve for the future, and to capture existing knowledge. These 

perceived needs were a response to the concerns about the impact of the younger 

generations moving away to urban areas and the seasonal variations in agricultural life. Very 

specifically and concretely, the villagers asked for a website for the village, both in Greek and 

English. 

5.1 The emergence of the Room metaphor: from digital to analogue 

One of the concepts that was chosen to be developed was an archive of local knowledge to 

be kept in the village and accessed by visitors via the local WiFi network. This would be 

hosted on a MAZI zone built on Raspberry Pi computers supplied by the researchers. 
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Some of the resident researchers were particularly inspired by the approach of pretotyping; 

the stage that sits between abstract ideas and “proper prototypes” (Savoia, 2011). The 

pretotyping approach has the aim of informing what to build rather than focusing on how to 

build it. It focuses on testing ideas by building simple versions or mockups to test their 

acceptance by the intended user group. Pretotypes are intended to be even simpler, and 

used earlier in the design process, than the more familiar low-fidelity prototypes, and rather 

than being used to explore functionality or features, they have the single aim of investigating 

whether the concept should be built at all. The pretotyping approach was appealing in the 

highly exploratory context of the village Test Lab, and it informed the discussion between 

researchers. 

This enabled the researchers and villagers to continue to collect material and have 

conversations about what to make available on the internet and what to keep on the local 

network. One of the classrooms in the schoolhouse was transformed into a walk-in analogue 

“network zone”. This became a place for people to contribute and to collate thoughts and 

knowledge; a physical archive in the form of a room. 

The creation of a physical, tangible space helped the team to see their progress, and also 

helped the villagers to grasp what exactly they were working on. The whole collection of 

collated content was easily visible when entering and walking through the room, and items 

could be touched and handled, added to and annotated. 

Each aspect of the content categories intended to be incorporated into the networked WiFi 

zone hosted on the Raspberry Pis was translated into an analogue version – a hand-made 

map (figures 3 a & b) was made to mark points of interest that were shared with the 

researchers. Notes and lists were made and filed under the appropriate heading on the wall. 

Recipes, water sources, stories, history – everything had its place. A printer was bought 

(which was donated to the village at the end of the residency) and photos were printed in 

order to start planning the website for the village. An analogue Guestbook (figure 4) was set 

up – a green board with chalk and a small book with pen, for messages. Scrapbooks were 

made and passed around so that villagers could easily contribute.  
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Figures 3 a & b: The map of the village 

 

Figure 4:  The analogue Guestbook 

This analogue way of working continued for a couple of weeks, and it seemed to be 

positively received. The collections included; stories, history, water sources, recipes, 

artefacts (photos of), sacred locations, local idioms, Mount Olympus information, and local, 

medicinal plants. A local WiFi zone was created as a demonstrator through which the 

villagers could view the material that was proposed to include on the online website to be 

uploaded to the Internet.  

At the end of the project, notes and photos were collated into a scrapbook and left for the 

village, along with files and photos on memory sticks (figures 5 a, b & c). 
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Figures 5 a, b & c: The scrapbooks 

6. Case Study 2: Zagori Region and Tsepelovo village 

The second Test Lab took place in Tsepelovo village, one of the Zagori region villages in the 

Pindus mountains of northwestern Greece. The nearest large town is Ioannina where people 

from the surrounding villages often migrate to, and even further to the capital, Athens. The 

surrounding mountainous villages are mostly populated by an older generation but in recent 

years there has been a noticeable desire for younger people to move to the villages mostly 

due to the beautiful natural surroundings they offer.  

A building (figure 6a), in Tsepelovo village (figure 6b), owned by the Athens School of Fine 

Arts, was chosen as the residential hub of the Zagori region Test Lab. The building is mostly 

used in the summer months, and the Test Lab took place over a period of around two 

months duration late in the year (October to December) in 2017.  

 

Figures 6: (a) The Zagori Test Lab building and (b) Tsepelovo village 
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6.1 Identifying needs 

During the early scoping visits to the Zagori region, researchers identified a number of areas 

of action specifically in the mountainous regions. They discovered a desire to: build a 

community network; develop alternative tourism; archive local traditions and stories; create 

alternative forms of education; raise awareness of environmental concerns; and search for 

local resource sharing tools, including agricultural resources. 

6.2 The Tree metaphor: the Platanos Provocation 

Similar to the Kokkinopilos case study, one of the aims of the Test Lab was to develop a 

technological instance, installation or provocation in the village that would demonstrate the 

capabilities and possibilities of the DIY WiFi networking toolkit. Rather than bringing 

individual project examples to the village situation from outside, it was deemed important 

that the concept would be arrived at collaboratively with people living locally. From 

discussions during workshops, the idea of the “Platanos” emerged as an idea to raise 

awareness in the village of what was happening in the Test Lab building, and to try out the 

technology in-situ. 

The plane tree, or platanos (figure 7a) in Greek is a permanent feature of many village 

squares, called the “plateia”, in mainland Greece. The squares often include the village 

church and a water spring, and so the shade of the platanos provides a focal point for 

gatherings. People say that if the platanos could speak it could tell you everything about the 

village. It was decided to build a network zone around this concept in the main square of 

Tsepelovo, based around one of the applications of the toolkit, the Guestbook application.  

 

Figures 7 (a) The Platanos in Tsepelovo village square and (b) the gathering in the village 
square  

Early in the Test Lab residency a major village weekend event presented a good opportunity 

to interact with the extended community within the platanos square. This was the 
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commemoration of the Greek entry into the second world war and was acknowledged with a 

large gathering in the village square of residents and those who live elsewhere but who still 

consider the village to be their home (figure 7b).  

The Platanos installation presented a Guestbook so that visitors could leave the Platanos 

tree a message during the gathering so that others could log in and see it. The installation 

was programmed and uploaded to the Raspberry Pi computing kit by the researchers during 

a process of collaborative learning about the technical aspects of the toolkit itself. Although 

the Guestbook was chosen to be fairly simple to understand and interact with, there were 

some deeper ideas influencing the overall concept, including ideas around collective decision 

making and decentralised democracy. Villagers could upload an image and type a short text 

message using their own mobile devices (figure 8). The presence of the installation network 

zone was promoted with posters around the village, and during the event itself the 

researchers were present, talking to the villagers, explaining the installation and encouraging 

the posting of messages to the Platanos tree. Some of the researchers were logged in as the 

Platanos tree’s own profile, answering messages in the voice of the tree. The impression 

gained during the event was that people did enjoy the experience and the provocative 

nature of the concept opened up opportunities for discussions between the villagers and the 

researchers.  

 

Figure 8: connecting to the Platanos Tree Guestbook 
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7. Discussion 

The two case studies described in the paper illustrate the importance for the design process 

of identifying emergent, spatial, contextually relevant metaphors in the framing and 

communication of an early design concept. This was particularly important in this co-design 

project because of the situated, “in-the-wild” nature of the work. During a combination of 

collaboration, collective discourse and practical workshops in each of the Test Labs, the 

tangible metaphors emerged, and were further developed. These metaphors supported the 

identification of understandings and insights around the possibilities of the DIY WiFi 

networking technology. This shifted the emphasis somewhat away from early identification 

of concrete technological solutions, opening up wider discussions.  

The visual, physical and spatial language of the two ideas, the room from Kokkinopilos and 

the tree from Tsepelovo, were demonstrated to be effective at communicating the 

affordances and conceptual models of the technology. Using the terminology of Richards 

(1936) as discussed in section 3, a metaphor is comprised of a tenor and vehicle pairing. In 

these studies, in each case the DIY WiFi network was the tenor, and the room and tree were 

the vehicles that described the purposes of the networks in terms that were meaningful in 

each local situation. Critically, these vehicles emerged from the co-design process and were 

grounded in the spatial context of each setting. 

The room metaphor was developed as a creative response to a multi-layered situation and it 

provided a physical representation of the virtual DIY Network that was being developed – a 

hybrid network. The school room was a space that was familiar to the villagers, many of 

whom had been pupils there in previous years, and this encouraged a richer discussion 

about the nature and format of the village resources. The tree metaphor was more explicitly 

related to the everyday life of the village. The Platanos provides a canopy that enables the 

villagers to congregate and socialise. By creating a network that let villagers leave messages 

for the tree, and that gave a voice to the tree itself, the prototype built on the local myth 

that the Platanos knows all the secrets of the village. 

To conclude, we propose two key lessons learnt from these case studies: 

• Useful metaphors can emerge from the specific context: they should be 

grounded in the language of the local situation in order to enable shared 

meaning to occur. Designers and researchers should be alert to possibilities 

residing within the situation and must be sensitive about observing and listening 

to what the wider context could be communicating. 

 

• The use of metaphors can support shared meaning through the framing of a 

need or problem, but they do not necessarily lead directly to solutions, their 

strength can lie in their power to provoke and to support discussion. 

3835   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE



M. Smyth, I. Helgason, L. Lapidge, K. Hausel 

 

References 

Antoniadis, P. (2018). The Organic Internet: Building Communications Networks from the 
Grassroots. In: Giorgino V., Walsh Z. (eds) Co-Designing Economies in Transition. Palgrave 
Macmillan, Cham. 

Antoniadis, P. and Apostol, I. (2014). The Right(s) to the Hybrid City and the Role of DIY 
Networking. The Journal of Community Informatics, 10(3). Retrieved from http://ci-
journal.org/index.php/ciej/article/view/1092  

Cross, N. (1996). Creativity in Design: not leaping but bridging, Proceedings of the Second 
International Symposium on Creativity and Cognition, LUTCHI, Loughborough University, 
UK. 

Davies, G. and Gaved, M. (2017). Seeking togetherness: moving toward a comparative 
evaluation framework in an interdisciplinary DIY networking project. In: Proceedings of 
the 8th International Conference on Communities and Technologies (C&T ’17), Association 
for Computing Machinery, pp. 96–99. 

Dong, A. (2007). The enactment of design through language, Design Studies, Vol 28, p6. 

Franck, K. A., & von Sommaruga Howard, T. (2010). Design through Dialogue: A guide for 
Clients and Architects, John Wiley & Sons Ltd, London. 

Lakoff, G. and Johnson, M. (2003). Metaphors we live by. London: The University of Chicago 
Press. 

Merleau-Ponty, M. (1962). Phenomenology of Perception, Routledge & Kegan Paul, English 
Edition. 

Richards, I. A. (1936). The Philosophy of Rhetoric, Oxford University Press. 

Rogers, Y. and Marshall, P. (2017). Research in the Wild. Morgan & Claypool.  ISBN: 
9781627056922 

Savoia, A. (2011). Pretotype It: Make sure you are building the right it before you build it 
right. (2nd. Ed) http://www.pretotyping.org/uploads/1/4/0/9/ 
14099067/pretotype_it_2nd_pretotype_edition-2.pdf 

Schön, D. (1979). Generative Metaphor- A perspective on Problem Setting in Social Policy, in 
Metaphor and Thought (2nd ed) Cambridge University Press, 137-163. 

Suchman, L. A. (1987). Plans and Situated Actions: the Problem of Human-Machine 
Communication. Cambridge University Press, New York, NY, USA. 

Underhill, J. W. (2018). Metaphors We Live By. In Creating Worldviews Metaphor, Ideology 
and Language. Edinburgh University Press, 25–29. 
http://doi.org/10.3366/edinburgh/9780748643158.003.0003  

About the Authors: 

Michael Smyth is an Associate Professor at Edinburgh Napier University. He 
works in the field of interaction design and is a Co-Director of the Creative 
Informatics Project funded through the UK’s Arts and Humanities Research 
Council Creative Industries Cluster Programme. 

3836   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE



The Tree and The Room 

 

Ingi Helgason is a Senior Research Fellow in the Centre for Interaction Design 
at Edinburgh Napier University. She has a PhD in Interaction Design and has 
previously taught innovation and technology design at The Open University, 
UK.  

Lauren Lapidge is a researcher and community organiser exploring ideas of 
autonomy and agency in emergent technologies. She is currently undertaking 
a Master’s by Research at the School of Architecture and Landscape 
Architecture, University of Edinburgh. 

Katalin Hausel is a designer and community activist and is a member of the 
unMonastery group.  

 

Acknowledgements: The MAZI project (2016-2018) received funding from the 
European Union’s Horizon 2020 ICT CAPS initiative under grant agreement no 
687983 

3837   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE



Towards ‘regenerative interior design’: 
exploring a student project 

Giovanna Di Monte-Milnera 

aUniversity of Derby 
giovannadimonte@gmail.com 

Abstract | Interior designers should design for regenerative systems in order to achieve 
advanced sustainability, beyond the current ‘neutral’ sustainable design approach. A broader 
and more positive regenerative design and development approach supports building social 
and natural capital within the new ecological paradigm. The interior design discipline has 
made little contribution to this agenda. This paper thus explores interior design strategies, 
which relate to regenerative design strategies, through a student project proactively 
implemented within the Interior Design department at the University of Derby, in an existing 
3rd year module. A qualitative research design is used to analyse and code students’ 
proposals, using a constructivist, grounded theory approach. The results present ‘regenerative 
interior design strategies’. These varying strategies are used throughout the project, of which 
the most grounded tap into various social and environmental sustainability benefits. This can 
inform teaching about sustainability in interior design for a new ecological paradigm.  

KEYWORDS | REGENERATIVE INTERIOR DESIGN, SUSTAINABLE INTERIOR DESIGN, 
INTERIOR DESIGN 
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1. Introduction 

Interior design, as a built environment profession partly responsible for depleting the earth’s 

resources, has the potential to also improve the environment. Within a new emerging 

ecological paradigm, an overarching concept of ‘sustainability’ includes using regenerative 

approaches, and an advanced hierarchical structure of benefits. While ‘sustainable interior 

design’ is well documented and researched, contributions to the regenerative design agenda 

are thin in both education and industry. This research aims to uncover some potential 

applications of regenerative strategies in an interior design project. The paper explains a 

proactive teaching strategy wherein the topic of regenerative design was introduced within 

a student interior design project called VISION/MAQUETTE (V/M) at the University of Derby, 

in an existing 3rd year module, in the 2019/2020 academic year. The objective of this paper is 

to explore interior design student strategies that link to regenerative strategies. This can 

provide insight into the ways in which the discipline can improve education about 

sustainability, and to improve its environmental efforts beyond the current neutral, tool-

focused efforts.  

After the introduction in the first section, the second section discusses sustainability, interior 

design strategies, the pro-active teaching strategy and student project. The third section 

presents the research design and method, followed by a fourth section that presents results 

and a discussion. 

2. Background and review of literature 

2.1 Sustainability in the new ecological paradigm 

The new emerging ecological worldview is evolutionary, and comprised of living systems 

(Hes & Du Plessis, 2015). However, sustainability, as an overarching aspiration (Cole, 2012), 

is not being achieved with the current state of sustainable design, given its skewed sense of 

measurability and management. Non-integrative and flawed in its focus on the awarding of 

points, a new paradigm is needed that supports the advancement of the concept of 

sustainability.  

Firstly, sustainability (see Figure 1) has a hierarchical structure that requires three, nested 

key ingredients (Fischer, et al, 2007), in place of the triple bottom line. As Fischer et al state: 

“Societies cannot exist without a functioning life-support system, and economies can 
only flourish within a functioning social system with effective institutions and 
governance structures.” (2007, p.622) 
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Figure 1. Three nested key ingredients to achieve sustainability (Fischer, et al, 2007, p.622). 

Secondly, sustainability that acknowledges the importance of the environment necessitates 

a regenerating system. In such a system, positive development and regenerative design are 

key. 

 

Figure 2. Degenerative and regenerative systems (Plaut, et al, 2012, p.114). 
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Positive development involves designing “…not just with, or like, nature, but for nature” (Hes 

& Du Plessis, 2015, p.93) and to “…leave nature better than it was before human 

settlement” (ibid, p.107). The “…caveat that the outcome should be net positive: more 

nature, more opportunity and more options” (Hes & Du Plessis, 2015, p.107).  

Regenerative design, originally coined as designing regenerating landscapes, refers to a 

regenerative design and development methodology created by Regenesis (a professional 

interdisciplinary design team). Like positive development, regenerative design requires 

positive contributions that increase what existed before human development (Hes & Du 

Plessis, 2015). It is, however, broader than positive development, surpassing it in its aims for 

a “reconnection of human aspirations and activities with the evolution of natural systems – 

essentially co-evolution” (Mang & Reed, 2012, p.26). The concept of sustainability is 

impossible without regeneration: Figure 2 presents all these design approaches and the 

need for a regenerating system (Plaut, et al, 2012).  

Interior design has long supported the need for energy conservation (Wahl and Baxter, 2008; 

Theodorson, 2014, p.37). However, links to positive development and regenerative design 

are less evident in this discipline, yet are clearly necessary, as it is an established profession 

that contributes greatly to the built environment, as well as to the degradation thereof. 

2.2 Typical interior designer strategies 

Interior designers have a specific role: to protect public “health, safety, and welfare” (Martin 

and Guerin, 2005, p.1; IFI, 2011). They make use of various tools and modes of production 

(Königk, 2010). Interior designers also design with and for human environmental needs, 

interior construction, codes and regulations, design, products and materials, professional 

practice, and communication (Martin and Guerin, 2005, p.52). Drawing from my own 

experience as an interior designer in industry, and from various sources (Kang 2007; Ballast 

2010), interior designers in practice are expected to carry out a variety of tasks for a variety 

of projects. Some of these everyday interior designer practices (in the design stage alone) 

include: observing, interviewing, briefing, conceptualising, analysing, measuring, 

documenting, budgeting, using elements and principles of design, communicating, specifying 

materials, finishes and furnishings, evaluating products and details, drafting technical 

drawings, constructing models (digital or physical), understanding and applying building 

regulations, understanding building systems and services.  

As the interior designers role continues to grow more complex (Guerin and Martin, 2004; 

Guerin and Martin, 2010), and require collaboration (Van Marrewijk, 2014; Theodorson, 

2014), the discipline should look toward expanding its expertise, especially in the realm of 

protecting and benefiting the environment. 
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2.3 A pro-active teaching strategy and student project 

An existing, 3rd year interior design module (6ID501 – Design: investigation and identity) 

supports a year-long major project which requires students to transform an existing space 

within a building of significance. The module had no explicit outcomes related to 

sustainability. This offered an opportunity to encourage students to design with more 

relevant social and environmental concerns, and less ‘superficial’ typologies for their major 

project. Therefore, an introductory project, called VISION/MAQUETTE (V/M), was inserted 

into the curriculum. The V/M project is influenced by my previous holistic teaching strategy 

(Di Monte-Milner, 2017) used at a previous institution.  

This V/M project began with a questionnaire, issued to students in pre-project stage, to 

gauge their knowledge of the ecological paradigm, sustainability, and regenerative design. 

Thereafter, students were briefed, as part of a pre-design stage, to design a regenerative, 

spatial intervention (scaled model), as a bite-sized ‘taster’ of their upcoming, year-long 

major project. The intervention needed to: address a social and/or environmental issue; be 

placed within an inactive/underutilised space within their chosen site; be creative, and 

engaging; and use a regenerative design approach. It also needed to make use of multimodal 

forms of communication, to help present a popular and universally-accessible message or 

slogan. Students were then informed by myself and a supporting associate lecturer (whom I 

prepared), about the new, holistic ecological paradigm, and regenerative systems. 

Information was delivered via lectures, discussions, videos, and student-led group 

presentations. The design stage followed with one-on-one discussions in studio between 

student and facilitator, and a model-building, laser-cutting session in a workshop. Students 

submitted a digital presentation. In the final critique, each student presented a final scaled-

model of their regenerative intervention. 

3. Research design and methods 

Situated in the constructivist paradigm, the study uses a qualitative research design, and is 

ontologically interpretive and epistemologically subjective. I present my own and the 

associate lecturer’s research bias and self-reflection as facilitator. I have also had interest in 

the topic since embarking on a PhD in 2013. The aim is not to provide absolute truth, but 

valid truth. A constructivist, grounded theory (CGT) approach was used for content analysis, 

and coding was done inductively using NVivo™ software (computer-assisted qualitative data 

analysis software – CAQDAS). A non-linear approach was taken throughout coding so as to 

avoid forcing data into preconceived codes or categories (Charmaz, 2016). 

3.1 The Data 

The contextual data is comprised of documents related to the work of 12 students. Some 

students who took part are from one of the University’s international partnering institutions 
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(HTBLVA Spengergasse). In order to comply, an ethical clearance procedure was followed, to 

adhere to the EU General Data Protection Regulation (GDPR). The data was gathered 

throughout the timeline of the V/M project, and is available upon request. Some of the data 

was prepared by myself, which is thus not raw data. The document types (termed by 

Charmaz, 2016) include: 

• Elicited documents (8): 

o Questionnaires, 

o Questionnaire results (A) (only question 10 and 18 were coded). 

• Diverse documents (12): 

o Studio discussions (B) recorded and scanned by author,  

o Final digital presentations (C) submitted online by students, 

o Photographs of the final submitted models (D), taken by the author, 

o Lecturers feedback (E) recorded and scanned,  

o Peer feedback (F) recorded and scanned. 

Adding data that has multiple viewpoints is important in CGT to avoid forcing the data. 

Therefore, peer feedback (F) was also included as data to be coded. 

 

Figure 3. Photographs of a selection of students’ final models that were coded (Data D). 
Photos by author. 
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3.2 The research time  line 

The research process did not follow a pre-determined timeline or structure; instead, it 

inductively evolved as may happen in CGT (Charmaz, 2016). 

 

Figure 4. A timeline presenting both the events within the V/M project as well as the research 
programme (by author). 

Although I acknowledge that my coding began with guiding interests (the lens of 

regenerative approaches based on previous literature I have read), these offered only some 

ideas for coding. Figure 4 illustrates that the process of coding was non-linear, and data was 

not coded in the order that it was gathered. Coding was instead iterative and cyclical (some 

data being coded twice at different stages of the timeline), ensuring that the data was not 

forced into pre-existing ideas from the literature.  

A research journal (available upon request) includes a series of informal memos written 

throughout the project, which served as a method to clarify and generate codes and 

categories. These memos include eleven coding memos, three operational memos, and five 

analytical memos (which were also created in a non-linear order).  

The coding method emerged as ‘eclectic first-cycle coding’ later on in the coding process, 

even though it never began as such. It initiated with coding of data A as a reflective exercise 

(to avoid coding into pre-existing categories). Initial coding of data D followed whereby I 

coded ‘everything for everything’ to avoid pre-existing ideas. Next, upon reflection, ‘process 

coding’ became more suitable for then coding data D, B, C, E, F, and A again. Process coding 

is coding using gerunds or action words (Saldana, 2016). The research objective was to 

determine design strategies/actions, so coding with gerunds seemed more appropriate. 
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Charmaz (2016) supports coding for actions using gerunds in CGT. Parent and child codes 

were used to make it easier to sort codes as they grew in number. Next, main categories 

emerged (e.g. wellbeing, senses and community were merged into one) and were raised to 

the level of focussed codes. Here, the main concerns became apparent. Finally, categories 

were discussed in terms of existing literature. 

3.3 Delimitations 

It is important to recognise that the students had already chosen their site and ‘new use’ for 

their major project before the academic year began. Introducing V/M in the beginning of the 

module was important, because, and as Bogenstätter states, decisions in “early design 

phases determine up to 80% of the environmental pollution” (2000, p.376).  

The information about regenerative design that was delivered to students was based on a 

selected number of sources I had previously researched that were relevant to the topic. 

Students also co-creatively presented information to each other that they themselves found.  

Some boundaries for the coding process were created. The quantities of the NVivo™ region 

percentages were not taken into account in this qualitative study when coding the 

photographs/images. No text was coded, and instead coding of regions was done due to the 

various types of sources that needed to be coded. Repeated references to the codes 

revealed ‘groundedness’, not frequency. It was also important to ignore repeated codes for 

field notes I had taken myself. Only repeats in the data compiled and presented by students 

were coded. 

4. Results and discussion 

In this section, the codes and categories are explained, and are followed by the resulting 

‘regenerative interior design strategies’ used by the students (at different stages of the V/M 

project). 

4.2 The codes 

At first, I attempted to code any interior design strategy that I could see in the data (not just 

what I thought could be a ‘regenerative interior design strategy’). For example, l coded what 

I saw in the data: waste management, or a drawn gathering space, or an energy-generating 

element. The amount of codes (representing strategies) grew considerably. It therefore 

became essential to group these codes (as child codes) within higher-order parent codes to 

make sense of the data. It then became appropriate that these parent codes reflect the 

stages of the V/M project: 

• Assuming (a parent code in the pre-project phase);  

o Example of a child code: waste management.  
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• Intending (a parent code in the design stage) 

o Example of a child code: gathering space.  

• Designing (a parent code in the final stage i.e. model).  

o Example of a child code: energy-generating element. 

It is important to note that intending was further separated into intending: initial (data B) 

and intending: final (data C). This is because some codes represent students’ design 

intentions, and not what they actually implemented in their final models.  

It became obvious that child codes needed to reflect actions and so codes were renamed to 

gerunds, for e.g. designing for waste management; designing a gathering space; designing 

with energy-generating elements. The action/gerund designing used for all the child codes 

are a culmination of typical designers’ tasks like specifying, drawing, analysing, technically 

resolving etc. These were presented earlier in the paper and emerged from my own industry 

experience and literature presented by Kang (2007) and Ballast (2010). 

4.3 Emergent main categories 

The action-type child-codes then totalled 178, and are available upon request. Those that 

were similar or significant were then raised (merged and renamed where necessary) into a 

total of 7 main categories (i.e. main strategies). Five of the seven main strategies fell in the 

parent Assuming; six in the parent Intending; and six in the parent Designing. Other 

unrelated strategies that were insignificant fell off.  

The table below presents the five most significant of the main strategies, which I term 

‘regenerative interior design strategies’. They appear in bold, and in order of groundedness, 

in the table below. It is clear that different design strategies appear more grounded in some 

stages of the project than in others. 

Table 1. Resulting main ‘regenerative interior design strategies’ in order of groundedness, 
with those most significant in bold. 

V/M Project stage: Data / 
Diverse 
documents: 

Parent codes: Main categories/strategies (out of 
many merged child-codes): 

Pre-project stage Data A Assuming Designing for nett positive flora and 
nature 

Designing to add value to existing 

NA unsure or not answered 

Designing to recycle reuse reduce 

Designing for and with communities 

Pre-design stage N/A N/A N/A 

Design stage Data B&C Intending: initial 

intending: final 

Designing for and with communities  

Designing to add value to existing 
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4.4 Discussion 

This research uncovers a possibility of seven ‘regenerative interior design strategies’. The 

five most significantly grounded of these are explained in order of significance below. It is 

important to note that the term ‘designing’ is repeatedly used in the category and child code 

names. I use the term in this study to represent only some of Kang (2007) and Ballast’s 

(2010) designer tasks, because it was a student project, and not an industry-related project. 

Designing, therefore, includes the act of researching, drawing, documenting, specifying, 

communicating etc. 

 

Regenerative interior design strategy 1: Designing for and with communities  

This main strategy is a consolidation of two strategies: designing for wellbeing, and designing 

for and with communities. Examples include designing for: the senses, spirituality, education, 

healing, mental health, physical wellbeing, a human-nature-connection, health and safety, 

comfort, interconnections, equity, accessibility, own voice, tolerance, respect, social 

activities, multi-cultures, future generations, local skills and art, and giving back to the 

community.  

This category thus, in sum, is about designing for social benefits (see Figure 5), and is the 

most grounded of all five strategies. This supports the notion that interior designers “…shape 

spaces that shape the human experience” (IFI 2011). These strategies not only support 

design that is for society, but design with society. We know from research that for interior 

design to become regenerative, designers should focus on human issues (Sorrento quotes 

Ellison in her article, 2012, p.41; Pliess, 2011; Theodorson, 2014, p.37), because the 

occupants are emerging as key players responsible for the performance of buildings 

(Theodorson, 2014, p.42). Regenerative design also values the ‘who’ of a place through 

    

  

Designing for nett positive flora and 
nature 

Designing typologies 

Designing to recycle reuse reduce 

Designing with a regenerative design 
tool 

Final stage Data D, E, F Designing  

 

Designing for and with communities 

Designing to add value to existing 

Designing for nett positive flora and 
nature 

Designing to recycle reuse reduce 

Designing typologies 

Designing with a regenerative design 
tool 
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design that can “continue to engage with the stakeholders long after the designers and 

builders have left” (Hes & Du Plessis, 2015, p.119). Because this main strategy further aims  

for designing to revive and re-value the community’s skills and stories, it also promotes the 

regenerative ideal of designing for ‘story of place’. The strategy of interconnecting people to 

a natural setting or ‘place’ also promotes co-evolutionary ideas. After all: 

“[h]umans are part of nature and as such have a contributive role to play in the 
health and evolution of the living systems of which they are part, continually 
participating as nature and developing the potential of both the system and its 
inhabitants.” (Hes & Du Plessis, 2015, p.112)  

 

Regenerative interior design strategy 2: Designing to add value to existing  

This second most significant strategy represents: restoring, repurposing, improving the 

existing, adding uniqueness, or celebrating an existing building’s uniqueness and character. 

Even though the major project already required students to reuse an existing building prior 

to this project, these strategies appeared to offer more than simply designing to reuse the 

existing.  

In reviewing theory of regenerative design, this category can also link to ‘story of place’. 

Revaluing existing stories about the place, and valuing uniqueness by improving a space, can 

help shape “relationships between people, the place in which they reside, [and] past and 

future generations” (Hes & Du Plessis, 2015, p.119). Understanding the existing site, evoking 

ownership of the site and ongoing learning and co-evolution of people and their place are 

important concepts in regenerative design. Although this category seems to respond mostly 

to the economic sphere of advanced sustainability modelling (see Figure 5), the added focus 

on stories means that the category straddles social and economic benefit.  

 

Regenerative interior design strategy 3: Designing for nett positive, flora and nature  

This strategy, initially called designing for and with flora, later merged with designing 

inspired by nature, as students referenced biomimicry and biophilic design. The strategy 

then also seemed to represent the use of energy-generating design, which reflects the nett 

positive contribution to natural resources synonymous with regenerative design.  

A current trend in interior design is to add restorative natural settings in interiors to benefit 

occupants psychologically (Bringslimark, 2011, p.484. Interiors that use natural elements as 

positive distractions promote wellness (Ulrich, 1991, p.107), since “people particularly like to 

see natural contents” (Ulrich, 1993 in Bringslimark, 2011, p.470). This category can be 

positioned in the environmental sphere of improved sustainability (see Figure 5), while also 

benefitting society. This is most interesting, as it suggests the potential for interior design to 

not be solely for economic and social benefit, but for the environment that both of these 

exist within as well. 
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Figure 5. The proposed ‘regenerative interior design strategies’ (1-5) within an advanced 
model of sustainability (Fischer, et al, 2007, p.622, adapted by author). 

Regenerative interior design strategy 4: Designing mixed typologies  

This strategy – of designing for mixed typologies and spaces (like consumer, creation, 

consultation, educational, and commercial spaces) – did not seem to fit with any other 

aforementioned strategy. At first, it did not appear to be a regenerative design strategy, 

however, a design may have economic benefits if it includes a rich variety of spaces for an 

array of functions that benefit multiple users’ needs. It adds on-going viability, which is an 

important element of designing for ‘place as core’ in regenerative design (Hes & Du Plessis, 

2015, p.117). In contrast, design of unsuccessful or one-dimensional typologies will lead to 

more unused space and a wasted chance to generate any nett positive social or natural 

resources. 

Regenerative interior design strategy 5: Designing to recycle, reuse, and reduce  

This strategy includes using upcycled furniture, reusing waste, charity bins, recycled 

materials, waste and water management, and designing for multi-functional use. This mode 

of design aims to efficiently use and manage available materials and resources and benefits 

the environment in a similar way to the third strategy. If these two are then linked, this 

joined strategy would become the third most important category. This means interior 

designers can contribute to the environment even more than initially envisioned. Figure 5 

presents this concept.  

It is important to conclude that interior design students design with different strategies and 

at different stages of the project. They showed a better inclination to design for the 

environment at the beginning of the project, while designing for social benefit was most 

significant in the middle and end of the project. 
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4.5 Future recommendations 

While the results obtained are useful, the number of participants was small, so the project 

can be repeated for further insight (a repeated project is already underway). These few 

student projects nonetheless offer some potential for developing ‘regenerative interior 

design strategies’ that can enable regenerative systems. This set of examples can be used to 

inform interior design students in future, and to promote the idea of designing for and with 

the environment throughout a project. It could further be beneficial to code these students’ 

final projects at the end of the academic year, in order to see the extent to which they 

continued to use regenerative approaches. This could reveal further strategies, or uncover 

those that were never implemented in the end at all.  

The project, however small, did include a mix of local and international partnering students. 

It could be interesting to study the differences in strategies used among these different 

cultures. A more collaborative student project could also have revealed even richer 

regenerative design strategies, and would have further supported Williams’s (2012) idea that 

transdisciplinary approaches are key to designing regenerative places. As Williams notes, 

regenerative design has education and training challenges (2012), so this project can inform 

the way in which educators package whole/living systems thinking into existing curricula. 

4.6 Limitations 

This class was made up of a small number of students and participants, however the project 

was repeated in 2020 and is already being researched to offer further insight, because with 

this small data set, design strategies and responses cannot be generalised. These students 

have also not yet been fully employed as practising interior designers, so their design 

strategies are limited at this stage.  

Students were also only shown specific information, which I am familiar with (having read 

about the topic since 2013), and the only nett positive regenerative design examples I was 

able to present to them were urban, landscape, architecture and product design examples. 

This could have influenced their own design strategies.  

Furthermore, many students in the class are German-speaking, so although complicated 

jargon used in questionnaires and presentations was explained, at times concepts could 

have been misinterpreted. Regenerative design also presents some confusion in that it is a 

complex issue with no fixed steps to follow (Tainter, 2012). 

5. Conclusions 

Interior design needs to respond to the ecological paradigm of an advanced notion of 

sustainability by adopting regenerative approaches. Sustainable design is facing criticism. 

There is also little literature suggesting potentials for ‘regenerative interior design’. A 

proactive, introductory V/M student project, inserted into an existing curriculum, uncovers 

some interior design strategies that can be used to design for regenerative systems (which is 
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finally proposed in this research as ‘regenerative interior design strategies’). It also shows 

that students’ strategies changed at different stages throughout the project. It also showed 

that there were five most grounded strategies, the most significant having social benefit. 

Some strategies did offer environmental benefit, suggesting that interior design can in fact 

also benefit the environment. These environment-focussed strategies were more significant 

at the beginning of the project however, and can offer insight into how the discipline can 

better teach and design for and with the environment, within the ecological paradigm.  

After the introduction in the first section, the second section presented sustainability in the 

ecological paradigm, followed by typical interior designer strategies, and the pro-active 

teaching strategy (where the student project was then described). The third section 

explained the research design and method, followed by a fourth section that presented 

results and a concluding discussion. 
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Abstract | Nowadays customers expectations has changed and consumers have become 
much more conscious, demanding and always looking for transparent and traceable services 
and products. World fashion market is changing too, thanks to younger customers who share 
their experiences and needs through social networks and digital platforms: this developed a 
new critical approach to companies behavior, who are now asked to respond of their social 
and environmental responsibility. Unfortunately, despite their distribution, many of these 
platforms are not easily accessible. In this context, textile industry is one of the most articu-
lated ones, appearing mixed and heterogeneous especially because of the presence of many 
companies and actors working in one of the longest supply chain of the manufacturing indus-
try. Those reflections conducted to the design of a platform: Trace, that will provide clarity 
and guarantee the quality of Italian products throughout the supply chain. 

KEYWORDS | ETHICAL FASHION, TEXTILE SUSTAINABILITY, TRACEABILITY, SUPPLY CHAIN, 
DESIGN MANAGEMENT 
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1. Introduction: the Prato textile district 

Companies agglomeration in districts represents the primary vehicle of Italian manufacture 
international opening (Becattini 1998; Brusco, Paba 1997; Fortis 1998) also in the fashion sec-
tor. The Italian Fashion System is composed indeed of an archipelago of specialized territorial 
areas; this represents a unique wealth for industrial development opportunities.   
It is possible to identify the textile-clothing sector in Italy in a strong fragmentation: there are 
local systems specialized in textile manufacturing activities, others in clothing, others in both. 
Companies operating in these local systems work together with mechanisms of exchange, 
generation, and reproduction of intangible resources such as knowledge or trust. (Becat-
tini,2003; Becattini, 2015; Dei Ottati, 2005). 
This research is rooted in the Prato textile district, which is composed of several companies 
dedicated to the processing and production of textile fibers. The Prato textile district has been 
assumed as an archetypal exemplification of Marshallian Industrial Districts' processes (Becat-
tini, 2004). This is a particularly articulated reality in which different sectors coexist, including 
actors supporting the whole supply chain. All the peculiarities that qualify leading companies 
in the district seem to be as crucial as diversified in operating methods, technologies used, 
reference markets, and above all, the organization of the supply chain. Moreover, the pres-
ence of numerous actors makes this sector heterogeneous with one of the most extended and 
elaborate production chains.  
Thus, the integrated and coordinated management in a supply chain represents a primary tool 
to ensure a winning service and to gain a competitive advantage through collaborative con-
duct and transparency, especially in an evolving market like fashion, with ever-higher levels 
of uncertainty and unpredictability.  
This research was conducted according to two parallel axes: one leading to the historical link 
with the environmental sustainability of the district was carried out within the Datini archive 
located in Prato. The second is based on a field analysis within a sample of companies. 
The analysis revealed that the coordination of the supply chain was often underestimated due 
to the lack of information shared between downstream and upstream companies. Moreover, 
the multiplication of competitive pressure requires companies to explore new areas for im-
provement within the individual company. The risk management shared between pro-
ducer/distributor and shopkeeper resulted in being decided unequal. 
Besides, the intense transformations undergone in the whole fashion sector is worth men-
tioning: it is possible to notice the growth of different consumption model generated by the 
social change. Examples can be found in growing attention to pollution and global warming 
issues lead by numerous campaigns such as "Fashion revolution" or the Greenpeace campaign 
"Detox my Fashion". The latter includes 80 worldwide companies committed in reduction of 
their environmental impact and use of chemicals in production processes. It is also notewor-
thy that among these 80 companies participating in the Detox campaign, 34 are in the Prato 
area, bringing out a deep-rooted awareness of the sustainability of the Prato textile district. 
For decades we have witnessed the delocalization of production (mainly oriented towards the 
Asian continent), impacting significantly on the planet in terms of pollution and emissions. 
Many studies have focused on the social and environmental impact of the fashion and textile 
industry, (Boston Consulting Group, 2017, Claudio, L., 2007; Birtwistle, Moore, 2007), showing 
that the impactors elements are manifold and not exclusively linked to the production of raw 
materials. 
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Moreover, the fashion consumer nowadays is demanding, connoisseur, selective, and his/her 
buying habits are based on personal evaluation of the product, and therefore, challenging to 
permeate. As it happened with the customer-product, the relationship between client and 
brand is currently based on reputation and feedback, making the old fidelization methods in-
effective. 
This contribution has the aim to explore strategies for safeguarding and enhancing the Prato 
textile industry, through the proposal of a new model of traceability for products and pro-
cesses. The aim is to trace and systemize all information regarding the supply chain: from raw 
materials to production and distribution processes. The result would reveal itself inviolably 
through a platform based on Blockchain technology. 
Hence, this contribution intends to investigate transparency and traceability in the textile in-
dustry, with a specific reference to the Prato district. The output of this reflection is TRACE: 
the proposal of a traceability platform that aims to provide clarity to the customer, as well as 
guarantee the quality of Italian textile products throughout the supply chain. 

2. Emerging scenarios: ethical fashion  

Sustainability in the fashion system is an extended field of study that has evolved from a vision 
centered on purely ecological aspects to a global meaning concerned about how social and 
economic dimensions of supply chain can impact on the territory (MacArthur, 2013).  
In the past few decades, the fashion industry has been one of the main driving forces for global 
development (Maloney, 2015). The scenario is changing; sustainability and responsibility is-
sues have become central in the debates on the future fashion industry, mostly thanks to the 
change of a fundamental actor in the supply chain: the consumer (Choy et al., 2012). 
 
2.1 Ethical fashion 
Multiple realities compose the concept of environmental sustainability in the textile-clothing 
system. Sustainability concept is rooted in the longevity of the product and the possibility of 
a second life through the recycling of the fibers (Ricchetti, Frisa, 2011) as well as social impact 
of production processes. There are, therefore, multiple aspects that can be considered cor-
nerstones of this theme, all strongly connected.  
Information and communication technologies (ICT) nowadays drive industry competition, 
tending to reshape the nature of manufacturing and manufactured goods (Porter & Hep-
pelmann, 2014). Moreover, information technology opportunities have led the consumers to 
become increasingly aware, demanding, and looking for transparent and traceable services 
and products. 
Companies have perceived these changes in consumer behavior as a request to exhibit their 
social and environmental responsibility transparently (Brown, 2010). Hence, the "prevailing 
ideological system" (Fabris,1995) changes and significant new opportunities are emerging for 
design culture. 
Sustainable fashion is a growing need, especially facing the critical issues that have emerged 
in the fashion industry in the last decades. The term Eco-Fashion means a virtuous circle that 
includes all the steps: the design of a more durable product, the choice of materials, produc-
tion, and distribution of products, trying to achieve the minimum possible environmental im-
pact.  
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Eco-Fashion has an excellent media response, is a communicative force for a new life approach 
that allows ideas for sustainable strategic design. The increasing presence of Eco Fashion col-
lections on the market shows a growing awareness. It seems to be strategic and oriented to-
wards more solutions made of transparency, traceability, certification, communication as a 
function of a possible recycling facilitation. 
A sustainable system is not simple at all; one of the ways may concern the reduction of the 
consumption of primary resources (raw materials, energy) and the reuse as well as the recy-
cling of materials. In other words, the goal is to be able to adopt an economic system whose 
mission is to reduce the waste generated during all phases of the product. Approaching sus-
tainable management in the fashion sector inevitably means including the entire textile supply 
chain. 
"The difficulty (in the fashion industry) is to see how all the suppliers of the individual compo-
nents can be ethically secured and accounted for, together with the labor used to manufac-
ture the garment, its transport from factory to retail outlet, and ultimately the garment's af-
tercare and disposal "(Beard, 2008).  

 
2.1 Ethical consumer  
Changes in consumer behavior actively contributed to the centrality of sustainability and re-
sponsibility themes in the fashion industry. 
The new consumer is an active part of marketing strategies, compared to the past it is no 
longer faithful to a single brand, it is more selective and demanding and often changes con-
sumption styles (Rinaldi, Testa, 2013). 
Digital technologies are the main contributors to this change in dynamics. "In the digital age, 
people are used to commenting, documenting, and sharing their experiences online. There-
fore, loyalty is also and above all, determined by advocacy, or by the willingness to recom-
mend a brand to other people" (Kotler, Stigliano, 2018). 
The current consumer, therefore, is an increasingly fluid figure, has multiple identities, and 
escapes traditional segmentation attempts. He is autonomous, informed, prudent. 
Francesco Morace speaks of Consum-Author (Morace, 2016) as a subject who becomes the 
protagonist and "author" of his existence and his own consumer choices. It is a hybrid figure 
that wants to be involved and informed on both the genesis and the traceability of the product 
he/she buys. This phenomenon has led to an increasingly strong binding between being and 
buying, taking the path of critical and participatory consumption. As Francesco Morace (2011) 
wrote: "sustainability can be an element of differentiation and advantage of a product, but 
over the next 20 years being 'sustainable' will be a necessary feature that every product will 
have to incorporate in order to access the market ". 
Thus, social and environmental issues are crucial, especially for young consumers, who 
through their purchasing habits by promoting brands aligned with their values. Nine out of 
ten consumers of generation Z believe that companies have the responsibility to address so-
cial and environmental issues (Cone Communication, 2017). 
Being recognized individually and receiving an offer designed according to specific tastes and 
needs are fundamental prerequisites for establishing a lasting relationship between people 
and companies. In order for this bond to be established, it is necessary for companies to put 
customer-centered innovation processes into practice, one of the design capabilities of "Lead-
ing Business by Design" (Micheli, 2014). The company acquires value as much as the consumer 
participate in the corporate culture. 
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Consumers have created a more respectful buying habit. Specifically, the increasing amount 
of available information modifies the models of value creation. In this scenario, a designer can 
be a "creativity manager", assuming a vital role in the project of all product lifecycles, as well 
as in need to generate, or in some cases support, the conscious criticism of the contemporary 
user in this fashion sector. 

4.Transparency and traceability 

Transparency and traceability are now acknowledged as necessary to measure social and en-
vironmental sustainability in the supply chain of the fashion sector. 
"Being transparent" in the entire supply chain is the result of work done on traceability and 
certification, guaranteeing ethical standards, respect for social criteria relating to workers' 
rights and respect for environmental criteria (water supply, energy recovery, polluting emis-
sions into the atmosphere, production and management of waste,   management of danger-
ous substances and materials). 
the widely accepted definition of traceability is from the International Organization for Stand-
ardization (ISO), with the added key component of a sustainability focus: 
Traceability: The ability to identify and trace the history, distribution, location, and application 
of products, parts, and materials, to ensure the reliability of sustainability claims, in the areas 
of human rights, labor (including health and safety), the environment and anti-corruption. 
Being able to implement a traceability system means being able to map the operational and 
production flows, from the extraction of raw materials to the production of semi-finished 
products and parts up to the production of final products, retail, and possibly the use and 
reuse, in line with a circular economy. 
Using this approach means involving all the players in the production network and educating 
them towards transparency; provide information that allows for a standard, transparent, and 
accessible understanding. 
Educating the different actors of the supply chain means for companies to develop adequate 
design management capabilities connected to five factors: awareness, planning, resources, 
skills, and process (Kootstra 2009). 
The theme of traceability is undoubtedly not a brand new topic, dealt with for years in the 
study areas linked to the dynamics of logistics and business management. Nowadays, the com-
municative aspects of traceability systems grow in importance as they represent an additional 
point of contact with the consumer.   
A series of opportunities for design are grafted, also thanks to the technological advancement 
and, in particular, the most recent opportunities potentially offered by the blockchain. 
Recent studies on the application of blockchain technology in the agrifood sector show that 
open-source, decentralized, distributed database for storing transaction information (Fran-
cisco, Swanson 2018) can ensure the accuracy of this information, such as product quality, 
safety, and labeling. 
In the context of sustainability, traceability is a tool to ensure and verify the sustainability 
declarations associated with goods and products, guaranteeing good practices and respect for 
people and the environment along the entire supply chain. 
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5. Trace: the design of a traceability platform  

Trace has the aim of providing transparency and traceability within the supply chain. The en-
tire project was experimented in the Prato district, which represents "an exemplary history of 
Italy's districts" (Becattini, 2000)  
Based on blockchain technology, this platform addresses its offer both to companies, suppliers 
of yarn/fabric, and to the consumer who will purchase the final product. The application of 
this technology within the textile supply chain becomes a strategic tool, suitable for enhancing 
the industry itself, optimizing production processes, and reassuring the consumer about the 
operations conducted by companies.  
Moreover, blockchain technology ensures the integrity of the data when it is exchanged in a 
transition, allowing the elimination of intermediaries and simplifying the relationship between 
brand and consumer. In order for a transaction to take place, all the nodes (participants) must 
agree on the correctness of the data transferred.  
 Once the transaction is validated and inserted into the Trace platform, it remain unviolable 
and visible to all the network. This solution can guarantee reliability and security of the trans-
ferred data transparency (as every data is visible to all the actors of the network), thanks to 
the distributed database that allows establishing a new concept of trust.  
The blockchain can guarantee a "digital" architecture capable of connecting and guaranteeing 
the exchange between the various players in the supply chain, stimulating them for collabo-
ration.  
Trace follows the product in every supply chain process, and thanks to the help of new tech-
nologies, information is collected quickly and intuitively. Each item in the production chain 
will be equipped with a "digital passport": labels, like a membrane, are applied to each piece 
of fabric. Labels are made of MINERVA PHA, a high-performance biodegradable biopolymer, 
in which a chip is inserted to assimilates step by step the information regarding the different 
processes.  
 All actors involved in the supply chain can view and approve the status of the article. In the 
final stages of production, the chip is extracted and inserted inside the tag that accompanies 
the garment in the stores. 
The consumer, willing to know the origin of the garment, can trace the history of the product 
thanks to the chip and intuitively know exclusive content about it. 
Ensuring a system based on traceability, thanks to blockchain technology, contributes to the 
enhancement and protection of a Made in Italy product. Collaborating in the creation of con-
ditions of transparency and environmental protection, as well as increasing consumer confi-
dence. 
The opportunities of this platform have, above all, an ethical and social value. The conscience 
of the place is an intermediate step to regain social responsibility and can reopen the way for 
a vision of society that goes beyond the market.  
Trace is based on a clear concept: production is a social fact and, therefore, a manifestation 
of cooperation between subjects. Thanks to Trace, Prato's textile product can have a new  
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Figure 1. The TRACE process from both producers and consumers point of view. 

 
strategic value that will allow it to diversify for international markets, where social responsi-
bility offers a competitive advantage. 
It is essential to make known products characterized by the imprint of a district that has un-
dergone many transformations, strongly linked to tradition with a look at innovation and re-
source management. Social responsibility as a value but also as an identity. Trace allows to 
shed light on these issues and make all the information accessible to the final consumer. 
Thanks to the design culture combined with opportunities led by recent technologies, tangible 
and intangible values are intertwined in Italian production, offering a new vision that com-
municates through a different perspective. 
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6.Conclusions 

The fashion sector has one of the most complex supply chains, with collections that follow 
one another continuously imposing tight rhythms of development and lead times. 
The structure of the Italian supply chain in the fashion sector is complete, with companies 
operating upstream producing semi-finished products for the subsequent phases (spinning 
and weaving) and companies downstream that market the finished product. 
The sudden change in the market leads companies to choose a sustainable direction but in an 
ever shorter time. The adoption of an adequate Supply Chain Management tool that allows 
synchronizing all the operations of supply, production, distribution, and sale ensures optimal 
performance and savings in time and costs by promoting product quality. 
The multiplication of competitive pressure obliges companies today to seek new areas for 
improvement within the individual company. There are very few companies in Prato that deal 
with the entire production process, ranging from fiber selection to marketing. On the other 
hand, there are many industrial companies that cooperate for the return to the end customer 
of a qualitatively valid product. 
In this scenario, there is also an intensification of competition, which is associated with less 
accessibility not only to financial resources but also to raw materials, and these conditions 
have increased the competitive centrality of human capital, technological innovation, and ef-
ficiency in the use of resources. Moreover, the impact of the crisis has made it necessary to 
contain those phenomena - increasingly less sustainable - through social inclusion policies, the 
fight against poverty, respect for human rights, work, and the environment.  
It is therefore possible to claim that the process of globalization and the economic and finan-
cial crisis have contributed to the growing idea that survival and future development presup-
pose balance and compatibility between three fundamental aspects: the achievement of fi-
nancial results, social implications, and environmental impacts. 
Companies are key players in the concrete implementation of this development model, which 
finds its synthesis in the concept of sustainability. 
Hence, it is possible to elevate sustainability to a business paradigm, which includes the Triple 
Bottom Line model (Elkington, 2013): achieve Profit by respecting the environment (Planet) 
and People.  
TRACE, in line with ethical and environmental values, represents a strategic tool, ideal for 
managing communication between the various players in the supply chain, guaranteeing in-
formation security and respect for production. 
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Abstract | Based on the bleak trajectory of the near and far future due to climate change, this 
paper outlines some of the assumptions that makes relevant actions so hard to implement. 
We suggest a framework that enables us to radically rethink sustainability as well as both 
human and design agency. Based on a simple “Walk-the-Talk” model, potential actions are 
mapped for both (i) established and (ii) more alternative approaches. The former being the 
one espoused in today’s discourse, while the latter seems to get surprisingly little support. By 
describing three concrete product concepts we illustrate how by shifting focus to more 
alternative approaches, we can precisely address the challenges that more traditional 
approaches have obviously failed to address. In order to find relevant leverage points for both 
design and required systems change, the paper finally discusses why the traditional 
approaches still are so dominant in our quest to address climate change. 

KEYWORDS | CLIMATE CHANGE, DESIGN, DEVELOPMENT, LONG-TERM SUSTAINABILITY, 

SYSTEMS CHANGE 
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1. Background  

Design has for quite some time been concerned about the changes needed in how we 

humans design, build and organize our sociocultural and techno-economic environment. An 

important insight from long-term sustainable systems is that they are typically characterized 

by cooperation and diversity. For many centuries, however, the western cultural sphere, 

with its initial European epicenter, has worked in the complete opposite direction. The 

hallmarks of this direction have been expansion, exploitation, competition and domination. 

It can be argued that it is primarily facilitated and accelerated by the global implementation 

of an economic and industrial ‘monoculture’ with infinite exponential growth as its primary 

and essential strategy for survival, which in turn is predicated on continually plundering the 

life-sustaining biosphere. This monoculture is contrary to everything we know about resilient 

and long-term sustainable systems. In this ‘race to the bottom’, the natural world is swept 

out of the way, as a mere externality. 

Modern human civilisation has now arrived at an evolutionary cliff—towards a literal 

“hothouse” Earth (Steffen et al., 2018), stripping the life carrying capacity of the natural 

world (Ceballos et al., 2017; Díaz et al., 2019). It has been argued that it is a feature of our 

existing economic system tied to infinite growth which has historically cheapened the 

natural world in order to dominate and exploit it (Patel & Moore, 2017). However, in order 

to discuss the situation and its implications we first need to get some fundamental 

assumptions in place. 

1.1 Rethinking Sustainability and Development 

Sustainability as a concept has been frequently used, and probably also misused, since at 

least the late eighties when UN’s Commission on Environment and Development (WCED) 

published ‘Our Common Future' (WCED, 1987). A unique insight of the report was how it 

understood the environmental crisis as an interlinking of seemingly disparate systemic crises 

that could not be addressed in isolation. In particular, it had highlighted sustainability’s 

relation to development, as it was explicitly written in both the commission’s name and in 

their oft-quoted definition of sustainable development: 

"Sustainable Development is development that meets the needs of the present 
without compromising the ability of future generations to meet their own needs." 

Generally speaking, sustainability can be described as the ability to ‘exist constantly’, while 

today it more specifically refers to the capacity for the biosphere and human civilization to 

coexist. One tension becomes highlighted when ‘sustainability’ is linked to ‘development’, 

as what is perceived as development today just as well could be unsustainable. If true, 

should one still try to sustain that development? It has even been argued that ‘sustainable 

development’ is an oxymoron as the development paradigm is possibly inherently 

unsustainable (Brown, 2015), which of course depends on what is meant by ‘development’. 

With the hindsight of more than 30 years since the UN published their report, it is therefore 
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important to ask if it is development, as we know it today, or should we rather refer to a 

more ‘terrestrial’ (Latour, 2018) or ‘regenerative’ (Wahl, 2016) notion of the concept. 

Regardless, it is becoming increasingly obvious that what we today call ‘development’ is 

destroying the life sustaining biosphere, while both increasing the gulf between the few very 

rich and the many poor (Hickel, 2017) and exponentially increasing the extraction of 

resources and emissions (Martenson, 2011; Raworth, 2017). 

The UN’s attempts in the early 21st century to resolve this inherent tension between 

sustainability and development resulted in 15 years (2000-2015) of Millennium Development 

Goals (MDGs), but as an exercise, it nearly ended in complete failure (Hickel, 2018). 

Eventually, after some statistical maneuvers, which included moving the baseline year for 

measurement from 2000 to 1990, it was claimed that the goals had been more or less 

reached (Ibid.). Following this, 17 Sustainable Development Goals (SDGs) were announced, 

to be achieved within 15 years from 2016 to 2030. While it is still too early to know the exact 

outcomes of these goals, there seems to be consensus emerging on the very bleak prospects 

for our planetary future (Díaz et al., 2019; Wadhams, 2017). Especially as the SDGs still set 

the goal for economic growth (SDG 8), as a condition to solve the crises, which for many is 

the primary driver of the crises (Brown, 2015; García-Olivares & Solé, 2015; Hickel & Kallis, 

2020). In figure 1, Rockström & Sukhdev (2016) sketch out how the SDGs link up to the 

‘biosphere’ and ‘human civilization’, illustrated as ‘society’ and its ‘economy’, respectively. 

 

Figure 1. Rethinking and reconnecting the 17 UN SDGs with food. Credit: Stockholm 
Resilience Centre (Rockström & Sukhdev, 2016) 
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1.2 Rethinking Human Agency 

The discourse surrounding both sustainability and sustainable development tends to be 

highly politically charged (Fry, 2011; Giddens, 2011; Latour, 2018). Much of that goes beyond 

the scope of this paper. However, we believe that figure 1 above at least needs to be 

clarified by adding the actual relation between the three levels at hand.  

Below figure 2a illustrates how the entirety of our human civilization is a mere subset of the 

biosphere; completely dependent on and ‘nested’ within the Biosphere, what is typically 

termed as a ‘nested system’ (Capra & Jakobsen, 2017). This implies that the larger system of 

the Biosphere does not have the same kind of dependence to us humans. As long as we 

don’t mess up the Biosphere, it’s remarkably resilient. However, there is a limit to what it 

can take and many of these limits might already be on the brink (Steffen et al., 2018).  

  

a) A Nested System relying on the laws of nature b) A Nested System relying on the laws of economics 

Figure 2(a,b) The nested systems model modified from Temesgen et al. (2019) 

The biosphere, bound by the laws of nature, offers the bedrock from which society emerges 

and from within society, the economy emerges. Contrastingly, our present civilization seems 

to follow a completely reversed nested order as illustrated in figure 2b, implying that the 

‘laws of economics’ set the limits to what can be done in the system. So arguably, in spite of 

the talk about what’s required to restore and renew what human society has damaged, we 

seem to act as figure 2b illustrates, i.e., the complete opposite to figure 2a and by that 

challenging the laws of nature in favor of economically feasible solutions. Or as Naomi Klein 

puts it:  

 “What the climate needs to avoid collapse is a contraction in humanity's use of 
resources; what our economic model demands to avoid collapse is unfettered 
expansion. Only one of these sets of rules can be changed, and it’s not the laws of 
nature.” (Klein, 2014, p. 21) 
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1.3 Rethinking design’s agency 

Design has been criticised for being a mere instrument for developing the consumerist 

‘wants’ for sustaining economic growth, which the present system seems to depend on far 

more than the ‘humans’ that designers are told to be focusing on. Giving a “perception of 

designers as creative, capitalist nerds delivering sexy looking things” (Fry, 2009, p. 120). 

The full enormity of the climate and ecological crises has brought us, a small international 

research group in design, to confront and deliberate on our role as designers as we look to 

change this bleak trajectory that is leading us towards the complete collapse of our life 

sustaining biosphere. How then do we as designers explore, develop and use our disciplinary 

tools and mindsets to address issues related to climate breakdown and comprehend the 

radical changes that are essential within nearly all levels of our society? Instead of looking 

from within a human centred point of view, in this paper, we will take a step out of most 

typical frames by asking what we, as the human species, need to do to better fit into the 

larger system of the biosphere that we both threaten and depend on. In this paper we’ll 

therefore discuss what is required to ‘walk the talk’ towards a more long-term sustainable 

trajectory. 

2. The Walk the Talk Model 

As discussed by Amsale Temesgen et al. (2019) it makes an immense difference whether we 

restrict our options and goals to be feasible within the present economical paradigm or not. 

In this paper we’ll explore if this distinction can be generally useful in order to discuss the 

multitude of approaches available today, how ‘densely they tend to be populated’ in present 

day discourse and the leverage points (Meadows, 1999) to change the present system to a 

more ‘long term’ sustainable one. We’ll do so by first establishing a rather simplified map 

illustrating the ‘tension field’ at play.  

We call it the ‘Walk the Talk Model’, which first maps out different kinds of possible 

responses to global warming based on our actions and claims (i.e. walk and talk, 

respectively). In addition, it also makes a distinction between those that try to respond 

within the present mainstream system versus those who try to find solutions outside it. We 

follow it up by describing three illustrative cases relating to energy production. The model 

illustrated in figure 3 below shows how we do, or do not, walk our talk in relation to climate 

change (CC). Exactly how the different approaches are allocated on this, admittedly 

simplified map is a bit arbitrary and should only be understood as illustrations of what could 

be there. Illustrated by the tone of grey in the background, we argue that the lower right 

triangle currently dominates the present-day discourse. 

The lower left quadrant is populated by those that neither walk nor talk in relation to CC. 

Lower right quadrant is populated by those that rather talk than walk, while the upper left is 

the opposite, consisting of the ones walking without talking about it; i.e. those communities 
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that just live and thrive in a sustainable manner. All these three quadrants relate in different 

ways to the approaches populating the upper right quadrant. The upper right quadrant, is 

also where both the tension and the contrast between the attempts to solve the crises 

within vs. outside the present system becomes most obvious. 

 

Figure 3.   The walk the talk model. Credit: Authors 

If one considers figure 3, an explicit tension emerges between the ‘alternative systems’ of 

the upper left quadrants and the established present system of the lower right triangle. If 

one assumes an ‘80-20’ distribution, we note that while most of the world’s population 

resides in the upper left triangle, they are continually impoverished yet much of the 

resources and energy are being consumed by those in the lower right triangle, by a 

privileged few. When we zoom in on the upper right quadrant of “walking-talking”, this 

tension becomes even more apparent when talking about energy and resources allocated 

for climate action today. Essentially, we seem to avoid solutions that might disrupt our 
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present economic order, focussing much less on alternative ‘Societal Transformation 

Scenarios’ (STS) which might be especially relevant today for staying below 1.5°C (Kuhnhenn, 

et.al., 2020). We will expand on this tension further, explored through three cases that 

highlight the kind of additional solutions we might be able to create if we could dare to walk 

outside the hegemonic box of our present, growth-dependent economic system. What 

might happen if for a while we freed ourselves from the economic feasibility of the short 

term and screen new ideas and more thoroughly explore the long-term alternative 

approaches above the diagonal line in figure 3? 

3. Three Illustrative Cases 

The three cases, in 3.1 – 3.3 illustrate the tensions in how to address the daunting challenges 

we face today. The narrative today tells us that renewable energy is growing much faster 

and even becoming cheaper than the traditional fossil fuel sources used today (Gore, 2016). 

However, on scrutinizing figure 4 below, at least 3 problems of that story emerge:  

1. In order to make the narrative compelling, it needs to compare relative growth 

instead of absolute growth. The present story becomes invalid if one compares 

the more important absolute growth. 

2. In contrast to case 3.1, the narrative completely forgets that during the last few 

decades we have emitted more CO2 than the whole of humanity, had ever done 

before that (Wallace-Wells, 2019). Due to the Climate system’s inertia most of 

this CO2 is still in the pipeline without revealing its final consequences today.  

3. In contrast to case 3.2 and 3.3 the present narrative assumes that we can 

produce the required equipment for ‘renewable’ energy production, without 

using even more fossil fuels and minerals. 

 

Figure 4 (a,b). Global Energy consumption and fossil fuel emissions. Credit: Hansen, (2020) 
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We will therefore discuss three different cases developed within design master program at 

AHO that can all be juxtaposed as ‘alternatives’ to the way we produce and use energy 

today. The design concepts themselves are all feasible in principle but haven’t been able to 

scale up on the market yet. The first case is indeed used in certain niche markets, but far 

from what’s required to unleash its CO2-negative potential. The two other cases, are 

speculative concepts based on basic science, but as such get less attention than one would 

expect if one considered the urgency to replace and not add to the already extracted fossil 

minerals and fuels. The three cases are all divided in two subsections: ‘How things are’, 

which roughly represents the lower-right triangle of our ‘Walk-the-Talk’ model (figure 3). 

While the second subtitle, ‘How things could be’ goes on to illustrate possible alternatives 

that rather might appear in the upper-left triangle of the same model.  

3.1 Reversed Carbon Emissions 

How things are: from soil to atmosphere 

Since the advent of industrial revolution, we have organized our societies and developed 

technologies, products and their production capacity around a seeming abundance of fossil 

fuels like oil, gas and coal. The social, technical and economic systems we live in today are 

typically so dependent on these resources, extracted from the deep soils of our globe, that 

the comparison to a severe drug addiction easily come to one’s mind (Raworth, 2017). But 

just as with any other drug’s immediate and addictive comforts, it also comes with severe 

negative, long-term consequences. One can argue that the most serious one, with numerous 

negative and cascading effects, is that it takes fossil carbon from the earth and in the process 

emits vast amounts of CO2 that cause both global warming and acidification of the oceans.  

How things could be: from atmosphere to soil 

The pioneering book, Biochar for Environmental Management, by Lehmann & Joseph (2009) 

proposes reversing carbon emissions by utilizing Biochar. Since then, biochar has been 

discussed as a way of sequestering carbon from the atmosphere and by doing so reversing 

some of the devastating flow of carbon our society has produced (Bates, 2010). The idea is 

simple. Instead of burning biomass in air to ash, one burns it without oxygen into coal (as 

one fraction) and energy (as another). Thus, one ends up with both energy and carbon (or 

biochar), where the latter can be put back into the soil and make it more fertile. By this 

process the highly stable biochar, becomes a long-term carbon sink by circumventing 

biomass carbon emissions to the atmosphere. While promising, enthusiasm for biochar was 

initially hampered by the sobering fact that, as illustrated in figure 4, the sheer scales of 

carbon emissions are so immense. In fact, the accumulated carbon emissions turn out to be 

much more than what could be considered directly economically feasible to be useful for our 

soil. However, more recently Albert Bates and Kathleen Draper argue in their book Burn-

using fire to cool the earth (2019) that this dilemma potentially can be resolved by utilizing 

carbon’s inherent versatility and ability to replace fossil oil, not only as a fuel, but in all kind 

of designed products typically needed in our everyday life. They coin the process ‘Carbon 

Cascading’ as it can be used in series of different applications before it eventually ends up in 
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the soil again. Figure 5(a,b) illustrates a very simple concept for application of biochar where 

an energy loop is maintained by only using the gas produced from the feedstock to cook 

food and letting the remaining carbon go back to the soil thus enhancing its fertility. 

Furthermore, with a cascading approach one could let the Biochar produced pass several 

stages of other productive uses before it eventually ends up in the soil. 

  

Figure 5 (a) the Emu biochar stove and (b) its systems of reversed Carbon Emissions 
Credit: Benjamin Ngoma Rodahl. 

3.2 Redistributed manufacturing 

How things are: Centralized mass production 
If biochar forms a closed loop of energy flow within a socio-technical system, then this might 
also drive the production model in a more generally sustainable direction. Although the 
centralized mass production model has become a mainstream economic development 
strategy and has contributed to the creation of economic wealth in many countries, this 
development has also brought us a series of negative effects, including the vulnerability and 
inflexibility of the system, resource exhaustion and environmental degradation, the barrier 
between consumers and producers, etc (Biggs et al., 2010; Johansson et al., 2005). 

How things could be: from consumer to prosumer 
Arguably, we probably need a more resilient and flexible distributed production model to 

drive the system from mere optimization to the kind of changes really required. This means 

that material extraction, manufacturing and other involved processes probably need to 

change too. Pure consumers could ultimately become more of “prosumers”, producing their 

own goods and services (Kotler, 1986). Instead of relying on infrastructure separated by 

thousands of kilometers, people could receive a greater proportion of both long-term 

sustainable products in general and even required energy from their own community or 
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home. The 3D-printer ‘biomA’ is a solution that aims to facilitate exactly that. It uses algae to 

‘grow’ batteries (Figure 6a,b). This concept speculates about an alternative solution to 

lithium batteries by combining algae with chitosan biopolymer instead of the extracting 

minerals for batteries to accelerate the global transition to more long-term, sustainable and 

distributed energy production. Within such a distributed production network, all users are 

considered a localized open manufacturing node, or ‘terminal’, in a network with so called 

'prosumers'. The ‘prosumer’ gets involved in both the production and the consumption of 

resources, goods, and services on which they depend. The node can therefore more 

efficiently reflect the scale and context of local needs, conditions and resources. In addition, 

the networking between multiple nodes can still enable sharing of the information, 

resources and knowledge required to reflect changes in the demand from individuals to 

communities, regions and countries. Or in other words, the main driver of the process might 

eventually move from the needs of our present system to more essential needs for both the 

user and the biosphere we depend on. 

  

Figure 6 (a) biomA 3D prints organic batteries from algae and chitosan biopolymer. (b) 
Designed for local production and consumption with prosumers. Credit: Jomy Joseph 

3.3 Renewed Energy production 

How things are: Non-renewable, renewable energy 

The share of, so called, ‘renewables’ in the global energy supply has never been higher 

(Figure 4a). However, it is being added over and above the already existing energy sources 

and not so much replacing the fossil fuels as promised but further increasing capacities for 

energy consumption. This compounds into a ‘race to the bottom’ where technology enables 

ever newer capacities for extraction and consumption in addition to what already exists 

(York, 2017). Despite offering some growth in the short run, it is estimated that these 

‘renewables’ are on course to deplete global reserves of crucial resources such as copper, 

lithium and other rare-earth minerals given the inherently unsustainable rates of 

consumption today (García-Olivares & Solé, 2015). It seems that we are caught within a 

“double bind” where trying to reduce emissions through the present economic system could 
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end up creating even more emissions if we don’t drastically reduce and rethink “civilizational 

wealth” (Garrett, 2012) as well as “green growth” (Hickel & Kallis, 2020).  

How things could be: long-term renewable energy 

Given what we know, distributed and scaled out nodes of global renewable energy 

infrastructure might need to be decoupled from existing “extractivism” and sourced, 

manufactured and powered renewably. Speculative Solar, in figure 7, is an alternative, 3D 

printed optical solar cell that harvests solar energy using optical structures coated with 

graphene solar inks from sequestered atmospheric carbon. The 3D printed optical structures 

coated with graphene propose to capture a larger spectrum of visible and infrared solar 

energy, vastly increasing energy efficiency and effectiveness within the same footprint. In 

combination with reduced energy consumption, these cells could potentially transform cities 

to become net generators of energy instead of net consumers, all within the existing frames 

of today’s infrastructure. Designed for modularity and complexity, these solar cells are 

predicated on adapting to localised production and consumption for community needs 

rather than market needs, i.e., for scaling out rather than scaling up. If one were to carry 

forward the principles of distributed manufacturing, replacing fossil energy and combine 

with graphene made from sequestered sources, it might be possible to build a ‘virtuous 

cascade’ of renewable energy replacing and regenerating itself through other, locally 

produced, renewable production systems. 

  

Figure 7 (a) 3D Printed Optical Solar Cell Concept. (b) Cells mounted on vertical structures 
and facades of buildings to capture reflections and scattered sunlight. Credit: Jomy Joseph 

4. Discussion 

In this paper we have tried to question some contemporary discourses, which typically seem 

to be ‘marinated’ with assumptions that are often taken for granted regarding sustainability 

and how to best combat climate change. Comparing some established and alternative 

approaches reveals to us that even the best of the more established sustainability 

interventions only does less damage yet receive most of the world’s resources and 
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investment, but on the whole, leaves the damaging engine of infinite growth unchallenged. 

On the other hand, the kind of alternative solutions we briefly illustrate in our three product 

cases (3.1 – 3.3) could as a contrast, not only potentially replace existing technology, but 

even reverse some of the damage already taking place. However, these mostly remain 

relegated to the margins today, revealing the tensions as described in figure 2(a,b) and 

figure 3. 

The upward trends of global energy consumption and CO2 emissions (Figure 4) make it fairly 

evident that in the foreseeable future, it will not be possible to replace all fossil-based 

energy we use today with truly renewable alternatives. However, we are still asking 

ourselves why isn’t more being done to start the seemingly most logical development 

trajectory to address this dilemma; i.e. (i) to develop solutions that facilitate a way of living 

that require radically less energy and (ii) to make sure that the energy sources really are 

long-term renewable. One quite obvious answer is that these alternative product 

approaches do not make ‘economic sense’ when the focus is on economic hegemony where 

cheap fossil fuels are preferred over renewables, scaling up over scaling out, centralised 

production and consumption over localised prosumers. One might also contemplate if there 

is an even more powerful, albeit also more hidden, reason behind this. Might it just be that 

the alternatives we sketched, being inherently small scale and local, also are too disruptive 

for a system that is built on gigantic, globally up-scaled solutions? Is it that these alternative 

approaches, in essence call for a fundamental rethink that challenge the established 

approaches of the ‘laws of economics’ (Figure 2b), where the biosphere is not a mere 

‘resource’ waiting to be exploited for economic growth?  

In this paper we have tried to illustrate how design’s agency could be expanded to explore 

alternative climate solutions at the local level, in ways that could potentially help build 

resilience and be better suited to addressing the environmental and social crises due to 

climate change without resorting to the same historical vicious cycles of domination and 

exploitation of the natural world.  

However, underpinned by our own frustration, we have also tried to understand why this is 

not an easy route to take. Even though many realize that human society might be at stake, 

we don’t seem to address this serious challenge in the required way. One may ask why we 

don’t do what is obviously needed to be done to rein in the worst possible outcomes of a 

system we still seem to support. Where are these leverage points of change in this system 

that we as designers might be best suited to address and, to get the required impact, how do 

we best mediate the work we do? However, in those efforts we probably also need to pay 

attention to Fredric Jameson’s famous words: 

“Someone once said that it is easier to imagine the end of the world than to imagine 
the end of capitalism.”  

3874   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE



Walk the Talk: Towards an ecological futures framework for our designed cultures 

 

References 

Bates, A. (2010). The biochar solution: Carbon farming and climate change. New Society 
Publishers. 

Bates, A., & Draper, K. (2019). Burn: Using Fire to Cool the Earth. Chelsea Green Publishing. 

Biggs, C. T. B., Ryan, C. J. R., & Wiseman, J. R. (2010). Distributed Systems: A Design Model for 
Sustainable and Resilient Infrastructure [Report]. VEIL. http://minerva-
access.unimelb.edu.au/handle/11343/165216 

Brown, J. H. (2015). The Oxymoron of Sustainable Development. BioScience, 65(10), 1027–
1029. https://doi.org/10.1093/biosci/biv117 

Capra, F., & Jakobsen, O. D. (2017). A conceptual framework for ecological economics based 
on systemic principles of life. International Journal of Social Economics, 44(6), 831–844. 
https://doi.org/10.1108/IJSE-05-2016-0136 

Ceballos, G., Ehrlich, P. R., & Dirzo, R. (2017). Biological annihilation via the ongoing sixth 
mass extinction signaled by vertebrate population losses and declines. Proceedings of the 
National Academy of Sciences, 114(30), E6089–E6096. 
https://doi.org/10.1073/pnas.1704949114 

Díaz, S., Settele, J., Brondízio, E., Ngo, H. T., Guèze, M., Agard, J., Arneth, A., Balvanera, P., 
Brauman, K., Watson, R., Baste, I., Larigauderie, A., Leadley, P., Pascual, U., Baptiste, B., 
Dziba, L., Erpul, G., Fazel, A., Fischer, M., … Vilá, B. (2019). Summary for policymakers of 
the global assessment report on biodiversity and ecosystem services – unedited advance 
version. 39. 

Fry, T. (2009). Design futuring: Sustainability, ethics and new practice. Berg. 

Fry, T. (2011). Design as politics. Berg. 

García-Olivares, A., & Solé, J. (2015). End of growth and the structural instability of 
capitalism—From capitalism to a Symbiotic Economy. Futures, 68, 31–43. 
https://doi.org/10.1016/j.futures.2014.09.004 

Garrett, T. J. (2012). No way out? The double-bind in seeking global prosperity alongside 
mitigated climate change. Earth System Dynamics, 3(1), 1–17. 
https://doi.org/10.5194/esd-3-1-2012 

Giddens, Anthony. (2011). Politics of climate change (2nd ed., rev.updated.). Cambridge : 
Polity. 

Gore, A. (2016). The case for optimism on climate change. 
https://www.ted.com/talks/al_gore_the_case_for_optimism_on_climate_change . 

Hansen, J. (2020). Climate Models vs. Real World. Climate Science, Awareness and Solutions. 
http://www.columbia.edu/~jeh1/mailings/2020/20200203_ModelsVsWorld.pdf  

Hickel, J. (2017). Is global inequality getting better or worse? A critique of the World Bank’s 
convergence narrative. Third World Quarterly, 38(10), 2208–2222. 
https://doi.org/10.1080/01436597.2017.1333414 

Hickel, J. (2018). The Divide: A brief guide to global inequality and its solutions. William 
Heineman. 

3875   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE



H. Edeholt, J. Joseph, N. Xia 

Hickel, J., & Kallis, G. (2020). Is Green Growth Possible? New Political Economy, 25(4), 469–
486. https://doi.org/10.1080/13563467.2019.1598964 

Johansson, A., Kisch, P., & Mirata, M. (2005). Distributed economies – A new engine for 
innovation. Journal of Cleaner Production, 13(10–11), 971–979. 
https://doi.org/10.1016/j.jclepro.2004.12.015 

Klein, N. (2014). This Changes Everything. Capitalism vs. The Climate. Penguin Books. 

Kotler, P. (1986). Prosumers: A new type of consumer. The Futurist, 20, 24–28. 

Kuhnhenn, K., Costa, L., Mahnke, E., Schneider, L., & Lange, S. (2020). A Societal 
Transformation Scenario for Staying Below 1.5°C (Economic & Social Issues, Vol 23). 
Heinrich Böll Stiftung. https://www.boell.de/en/2020/12/09/societal-transformation-
scenario-staying-below-15degc 

Latour, B. (2018). Down to earth: Politics in the new climatic regime. Polity Press. 

Lehmann, J., & Joseph, S. (2009). Biochar for environmental management. Earthscan. 

Martenson, C. (2011). The crash course the unsustainable future of our economy, energy, and 
environment. Wiley. 

Meadows, D. (1999). Leverage points. Places to Intervene in a System. The Sustainability 
Institute. 

Patel, R., & Moore, J. W. (2017). A history of the world in seven cheap things: A guide to 
capitalism, nature, and the future of the planet. University of California Press. 

Raworth, K. (2017). Doughnut economics seven ways to think like a 21st century economist. 

Rockström, J., & Sukhdev, P. (2016).s How food connects all the SDGs. Stockholm Resilience 
Centre (SRC). https://www.stockholmresilience.org/research/research-news/2016-06-14-
how-food-connects-all-the-sdgs.html  

Steffen, W., Rockström, J., Richardson, K., Lenton, T. M., Folke, C., Liverman, D., 
Summerhayes, C. P., Barnosky, A. D., Cornell, S. E., Crucifix, M., Donges, J. F., Fetzer, I., 
Lade, S. J., Scheffer, M., Winkelmann, R., & Schellnhuber, H. J. (2018). Trajectories of the 
Earth System in the Anthropocene. Proceedings of the National Academy of Sciences, 
115(33), 8252–8259. https://doi.org/10.1073/pnas.1810141115 

Temesgen, A., Storsletten, V., & Jakobsen, O. (2019). Circular Economy – Reducing 
Symptoms or Radical Change? Philosophy of Management. 
https://doi.org/10.1007/s40926-019-00112-1 

Wadhams, P. (2017). A farewell to ice: A report from the Arctic. Oxford University Press. 

Wahl, D. C. (2016). Designing regenerative cultures. Triarchy Press. 

Wallace-Wells, D. (2019). The uninhabitable earth: Life after warming. Tim Duggan Books. 

WCED, S. W. S. (1987). World commission on environment and development. Our Common 
Future, 17, 1–91. 

York, R. (2017). Why Petroleum Did Not Save the Whales. Socius: Sociological Research for a 
Dynamic World, 3, 1–13. https://doi.org/10.1177/2378023117739217 

 

3876   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE

https://doi.org/10.1080/13563467.2019.1598964


Walk the Talk: Towards an ecological futures framework for our designed cultures 

 

About the Authors: 

Håkan Edeholt holds a position as Professor (PhD) in design at the Oslo School 
of Architecture and Design, in Norway. Today he primarily works with the 
global network designBRICS, addressing urgent issues like global fairness, 
climate change and long-term sustainability. 

Jomy Joseph is a PhD fellow at Institute of Design in The Oslo School of 
Architecture and Design (AHO). His research explores how speculative 
Industrial Design can articulate better, long term sustainable futures within 
the context of climate breakdown. 

Nan Xia is a PHD candidate at Academy of Arts & Design in Tsinghua 
University. His research focuses on how sustainable design could apply to 
facilitate the design of distributed systems and improve its sustainability 
within the Chinese context. 

Acknowledgements: This work has been made possible by the designBRICS 
network funded by the Norwegian Agency for International Cooperation and 
Quality Enhancement in Higher Education (DIKU) and support from the 
Institute of Design at the Oslo School of Architecture and Design, Norway. We 
are also thankful to Benjamin Ngoma Rodahl whose concept we have 
discussed in this paper. 

 

3877   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE



Water infrastructure as leverage for 
resilient cities: a multi-scalar design 

perspective on urban flooding 

Sophie Leemans*a, Erik Van Daeleb  

a Ph.D. Candidate arch., KU Leuven Department of Architecture 
b prof. dr. arch., KU Leuven Department of Architecture 

*sophie.leemans@kuleuven.be

Abstract | Global and complex collective challenges such as climate change and its impact on 
weather patterns require answers across scales and disciplines. Exact spatial impacts are 
difficult to predict and demand resilient design solutions which incorporate a broad range of 
weather scenarios. However, due to a number of reasons, governments have repeatedly 
opted for the construction of large-scale engineered infrastructures that focus on a water 
defence strategy. Therefore, this paper aims to offer a multi-scalar perspective on urban 
flooding by illustrating the potential of local water infrastructure as a changemaker. It builds 
further on design-driven research of a flood permitting urban condition, illustrated by a case 
study at neighbourhood scale. A network of multiple urban design interventions is structured 
according to four strategies to deal with water: infiltrate, connect, buffer and protect. Findings 
explore the possibilities of expanding this designerly approach to other environments and 
challenges for a resilient urban configuration. 

KEYWORDS | RESILIENCE, FLOODING, SUSTAINABLE URBAN DEVELOPMENT, URBAN 
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1. Introduction 

The presence of water has always been a determining factor to the settlement and 

expansion of urbanisation. Traditionally, cities emerged alongside rivers or coastal areas to 

have direct access to water as a basic need to inhabit and cultivate the territory, and to 

connect the agglomeration to the rest of the world e.g., think of the late-medieval water 

trade networks of the Hanseatic League in Europe. This clarifies the intense inhabitation of 

river deltas globally: they accommodate 500 million people while representing only 5% of 

the worldwide land area (Kuenzer & Renaud, 2012, p. 8).  

The relation between water and urbanisation is not only one of synergy, but also one of 

conflict. Coasts and riverbanks were often naturally reshaped by temporary floods before 

humankind started mutating these natural flooding areas. Many natural flooding processes 

were disrupted over time due to extensive dredging operations and the construction of 

large-scale controlling infrastructure such as dikes and locks. These human interventions 

display an attitude of maximal resistance to the natural dynamics of water. The Dutch 

coastal works (Delta Works) are a prime example of a water defence strategy, while at the 

same time enabling Dutch companies to develop very specific technologies and methods 

which lead to economic benefits. 

However, due to rapid urbanisation over the past centuries and its ecological impact, urban 

agglomerations are increasingly confronted with the complexity of water-related challenges 

(Flanders Environment Agency, 2020a, 2020b; Ritchie & Roser, 2018). Pressure on 

engineered structures such as dikes is increasing and there is a need to formulate 

sustainable alternatives in response to increasingly extreme weather patterns, consistent 

lowering of the groundwater level, sea level rise, and so on. 

This paper builds further upon the master thesis project “Adaptive architecture and flood 

permitting cities. Urban flooding as incentive for incremental change.” (Leemans, 2019) and 

the eponymous paper presented at the 2020 SPACE International Conference on Sustainable 

Architecture Planning and Urban Design (Leemans, Van Daele, & Gheysen, 2020). The 

publications include a case study of the Brederode neighbourhood in Antwerp to explore 

how urban design on the intermediate scale (i.e., the scale between the architectural 

intervention and the urban plan) can influence a sustainable evolution of cities that are 

facing the threat of urban flooding. It is a research by design that imagines new urban 

configurations based on different water management strategies. As an addition to this 

research, this paper aims to reframe and position the case study of Brederode within the 

larger discourse such as infrastructural urbanism, multi-scalar infrastructural design and 

systemic design. 

It begins by describing a number of concrete current collective challenges related to water 

on a larger scale (global and regional). The following section provides a rather theoretical 

background in order to frame these collective challenges as an opportunity to reshape urban 

areas. Subsequently, the paper provides a short overview of the design strategies and 
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infrastructural interventions proposed in the case study of Brederode. The paper concludes 

by putting the case study in relation with the theoretical reflections. 

2. Water-related collective challenges 

2.1 Global and transnational structures and challenges 

The research by design discussed in this paper mainly focuses on collective challenges 

related to water that dense urban areas are facing nowadays. Many of these challenges are 

related to the impact of climate change, an issue that transcends borders of countries and 

cities. Therefore, it is important to shortly frame it in a larger and historical context. The 

greenhouse effect was first identified in the 19th century, indicating a global warming. It 

became clear that human activities were polluting and changing the earth's climate (Flanders 

Environment Agency, 2020a). In 1988 the Intergovernmental Panel on Climate Change (IPCC) 

was established to provide policymakers with regular evaluation reports on the state of 

knowledge about climate change. Other global initiatives are the 2030 Agenda for 

Sustainable Development with 17 Sustainable Development Goals, adopted by all United 

Nations members in 2015 and the yearly UN conferences (COP) to assess progress on 

climate change. These overarching initiatives have both the advantage and disadvantage of 

operating on a global scale.  

 

Figure 1.   In 1958, director Frank Capra explains the basics of climate change in a TV 
broadcast, warning for its catastrophic consequences. He points out that the melting of the 
ice caps could result in an inland sea in the Mississippi valley, leaving large urban areas 
permanently flooded. (Capra, 1958) 

Challenges related to climate change are often seen as too big and impossible to solve, 

especially on an individual level. However, the consequences are a common issue and 

responsibility and therefore a collective challenge. This implies a mentality shift on all levels, 
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from nation leaders and policy makers to ‘common’ citizens. The perception and impact of 

projects on local level therefore is not to be underestimated and essential to complement 

the large-scale level decisions such as policy-making and legislation. 

Increasing flooding in urban areas is a direct result of climate change. In most parts of 

Northwestern Europe, it is expressed by a rise in sea level on the one hand, caused by 

volume change of a water mass at changing temperatures, exchange of water mass with 

melting land ice and changing storage of water on land; and more extreme weather 

conditions on the other hand, in the form of wet winters with intense storms in combination 

with dry summers. Recent research shows that if we do not cut carbon pollution we could 

reach a 4°C warming with a sea level rise of nearly 2 meters this century (Strauss, Kulp, & 

Levermann, 2016). Since we already warmed the planet more than 1°C, we will inevitably 

experience serious consequences regarding flooding. 

River deltas are usually highly fertile and thus some of the most densely populated areas. 

Because of their delicate position in relation to the sea as front lines, river delta cities will 

experience the effects of sea level rise and extreme weather conditions first and foremost. 

As a result, both the frequency and intensity of flooding will increase. This offers particular 

urban design challenges: areas will be exposed to water permanently and/or during specific 

moments. 

The Rhine–Meuse–Scheldt delta covers 25,347 km2, making it the largest risk zones for 

flooding in Europe and therefore a relevant case (Tockner, Uehlinger, & Robinson, 2009). 

The delta covers large parts of both The Netherlands and Belgium. Both countries are the 

two most vulnerable European countries for flooding caused by the rising sea levels: more 

than 85% of the coastal area lies below 5 meters of the sea level. In Flanders, about 15% of 

the surface, both the coastal zone and Scheldt polders, is situated less than 5 meters above 

the average sea level (Flanders Environment Agency, 2018). In addition to the threat of a 

rising sea level, a changing pattern of precipitation also increases flooding risk. Two types 

can be distinguished: on the one hand watercourses which flood as a result of persistent 

rain, and on the other water runoff in case of intense rain showers. This paper will mainly 

focus on the latter phenomenon, as it is directly related to urban design in terms of built 

density and soil sealing. 

In general, the limited predictability of extreme extreme weather events such as severe 

rainfall and storms requires flexible infrastructural design. Instead of resisting the natural 

dynamics of water, a flood-permitting policy with specific interventions on multiple scales 

could offer a long-term sustainable strategy.  

2.2 Regional challenges: Flanders’ special spatial context 

Flanders, and by larger extent an area reaching from Rotterdam (The Netherlands) to Lille 

(France) is characterised by a dispersed spatial structure (Gheysen & Van Daele, 2016). This 

is the result of a number of polycentric network structures (some natural, others manmade) 
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such as water, mobility and energy. This diffuse urban pattern has enabled interesting 

relational configurations and qualitative living conditions, but is at the same time facing, 

amongst others, water-related challenges.  

An important contributing factor to flooding risks and the distorted dialogue between 

urbanisation and the natural territory is the continuous increase of hard surfaces or soil 

sealing. Based on data from 2015 it is estimated that 16% of the total area in Flanders is 

covered with non-permeable material, consisting mainly of buildings, roads and car parks 

(Statistics Flanders, 2019). Additionally, a doctoral study showed a possible increase of the 

built environment to 30 – 50% by 2050 (Poelmans, 2010). The degree of soil sealing is the 

highest in and around the largest cities (e.g. Antwerp and Ghent) and in areas characterised 

by spatial dispersion (e.g. the Kortrijk region). Where the soil is sealed off, rain water cannot 

infiltrate into the soil and consequently runs off and is disposed to the sewer system. 

Historically, rainfall was distributed evenly throughout the year, which induced the set-up of 

a refined network of drainage in order to keep the land dry for economic purposes of 

agriculture and building construction. However, due to changing rainfall patterns, the 

drainage system is no longer adapted to the current needs.  

 

 

Figure 2.   Land use in 1976 and 2050 is case of “business-as-usual” scenario: built surface 
could increase from from 7,2% in 1976 and 18% in 2000 to 41,5% in 2050. (Poelmans, 2010) 
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Additionally, decrees about water management in Flanders are quite recent, the first one 

dating from 2003. As a result of ambiguity on flood sensitivity, over decades new buildings 

were erected in water-sick and potential flooding zones. The Flemish Environment Agency 

estimated that as a result, currently approximately 36.000 to 56.000 buildings are located in 

flooding areas (Panorama, 2013). The combination of poor water management and 

increasing flooding risk induces a moment of crisis. It is clear that in particular in Flanders, a 

tipping point has been reached (Dehaene, 2018). The rural substrate is no longer capable of 

absorbing the ongoing urbanisation in a sustainable way. This leads to numerous unwanted 

effects of which several related to water management (e.g. flooding, drougths, ecological 

decrease). It is this urgency of transformation that requires us to rethink and adapt water-

related infrastructure to be able to incorporate multiple future scenarios. 

3. Infrastructure as an entry to address collective challenges 

The architectural design and public spaces are generally considered crucial factors to urban 

areas. Infrastructure then is considered to be the supporting, if not carrying network that 

belongs to the separate discipline of the engineer, as at the same time technical 

infrastructure has become increasingly complex, too. However, this schismatic attitude has 

led to some extent to the concealment of infrastructure in urban design, as an invisible 

handyman working behind the scenes of a theatre that has become the city. Consider the 

term illusielandschap [illusion landscape] as an example, pointing at the hiding away of 

centralised energy production, far away from its consumption (Vervloesem, De Bruyn, 

Mabilde, & Dehaene, 2018, p. 37): the city as a vampire-like metabolism.  

At the same time, issues related to infrastructure often appear to be a symptom of a 

malfunctioning larger system (e.g., traffic congestions in the dispersed territory of Flanders 

are not necessarily a sign of insufficient road infrastructure, but rather point at the 

unsustainable way living and working is organised; or flooding as part of a natural dynamic 

system). Therefore, intervening on the form (e.g., widening a road; or constructing a dike) 

instead of the underlying processes results in symptomatic problem-solving, rather than 

addressing structural change (Allen, 2003). Additionally, it is the “combination of local 

realities, conditions, and regional forces forged together to interact” which results in “more 

intelligent […] interventions” (Berger, 2009, p. 15). Therefore, this paper points at the 

importance of a multi-scalar approach of local (water-related) infrastructure as a link to 

address large-scale, complex issues such as climate change and to consider it as an 

assignment of the urban designer. A similar approach of multi-scalar infrastructural design 

can be found in the projects proposed for New York’s waterfront in the Rising Currents 

exhibition (Bergdoll, 2011).  

Structural interventions on infrastructure networks are rather rare and often a matter of 

labour-intensive and technical work (e.g., the construction of a new highway or widening of 

a canal). However, it is at these moments in time that an opportunity for the urban designer 
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arises to intervene (Hauck, 2011) and go beyond technical symptomatic problem-solving, 

and to integrate the socio-spatial impact of the infrastructure with the urban fabric. In the 

particular example of local, water-related infrastructure, flood-permitting structures in cities 

such as basins and gutters in residential environments could contribute to incrementally 

transforming the way that water is dealt with in cities today and therefore inducing a 

mentality shift. 

In order to highlight the impact of infrastructure as leverage for reshape urban areas, the 

historical example of the Great Stink is particularly interesting. In the middle of the 19th 

century, London faced a hygienic crisis which gave rise to an urgency that raised it to the 

level of an urban problem and therefore a collective challenge. This issue of severe pollution 

led to the construction of collector drains underground, and consequently introduced a new 

series of public spaces such as parks aboveground. It is this collective added value which 

illustrates the potential of infrastructural interventions to bridge the gap between 

engineering and urban design.  

 

Figure 3.   Section of the Thames Embankment displaying amongst others newly constructed 
sewage collectors. Source: Sir Joseph Bazalgette, Illustrated London News, Vol 67/1, 1867, p. 
632 © Science Museum/Science & Society Picture Library. 

Today, the era of large-scale, top-down, mono-functional, capital-intensive infrastructure is 

over (Orff, 2010). Therefore, there is a need for new approaches to deal with complex issues 

such as urban flooding, in order to combine infrastructural intervention with socio-ecological 
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added values. As a designerly exercise, this paper includes a case study of the Brederode 

neighbourhood in Antwerp, Belgium. 

4. Local challenges: the case study of Brederode 

4.1 The city of Antwerp and water: happily, ever after? 

As indicated before, the proportion of hard surface in Flanders is problematic, and the 

degree of soil sealing in and around Antwerp is remarkably high. In order to get a clearer 

idea of the design challenges related to urban flooding, it is necessary to study extreme 

scenarios as they display the problems to face in a condensed way. 

Due to limited predictability regarding future urban flooding, a city such as Antwerp requires 

to improve its resilience to water. Both the city itself and the federal government are already 

making efforts to do this. In the regional context, the Sigma Plan was set up as the result of a 

severe flooding in Ruisbroek in 1976. However, in programs such as the Sigma Plan (similar 

to the Dutch Delta Works), the incentive is mostly based on a defence strategy: a resistance 

to river flooding though the construction of walls, dikes or the reinforcement of quays (with 

the exception of few rural large-scale flooding zones). Despite the fact that it might seem to 

be an effective knock-on solution to flooding, in reality it disrupts the natural flooding 

process (Temmerman & Kirwan, 2015). A more sustainable approach would be to start from 

a flood-permitting incentive instead. 

Data provided by the Flemish Environment agency display several high-risk zones in the city 

of Antwerp. The Brederode neighbourhood was selected as an exemplary case study, being 

located within the dense urban fabric of the city centre. The challenge is to rethink 

neighbourhoods such as Brederode in a way that they become resilient for increasing 

extreme weather scenarios. With its 0,72 km2 and 11.722 inhabitants, Brederode is a 

relatively densely populated neighbourhood in the city of Antwerp (City of Antwerp, 2019). 

Additionally, it has little open public space available and at the same time houses many 

public facilities such as schools, care facilities, local shops and restaurants (Secchi & Viganò, 

2009). The neighbourhood is somewhat isolated because of its infrastructural borders: the 

river Scheldt in the west, the Leien (an inner urban ring road) in the north and the motorway 

junction of the Antwerp Ring in the south.  
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Figure 4.   The water depth in the event of a flood with a probability of once every 1000 years 
in the city of Antwerp, Belgium including an indication of the Brederode neighbourhood. 
Source: Flemish Environment Agency. Elaboration: Leemans, 2019 

4.2 Establishing a network of interventions on the intermediate scale 

Neighbourhoods integrated in the dense urban fabric such as Brederode don’t have open 

space available for large-scale infrastructural interventions. The architectural and urban 

context requires solutions at a smaller scale, and consequently, design-driven research 

resulted in a network of interlinked urban design interventions on the intermediate scale. 

This is the scale between the architectural intervention and the urban plan, moreover “the 

scale of the streetscape” (Scheerlinck, 2018). The proposed network finds its existence in the 

partial occupation both in in space and time of so-called niche space (e.g. basements, 

streets, empty lots) connected to each other through resilient structures. These 

interventions carry the function of links in a network to be switched on or off depending on 

the weather conditions. The proposal does not (only) aims to prepare the area for 

emergency scenarios, but above all aims to explore and highlight the positive effects of 

providing space for water. The implementation of these interventions generate possibilities 

for collective spaces by and  for the inhabitants. 

This case study research should not be considered as a solution, but rather as an resilient 

approach to urban flooding and an attitude of intervention to incorporate multiple 

scenarios. The interventions should therefore, to a certain extent be adaptive through space 
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and time. Complementary, it creates valuable space found within the existing urban fabric 

through double use.  

 
 

Figure 5.   (left) Water depth in event of a 1000-year flood in Brederode. Source: Flemish 
Environment Agency. Elaboration: Leemans, 2019 (right) Implementation of an adaptive 
water network of interventions on the intermediate scale. Source: Leemans, 2019 

Four strategies of dealing with water have been tested. The most favourable way is to 

infiltrate as local as possible; the second preferred strategy is to transport the water to 

infiltration locations; the third strategy is to buffer certain amounts of water for drier 

periods; and the final option is to protect the weakest areas which could not be included in 

the previously mentioned system.  

 

Figure 6.   Systemic scheme of the proposed network structured according to four water 
strategies, each corresponding to different design interventions. Source: Leemans, 2019 
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4.3 Spatial translation of water management strategies 

The following section contains a representative selection of urban design interventions in 

the proposed water network. The first intervention is linked to the infiltration strategy. 

Instead of collecting rainwater in sewage and transporting it elsewhere, here, it is collected 

in the inner space of a building block. It consists of an artificial landscape bordered by a 

retention wall of three metres high and two metres deep with openings and a levelled 

infiltration basin in the middle. 

 

Figure 7.   A section of the building block, displaying the retention wall bordering the 
infiltration basin. Source: Leemans, 2019 

The second intervention is the construction of a multifunctional pump house at the border 

of the infiltration basin complemented by an aboveground network of open gutters as 

primary water cleaning and an underground network of pressure pipes running through the 

surrounding streets.  

 

Figure 8.   A pump house connects a network of open gutters and pressure pipes with an 
infiltration basin. Source: Leemans, 2019 

The third intervention consist of a series of buffer zones to collect and retain larger volumes 

of water to bridge dry periods and reduce the impact of intense rainfall. The buffer zones are 

designed in such a way they are considered an added value to the neighbourhood in wet and 

dry situations. They can be located in public or private spaces, occupying small squares, 

(parts of) dead end streets, parts of non-through traffic streets, residual public space and so 

on. 
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Figure 9.   Buffer zones can take on different functions depending on the water volume they 
hold. Source: Leemans, 2019 

The fourth intervention is aimed towards zones that cannot be incorporated in any of the 

previous strategies. It is a protective structure consisting of steel columns and hollow 

structured concrete slabs in between. These are invisible at street level as they fit in a trench 

between the road and the pavement. In case of severe rainfall and overflow of the existing 

sewage system, the cavity in between the concrete slab and the trench is filled up with 

water and subsequently pushes the hollow concrete slab upwards according to the 

Archimedes' principle. Therefore, the space in between the colonnade is filled up with water 

but the sidewalk and the buildings behind remain dry. 

 

Figure 10.   A protective linear structure prevents buildings from being flooded during severe 
rainfall. Source: Leemans, 2019 

5. Conclusion 

The present study evaluated the potential of water-related infrastructural interventions on 

the intermediate scale for future resilience while positioning it in a wider discourse of urban 

design such as infrastructural urbanism, multi-scalar infrastructural design and systemic 

design. It is crucial to recognise the importance of these small-scale interventions as 

changemakers to complement large-scale (physical and political or legislative) structures in 

order to induce mentality shifts. 

Two findings from the study in this paper deserve further comment as they could be 

expanded to non-water-related infrastructure networks. First, infrastructure could to some 

extent, as a collective layer and carrying network become leverage to reshape urban 
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environments towards a more sustainable future. Second, therefore these infrastructural 

interventions should go beyond technical problem-solving and aspire to generate added 

socio-ecological values. Interestingly, this paper has shown that the rare event of 

infrastructural adaptations could be considered an opportunity for the urban designer to 

intervene in the underlying infrastructural networks. 

A possible practical approach for infrastructural design emerges from this study: the drawing 

on the intermediate scale as a research tool because it is capable of exposing and addressing 

large-scale issues (e.g., urban flooding as a result of climate change) and at the same time 

revealing possibilities in local conditions and rendering possible realities (e.g., basements of 

town houses as temporary water buffers). Particularly the axonometric drawing on the 

intermediate scale is capable of transcending administrative borders such as plot boundaries 

and displaying interventions in a clear, concise and comprehensive way. 

Despite these interesting insights, the following limitation of the study should be 

acknowledged. The design-driven researched focused on a case study that represented a 

dense urban fabric as found in several compact cities in Flanders. However, as previous 

studies have shown, critical contributing factors to flooding such as soil sealing are not only 

very high in and around compact cities, but also in the dispersed spatial condition 

distinctively found in areas such as South-West Flanders. Additionally, the research 

described in this paper mainly focused on the collective challenge of (urban) flooding. 

Therefore, future research would benefit from on the one hand focusing on the urban 

condition of dispersion and on the other including a clearly articulated collection of future 

infrastructural challenges. In that way, a collection of comprehensive design strategies could 

be formulated in order to establish a more sustainable and resilient urbanisation of the 

Flemish territory. 
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Figure 11.   Axonometric drawing of the implemented network in Brederode. Source: 
Leemans, 2019 
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Abstract | This paper tells the experience of a social enterprise in the middle of the Andes in 
Salasaka Ecuador that is changing passive observation into action with kindness and passion. 
Andes Materials challenges traditional romantic perspectives surrounding indigenous textile 
artisans in social sciences and critical theory. In addition, we analyze how market forces in our 
country have destroyed or reshaped our traditional knowledge and cultural links.  Finally, we 
propose our case to use new social and economic scenarios as an alternative to the traditional 
fashion industry where human stories are not part of garment creation. 
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1.The Past 

When thinking about artisans, TIME comes to mind. We think about them as mystic people, 

piers of our grandparents, surrounded by nostalgic scenarios filled with dust and vintage 

tools that no longer exist. Our current industrial world has accelerated the way many 

productive techniques are lost. In the Northern Andes, indigenous cultures and their local 

techniques did not match the timing of outside industrial processes of the 20th Century. 

Since the 60s, Latin America has been convinced that machine-made was synonymous with 

being modern and that traditional handmade crafts and goods were for second-class 

citizens. Latin America has had a continuous imbalance, importing more manufactured 

goods than it exports, leaving no space for the development of new products. In this context, 

we have not had the chance to improve traditional knowledge and thereby develop a 

Product Design Industry. 

For our purposes, we want to talk about textile production. The Andes have had a long and 

creative history surrounding textiles. The oldest fabrics found can be dated back 6000 years 

and were used mostly as power symbols between religious and political elites. During the 

pre-colonial era of the Incas, clothing making evolved into FASHION with a sophisticated 

level of design, utilizing a huge variety of techniques, types of cloth and even accessories. 

The remains of these pieces show a refined control of the back-strap loom weaving: plain, 

tapestry and scroll fabrics were stitched together to create larger pieces. Fabrics were 

decorated with sophisticated embroidering details (Pillsbury, 2002), and many used 

pioneering techniques such as the triple and quadruple weaving. The use of very thin and 

dense yarn was remarkable with 250 to 500 wefts per inch on average (Lechtman, 1993).  

The dyeing industry was very dynamic. It created a very broad catalogue of plant-based 

colours. Carmine red and violet became treasured because of the production of carmine, a 

pigment obtained from a cactus parasite known as cochineal. This insect was cultivated 

along the dry fields of the empire and became an important tribute in medieval Andean 

economies (Phipps, 2010). Its active components are very easy to cast inside the keratin and 

cellulose fibers of cotton and camelids creating thread, yarn and fabric with very bright 

tones.  

Violet has been a highly valued color during history mostly because of the lack of a diversity 

of natural sources for the pigment. Lichen, blue azurite or lapis lazuli were used to produce 

tones closer to blue and the expensive murex, a sea snail found in the Mediterranean made 

royal purple possible (Phipps, 2010). The complexity of obtaining these tones made this 

color a luxury for the clergy and monarchy. With the discovery of cochineal by colonizers, a 

new industry was established in the Americas with big plantations of Nopalea and Opuntia 

cacti and this parasite spread across the dry areas of Mexico and South America (Gade, 

1979).  

During the colony, European fashion pushed away many of the previous fashion trends and 

industry leaving space only for techniques that could be replicated for the European vogue. 
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The introduction of the pedal loom made it possible to extend the length of fabrics but 

decreased the richness of the weft detailing. The introduction of Merino sheep in the 

sixteenth century (Phipps, 2010) set aside the fine alpaca fiber to create thicker and more 

protective fabrics.  

During the Republic, the new nations kept alive many colonial production systems such as 

mercantilist textile mills (obrajes), workshops dedicated to textile production for the benefit 

of the Crown (Korovkin, 1998) and later the new republic feudal industry. At these places, 

indigenous communities became part of the inventory and were kept in slavery thanks to an 

endless credit system and no right to own property (Chandler, 1982). Each obraje was 

specialized in specific products and therefore the use of pre-colonial and colonial techniques 

that suited the demand. This knowledge went beyond production and was acquired by these 

groups to produce their clothing. For example, in Northern Ecuador groups such as the 

Otavalo were able to replicate the English cashmere: the women from Zuleta have admirable 

blouses decorated with exquisite embroidery and lace. In the south, the people of Salasaka 

produce wool felt for their ponchos that are used in rituals of manhood.  

2.Resilience 

During the colonial and republic eras, there was a contact component that shaped textile 

knowledge: trade. The production of textiles is very labour-intensive and therefore 

extremely connected to demand. Without its monetary or symbolic value, fewer people 

work on, learn or improve techniques. In the case of the town of Salasaka in Ecuador, this 

dynamic drastically changed during the 20th century thanks to new industrial processes, 

access to education, Mission Andina and the economic crisis at the beginning of the 21st 

Century.   

In the 50s and 60s, the introduction of aniline erased most of the dyeing noesis thanks to 

stronger mordants and quicker processes in contrast to traditional techniques such as the 

cochineal that could take up to 3 days. One of the biggest losses during this time was the 

quality of ovine fiber because of the reduction of flocks linked to a lack of shepherds. 

Children were culturally accountable and when they started going to school, they learned to 

shepherd in the abstract as opposed to the original “learning by doing” (Tang 2016) model. 

This led to a decline in the genetic quality of sheep. Currently, the flocks have reduced to 2 

to 4 animals per family, which retained production for domestic consumption with sporadic 

purchases of wool from other communities or even factories. With the changes in dyeing 

and sheep raising knowledge of the production chain, which used to happen internally in 

every family, broke into pieces.   

In 1954, Misión Andina came into the equation with a mandate to “promote the 

development of indigenous communities introducing innovative technologies and new 

productive, organizational and trading approaches” (Bretón, 2000). The organization, in 

partnership with the Ecuadorean government, established education programs for 
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craftsmen. In the case of Salasaka, designers such as the Ecuadorean Hugo Galarza and 

American Charles McGee worked with local loom weavers to create new patterns for 

tapestry after understanding and improving some techniques (Burbano, 2020); and Dutch 

artist Jan Schroeder taught interlocking tapestry to communities in the mountains (Ucrós, 

2015). According to designer and researcher Iván Burbano, the new items created by this 

initiative could not find a market to be sold; the group founded the store Tosca Originales (1) 

as an effort to generate income. Sadly, this store as other initiatives promoted by Misión 

Andina came to an end after economic, administrative and other scandals related to the 

neo-colonial views of that time. This failure was significant because once again, the artisans 

did not connect with the final buyers. However, the town of Salasaka kept the knowledge 

and started producing tapestry that was later sold by the nation of Otavalo. An example of 

this work is a fish pattern that is still around. Mentioned before, the Otavalos are an ethnic 

group located in the north of the country that is excellent international traders. 

Thanks to the success of their cultural exportation, the Otavalos started traveling around the 

world playing traditional music. These shows were and are still common on many streets 

around the world. This artistic business is always displayed next to crafts manufactured in 

Ecuador. Salasaka supplied most of the tapestry for many decades until demand motivated 

the Otavalos to switch to a local maquila production. This change was exacerbated by the 

2000s economic crisis and dollarization. The exorbitant inflation and conversion made 

tapestry a no profitable activity for Salasaka (Masaquiza, 2017). According to local artisans, 

labour and materials took most of the costs with insignificant and sometimes negative 

revenue. 

During this time, Ecuadoreans were forced to migrate mostly to Europe and North America. 

Salasaka found a peculiar spot: The Galapagos Islands. With a registered population of 600 

people and an estimated 400 illegal inhabitants by 2011 (El Telégrafo) and 600 legal 

inhabitants by 2018 (El Universo), Salasakans found jobs in construction, home caring, 

transportation, and tourism. This last activity represents a steady demand for tapestry with 

Galapagos fauna patterns woven on the continent and taken to the islands by travellers who 

go back and forth between the two places. During their time in Salasaka, they work on the 

loom and sell those products to thousands of tourists at extremely convenient prices.    

Trading has shaped the textile heritage for Salasaka. Cultural changes in the last century 

have affected the core of the production chain, decreasing the quality or even erasing many 

techniques. However, the demand for goods and the local textile consumption have kept 

many techniques alive, all of them divided across the same geographical area. 

3.Today  

By 2020, the process of wool production into textile goods can be synthesized into 3 big 

categories: 
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Table 1. Summary of processes involved into yarn, thread and fabric making at Salasaka.  

 1st process 

 

2nd process 3rd process 4th process 5th process 

Sheep Raising Breading Veterinary care Wool Shearing   

Wool Processing Washing Cleaning Carding Hand Spinning Wool ball and 
skeins 

Dyeing  Plants Cochineal    

Pedal Loom 
Weaving 

Hurdida Loom Weaving    

 

Sheep rising happens inside many families in Salasaka. They mostly own two to four animals, 

always including a female sheep, which is appreciated because of its reproductive capacity. 

The animals rotate wherever good grass is located and they are tied to a rope to keep them 

in the area. The fur is sheared one time per year and these fleeces are used to make clothing 

for the family such as ponchos, bayetas (shawls) and anacos (skirts) that are worn for Día de 

Muertos in November.   

Sheep face two big problems: a lack of veterinary care and cattle theft. In the first case, the 

animals suffer from parasites such as ticks and amoebas and other conditions; sadly, their 

owners lack the knowledge to treat them properly that decreases their quality of life and 

health. Salasaka is also a victim of cattle theft; people avoid visible areas and rotate the 

animals constantly. However, most of the events happen at night and people feel hopeless 

for the help of the authorities.   

 

Figure 1.   Families in Salasaka own few sheep and the lack of care decreases the quality of 
life and health of the animals. 
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The fleeces are used for domestic consumption and they are processed inside each family. It 

starts by washing the dirty wool, which is very labour-intensive. Each fleece requires a lot of 

water from the river or water channel. The preferred soap for washing and whitening 

is Deja, an industrial detergent. The washed wool is hand-clean to eliminate any impurity, 

which facilitates the carding process. With the use of two combs, the wool is lengthwise 

aligned.  

The carded wool is soft and ready to be hand spun. This technique is mostly done by women 

who carry a carrizo stick with a bundle of carded wool at one end At any free moment, 

women take these fibers and gracefully twist them to interlace the fur into fine thread or 

yarn. Each person has a specific and unique speed; pressure and consistency, which makes 

each, thread a fingerprint. Depending on the future use of the thread and yarn they became 

balls or skeins.  

When required the thread can be dyed. The preferred colours in Salasaka are black for 

ponchos and anacos; and purple, dark green and pink for bayetas. The pigments available 

are artificial anilines, which are cheap and easy to use. For the wealthiest families, women 

appreciate carmine bayetas dyed with cochineal. 
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Figure 2.  Manuel Masaquiza is waiving a media vara, the standard size of a bayeta. 
Traditionally, families own a pedal loom and use it to prepare clothing for domestic use. 

Finally, the wool thread and yarn are prepared on the loom to later become fabric. The first 

step is the hurdida that is the preparation of the warp (lengthwise thread) on the loom that 

requires the finest consistency of material. After this three-day process, the artisan will start 

weaving the trama or weft (width wise thread), which can be plain color or designed. For 

traditional clothing, simple or lineal patterns are popular. In the case of tapestry, the designs 

have a broader variety of iconography, mostly animal and plant.   

4.Design in Capital 

While Salasaka has kept its textile knowledge divided between its inhabitants, the dynamics 

of the mestizo cities are different. In this context, in the capital of Quito, the inhabitants 

have western stories surrounding their clothing:  they buy them from a store. Before the 

nineties, seamstresses and tailors were in charge of making people's clothing. With the 

boom of fast fashion, more and cheaper items are filling the demand for clothing leaving the 

old trades at the edge. More affordable fabrics such as industrial acrylic and cotton are now 

the preferred by the middle class.  

In this context, textile design has had to find a space in the contemporary globalized world 

with a pioneering generation of designers/makers leading the change. They have understood 

the necessity of looking back at the origins: to the fibres and fabrics and who made them. 

These professionals come from high educational backgrounds; products of significant 

changes in the country’s education system: The 2010s crisis in Argentina and the use of the 

American dollar as Ecuadorean currency made Argentinian art and design schools affordable 

for families to send their children abroad. On the other hand, scholarship programs 

sponsored by the local government allowed many students to study in the United States and 

Europe. All these people came back with knowledge and skills developed for industrialized 

countries.  

Coming back home was a big challenge for these people since everything they learned was 

developed for another context: places where the industry and design have shaped the 

culture of creating. Fashion, product, and graphic designers brought back sustainability as 

part of their work, but faced the need to develop enterprises and not just creative projects. 

Many designers started this path with sustainability as their main value. Designers are 

recycling and up cycling materials such as the case of Remu Apparel that reuses denim for 

their jackets or Allpamamas that give a second life to house fabrics. However, upcycling and 

recycling have limits for creative processes. Designing a collection requires specific, 

customized and new fabrics and this search have become a significant barrier. The 

manufactures of thread, yarn and fabric couldn’t compete with fast fashion and stopped 
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producing locally. With a weak industry, the efforts to improve technology or even develop it 

never happened and sustainable textile supplies became almost non-existent.  

In this context, the challenge of creating a sustainable collection is difficult as Remu Apparel 

tells on their commercial website: 

“…we realized the material we used for lining our jackets, while beautiful, was not 
made of sustainable materials in line with our production objectives. We were 
sourcing the lining for our jackets from local artisanal markets where the lining was 
labeled as alpaca or wool, but in reality it was made of acrylic fibers. We  stopped 
production immediately and started looking for new direct suppliers to partner 
with.” (Remu Apparel, 2020) 

Figure 3.   Remu Apparel decided to stop using acrylic fabrics. The linen of this jacket is made 
by Andes Materials. 
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The experience of Remu Apparel is shared between many who have taken a step back in 

order to start looking locally. In the context of Ecuador, that means looking for the 

indigenous artisans like those in the town of Otavalo.  Sadly their traditional Plaza de Los 

Ponchos, stores and workshops (now factories) no longer prioritize sustainability. Acrylic 

became the first option for low effort, bright folkloric colors, and big productions. The 

initiative Allpamamas searched for the fabric in other communities of the country and found 

artisans such as Carmen Orellana in Bucay, Azuay province, who weaves a textile known as 

Makana made with silk and cotton with geometrical patterns. This enterprise also works 

with Matico, the last workshop dedicated to traditional loom weaving located in Peguche, 

Imbabura province (Allpamamas, 2020). Nevertheless, these companies have the demand 

for more fabrics thanks to their yearly collections, work and efforts. Creating the supplies is 

not their business. 

5.The Opportunity 

Ecuadorean Fashion brands are growing locally and internationally; they all need sustainable 

supplies with a traceable origin.  

Salasaka’s traditional ecological knowledge (TEK) related to textiles does not work around 

the dynamics of fast fashion. It actually hurts the local products that are made non-

competitive due to a lack of reliance on modern procedures and technologies (Tang, 2016). 

At this specific moment in time, it is important to embrace the knowledge kept in oral 

traditions and creates the conditions to improve Salasaka’s textile TEK. This is the beginning 

of Andes Materials. 

This scenario turns out to be an opportunity for the researchers (us). The town of Salasaka 

hosts all textile processes from sheep to textile creation. Sadly, recipes and secrets have died 

off with the original artisans or got lost because they became literally useless for their 

families. We cannot shame them. If they couldn’t sell what it took them so long to make, 

why would they keep on doing it?   

Moreover, we realized the competitive advantage of having all the pieces of the value chain 

happening locally, which is a rare phenomenon in a post-industrial world. Usually, raw 

materials are located far away from the people who transform them into supplies and 

finally, the garments. This advantage helps us provide information of the whole process: 

From sheep to supply, everything happens in Salasaka.  

We started improving the quality of the local fibber. In order to get results, we sample the 

fur of 46 animals and test different visual characteristics of the wool including color, length, 

density, breaking point, resistance, and crispness. As an average, the thickness of the local 

fiber is 24.13 um. which makes the wool medium quality (Rodriguez 2017). In order to 

improve the quality of the fiber, it needs to be thinner which will help decrease itching, and 
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make the wool softer and more resistant. 

 

Figure 4.   Wool samples were taken from 46 animals to test the quality of the local fiber. 
Sadly, the average quality was not the best which led us to design a strategy to improve the 
quality of the breed. 
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The veterinary recommendation was improving the genetic quality through reproduction. 

We identified a Uruguayan breed with amazing fiber qualities: 4M. The males rotate 

between families to fertilize female local sheep which facilitates the birth of new lambs and 

sometimes twins twice per year. This process is giving us better animals but not enough 

wool. As a solution, we have found and bought 4M wool from flocks in other indigenous 

communities in Chimborazo and Cotopaxi provinces, where people did not have a fair buyer.  

 

Figure 5.   The new generation of lambs are visible bigger and healthier than their parents.  

Other recommendations of the study included food, medicine and veterinary care. This was 

approached in a practical manner:  classes where people learned how to identify and treat 

common diseases. With an established calendar and constant supplies, the animals have 

improved their quality of life including the new generation.  
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Figure 6.  Zoila is learning from the veterinarian Karla Rodriguez how to provide a vitamin 
shoot to her animals. 

Shearing was improved as well, from scissor cutting, which used to hurt the skin of the 

animal, to mechanical shears with hair clippers that keep an adequate fur length to keep the 

animal warm. Because our products and processes are limited, we take time to shear each 

animal reducing the stress. When the fleece is ready to be washed, we use detergents free 

of phosphates. The clean and fragrant fleeces are now ready to be cleaned by hand and any 

impurities are discarded. The clean wool is ready for carding where fibbers are aligned and 

softened.  

With good wool, we get an amazing thread by applying an ancestral technique. Traditionally 

made by women, hand spinning is the way of making thread and yarn. Women carry a 

carrizo reed with a bundle of carded wool at the end. The previously carded wool is 

transformed by twisting the fibers into a continuous fine line.  
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Figure 7.   María and Francisca at the workshop of Andes Materials hand-spinning wool into 
thread. 

The yarn and thread are ready to be sold as balls or prepared for the next astonishing phase: 

pedal loom weaving. With the feedback of fashion designers, we determined standard sizes 

to fit design and sewing needs. Our offer is versatile enough for patterning and products that 

use big pieces of fabric such as yoga rugs and linens.  

Another significant upgrade is natural dyes, techniques that were lost in the minds of the 

grandparents of the present grandparent. We are using local plants and cochineal on written 

recipes that are a combination of oral tradition and modern improvements. Old recipes have 

lost ingredients such as the sneaky Piedra Morocho that was used to make black. Dyeing 

with cochineal used to take days with an excessive use of this precious insect. We have 
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reduced waste and standardize procedures and portions. 

 

Figure 8.   Part of the work on creating dyeing recipes includes looking for new recipes and 
adapting them to local plants. 

The standardization provides us data about raw materials and processes. We now know how 

much resources are needed for every product we include in our portfolio. We have 

optimized our production dynamics to respect nature and set a comfortable working 

environment for people: our workshop is a place where people have the physical and 

motivation tools to revitalize their heritage. 
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Figure 9. The workshop of Andes Materials used to be a school that stopped working in the 
90s. From the ceiling to the walls, the space has been upgraded to fit machinery and 
furniture. 

Order, recipes and standardization are facilitating fair pay to our artisans in a timely manner. 

We have set prices with enough revenue to reinvest in the company and make a profit after 

investing time and resources to design a proper website and constant audio-visual material 

for promotion. We sell branded yarn and thread to stores, plastic artists, and other 

enthusiasts. Our more profitable product is fabric; with minimum orders of 10m, we are at a 

point where we can customize orders, experiment with patterns and materials.  Salasaka 

and its textile knowledge are back on the market.   
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6.We are Equal 

The experience of Andes Materials is part of our hearts; we connect Salasaka’s textile 

knowledge to the new world of sustainable fashion without reliance on the bygone themes 

of nostalgia and romanticism. Since the beginning, we (the researchers from the mestizo 

world) decided to establish equality as our main value and go against the social and 

academic status quo. The indigenous communities of the Andes have been under-

appreciated as “the other ''; their culture has been simplified as folklore by a “modern world 

culture characterized by constant change and whose forms were, as a result, ephemeral” 

(Diarmuid, 2014). 

Figure 10. The Team of Andes Materials. 

The dynamic is related to a narrative of observation and classification, not by the cultural 

actors themselves, but by the academic world. The world has looked at the indigenous 

people as classified objects, which reminds us of the taxonomic interest characteristic of 

colonialist Spain, at a time when the influence of the Swedish naturalist Carlos Linnaeus 

spread throughout Europe (Katzew, 2004), giving rise to famous expeditions whose aim was 

to catalogue everything that was possessed. The new business world cannot follow the 

traditional ways of seeing the other.  

We believe social entrepreneurship creates the conditions to improve local economies and 

therefore culture. Our portfolio and services provide construction materials for fashion 

designers, which allows them the freedom to create products without worry about where 

their materials are coming from. Our portfolio allows us to generate new conditions for the 

economic stability of family life in the Salasaka community.  
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The now obsolete critical theory of academia has been replaced with action. We do not 

theorize; we believe social entrepreneurship is changing our future. 
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Abstract | This paper investigates how design schools within the fine arts can teach students 
to create sustainable transformation when working with the United Nations Sustainable 
Development Goals (UNSDG). The question is examined through a case at the Royal Danish 
Academy where third semester students engage in a project-based design thinking course 
focusing on how to increase biodiversity in Denmark. Data consists of the course material and 
48 student team projects. The projects are organized in terms of the areas of design 
intervention and are applied to analyze how well the design methodology and course serve 
the objective. Findings illustrate that the applied design thinking approach is supportive to 
creating transformation at the scale of the UNSDGs, however, the student projects generally 
lack critical reflection on the correlation between challenge and solution and an assessment 
of the potential impact of the design proposal. Adjustments and new suggestions are offered 
for future courses.  
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1. Introduction  

At the Royal Danish Academy (RDA) the United Nations Sustainable Development Goals 

(UNSDG) are included in the school’s strategy. Consequently, students must address one of 

the goals in their BA and MA graduation projects, just as many research projects, the 

admission test and several design courses include working with the UNSDGs. The objective is 

twofold. The academy wishes to contribute to a more balanced and sustainable world by 

investigating and showing how design can contribute to the realization of the goals and to 

spur a new era of growth within Danish design (The RDA News site, 2016). 

The present paper investigates how design education within the fine arts can teach students 

how to create sustainable transformation. ‘Sustainable transformation’ can be defined as 

creating change for future generations to be able to meet their needs, like we, living in the 

present, can meet our needs (Brundtland, 1987). 

The backdrop is the planetary imbalance as expressed in the UNSDGs. Human beings are at 

the epicenter of the crisis: the human population growth, our ability and will to dominate, 

our unsustainable use of resources, and our general inability to change our ways before it is 

too late (Fry, 2012). We are producing results that nobody wants (Scharmer & Kaufer, 2013; 

Heller, 2018). Already in 1985, Papanek expressed his concerns about the role that design 

plays on the environment by creating incentives for increased consumption (Papanek, 1985; 

Csechin & Gaziulusoy, 2016). However, design professionals, educators and researchers have 

generally been slow to change our ways of thinking and acting in relation to environmental 

issues. There is much to learn about how design can contribute to creating sustainment.   

The study is based on a case in which third semester students from 8 design disciplines 

participate in a six-week design thinking course working with the question of how to 

increase biodiversity in Denmark, mainly the UNSDGs #15 Life on Land and #16 Life Below 

Water (Sustainable Development Goals, 2015). Design thinking provides the underlying 

theoretical foundation for the approaches to be experienced in practice by the students. 

Data consists of the course material, e.g. course objectives, program and course layout, and 

48 student team projects. The projects are analyzed and organized in terms of how they 

contribute to increasing biodiversity, leading to three areas of design intervention. Next 

follows the analysis of what can be learned from looking more closely at the student projects 

and how this reflects on the design thinking methodology and the course as means to teach 

students how to tackle large–scale, complex challenges.    

2. Design Thinking 

The theoretical foundation of the course is based on ‘design thinking’, a methodology for 

creative, collaborative, complex problem solving (Brown, 2008; Dorst, 2015; Liedtka, 2016; 

Thienen, Meinel & Nicolai, 2014). Design thinking was initially investigated as a particular 

cognitive ability among professional designers, the ‘designerly ways of knowing’ (Johansson-

3913   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE



Working with the United Nations Sustainable Development Goals in Design Education 

 

Sköldberg, Woodilla & Çetinkaya, 2013). During the 1980s, a different discourse was 

introduced by practitioners and researchers within fields such as Design, Business 

Management, and IT, ‘design thinking’ now a strategy and a toolbox for addressing complex, 

ill-defined, interdependent challenges, transporting the designers’ ways of working to new 

areas and disciplines (Johansson-Sköldberg et al., 2013). The present case is in line with the 

latter discourse, defining design thinking as a systematic, collaborative, future-oriented and 

iterative process enabling the inclusion of perspectives across disciplines, life worlds and 

allegiances such as knowledge, beliefs and social positions when creatively addressing open, 

complex, and dynamic challenges.  

Central to the process is the framing and reframing of problems in parallel, applying 

abductive thinking to suggest potential ways of looking at a problem and generate novel 

solutions (Dorst, 2011). An integral part of design thinking is sketching, prototyping and 

other types of visualization to iteratively explore and experiment with new opportunities. 

The visualizations serve as vehicles for communication with oneself and others. It’s a way of 

making external versions of experiences and ideas, and of testing possibilities (Coughlan, Suri 

Fulton & Canales, 2007). On a planet where disagreement and conflicts are prominent 

among humans, design thinking appears well-suited to working with the UNSDGs due to its 

focus on including diverse, sometimes conflicting perspectives in co-creative work (Thienen 

et al., 2014).  

There is a wealth of visual design thinking models, providing participants with a shared 

process language and supporting the separation of content from process. Typically, the 

process is iterative and runs in loops between different activities such as a ‘research’ to 

investigate challenges, opportunities, underlying conflicts and paradoxes; ‘ideation’ – to 

imagine new possibilities and concepts, and ‘implementation’ – to refine, adjust and realize 

the designed solution (Friis, 2016).  

3. The 6C Model 

The design thinking course introduces students to a variety of design thinking and innovation 

theories while applying the 6C Model (Figure 1) (Friis, 2016) as a foundation for the layout of 

the course.  
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Figure 1.   The 6C Model illustrates different approaches to knowledge production in a design 
thinking process, (Friis, 2016).  

The 6C Model describes types of knowledge production in design thinking, e.g. how 

designers iteratively explore existing situations and possible futures by moving between 

experience–based and mental processes. The model is accompanied by a deck of 89 method 

cards, which offers a number of approaches within each of the model’s six categories, which 

are ‘Collaborate’, ‘Collect’, ‘Comprehend’, ‘Conceptualize’, ‘Create’, and ‘Communicate’ 

(Figure 2). 
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Figure 2.   The Co–Creation Cards. Examples of a method card from each of the six color–
coded categories, (Friis, 2015).  

4. The Course Layout 

The aim of the course is to teach the students design thinking and collaboration methods. 

The course, which has run for two years in 2017 and 2018, is experience and project based. 

Students work in teams of 4–5 students across design disciplines, which are fashion–, 

furniture–, game–, graphic–, spatial– and textile design.  

At the outset of the course, external stakeholders come to the school to present a challenge. 

Six weeks later, they are presented with the students’ projects and provide feedback on the 

identified challenges and proposals. The arrangement serves to underline realism and 

motivate the students to leave the studio and include real stakeholders in the process. In 

2017 the UN City Copenhagen and the Danish Society for Nature Conservation (DN) were 

partners, posing the challenge ‘How might we increase biodiversity in Denmark?’ In 2018 

there were three stakeholders, each posing a sub–challenge to the overall UNSDGs. DN 

asked ‘How might we create space for large, wild animals?’ A journalist at the Danish 

newspaper Information asked ‘How might we provide space for bees and other pollinators in 

the city?’ An independent biological consultant asked ‘How might we create wilder private 

gardens?’ Students could choose between the three options. Subsequently, a teacher 

formed the teams.   
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The categories and accompanying methods from the 6C model are introduced subsequently 

during the first 3 weeks, allowing students to experience approaches from each category by 

applying and experimenting with the methods. The 6C model isn’t linear, one can start a 

design process in any of the 6 categories. The sequential approach is a pragmatic decision to 

avoid information–overload at the outset, and ensure students experience approaches 

within each of the categories.  

Figure 3 provides an overview of the process in the present course which begins with 

‘Collaborate’ for team members to get acquainted with the types of competences, 

preferences, and skills available in the team, and to adjust expectations in terms of levels of 

ambition and intentions. The ‘Communication’ methods are introduced early, since students 

need to communicate their process and produce material for their final presentation from 

the outset. Then follows the introduction to approaches and underlying theories in the 

Collect phase where students identify stakeholders, conduct interviews and experience 

different types of data production about the situation. In the Comprehend phase, students 

analyze data and identify insights and challenges. In the Conceptualize phase, they develop 

and evaluate possible solutions to one or several challenges. In the Create phase, students 

are introduced to prototyping techniques to further explore and test ideas. In the final week, 

they present their process, data, challenge and solution in the format of a 3 minutes long 

film. 

 

Figure 3.   Overview of the six–week design thinking course (Friis, 2018). 
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5. Empirical Data 

The investigation is based on 48 student projects: In 2017 145 students were working on 29 

projects. In 2018 there were 90 students working on 19 projects. The data consist of a 1–2 

pages project description and a 3 minutes film from each of the teams.  

Each project has been reviewed in order to record the challenge identified by the team, the 

designed solution and how the students think that the solution contributes to increasing 

biodiversity. Subsequently the projects have been clustered based on the intended effect, 

dividing them under three headers: a. Changing people’s understanding, attitude, and 

behavior towards biodiversity, b. Creating physical space for biodiversity, and c. Cleaning up 

or preventing the pollution of nature – leading to better conditions for the ecosystems 

(Figure 4).  

 

Figure 4.   Three areas of design intervention to increase biodiversity (Friis, 2020). 

The division of the projects cannot be considered complete. Firstly, there are types of 

projects that the students haven’t considered, for instance design to handle invasive species 

(which might cause depletion of other species). Secondly, the projects can be further 

divided, e.g. transforming human understanding and human behavior can be related, but are 

separate objectives. Thirdly, most projects fit under two headers, for instance the design of 
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an informative book for children (changing understanding) with pages that can be planted 

(providing new habitat). Each project has been placed under the header where the students 

foresee the greatest impact. In the following, the areas of intervention are exemplified by 

student projects. 

5.1 Changing People’s Understanding, Attitude and Behavior  

Twenty–five student projects focus on changing people’s understanding, attitude, and 

behavior towards biodiversity, many based on the assumption that if humans are informed 

about the state of biodiversity and provided with suggestions for action, change will happen. 

This is exemplified in the following excerpt from a project description: ‘‘’Let it grow’, [is] a 

game for grown-ups who can understand the more complex aspects of the issues concerning 

biodiversity and will potentially soon be in a situation where they can implement this new 

knowledge”. Another project, ‘Ferox World’, intends to open the minds and hearts of 

children to wolves through a digital edutainment game. While large predators such as 

wolves have been found to significantly increase biodiversity within ecosystems, their 

presence is contested by many people who fear the animal. The design team discovered how 

peoples’ perception is primarily based on myths rather than facts and decided to inform the 

young generations through the playful activity of developing biodiverse ecosystems in a 

Danish environment (Figure 5).  
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Figure 5.   Ferox World. Illustration by design students Olsgaard, Bednarcikova, Andersen, 
and Kramer, 2018. 

5.2 Creating Space for Biodiversity  

Twenty projects focus on providing new habitat for wildland and wildlife, for instance by 

establishing new wilderness islands in Copenhagen’s canals or lakes, by creating drainpipes 

with greenery or by distributing seeds for people to increase the number of pollinating 

flowers in Copenhagen. The project ‘Grøn’ (Green) focuses on one of the busiest and most 

polluted spaces in Copenhagen, Nørreport Station. 250.000 people pass by every day. The 

students decided to increase the vegetation on the roof surfaces to provide nourishment for 

pollinating insects and make it visible from the street (Figure 6). In addition, greenery is 

expanded to the ground level by creating furniture with spaces for plants and flowers, e.g. 
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benches, poster stands, and columns and a visual campaign disseminating seed bags and 

information about the importance of wild nature. 

 

Figure 6.   Grøn. Illustration by design students Stibolt, Sloth, Gammelgaard, and 
Holmegaard, 2018. 

5.3 Cleaning Up or Preventing Pollution of Nature 

Three projects focus on preventing pollution or cleaning up ecosystems, for instance through 

a new transport system for distributing permaculture goods and design to expand seaweed 

plantations in the waters surrounding Copenhagen where biodiversity suffers due to low 

oxygen levels (hypoxia). Seaweed can reduce environmental hypoxia while it is also edible 

and nourishing to humans. Hence, the team decided to increase the demands for seaweed 

among Danish households by designing a series of traditional dishes with seaweed, for 

instance ‘Burning Love’ (mashed potatoes with bacon and onions) and ‘Fish and Chips’. The 

final proposal ‘Weed this Together’ (Figure 7) is a multi–stakeholder collaboration between 

the municipality of Copenhagen, Copenhagen restaurants, and the upstart company ‘Nordic 

Seaweed’. In addition, the team offers the layout for a campaign and a website to promote 

seaweed to Danish families.   
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Figure 7.   Weed this Together. Illustration by design students Abildhauge, Morille, Nørgaard, 
Sindler, and Øster, 2017. 

6. Analysis 

In the following, the student projects and the course design behind the students’ results are 

examined to throw light on how well the design course succeeds in teaching students how to 

tackle the large–scale challenges expressed in the UNSDGS.    

6.1 From Abstract Challenges to Concrete Solutions 

In general, the students are able to familiarize themselves with a new and complex topic 

through the application of design methods. Within six weeks, they identify relevant 

challenges and come up with novel project proposals. Some proposals represent 

incremental innovation, for instance board games to teach particular target groups about 

the significance of biodiversity. Other projects exemplify radical innovation, breaking away 

from present solutions, for instance the NJORD Turbine Sanctuary for sea mammals, 

established as a multi–stakeholder collaboration between the turbine manufacturer, the 

municipality, and an NGO where students provide new designs for the creation of turbine 

pillars supportive to biological diversity under water. This means that students are able to 

move between the abstract, higher level of unframed challenges, as presented by the 

problem owners, to the plain of concrete challenges and solutions. In addition, most teams 

succeed in telling the story of how they worked their way forward – the methods and 

approaches applied, the insights gained, and the final proposal, providing a window to the 

process for others and themselves to comment on, learn, and reflect. The students are thus 

able to visualize, not only the result but the road travelled and the insights and decision–
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making points along the way. These are important skillsets that designers can bring to the 

table when working with large–scale complex challenges.  

6.2 The Connection Between Challenge and Solution  

While promising that the majority of student teams identify a relevant challenge and create 

a design proposal, the relationship between the two is rarely investigated in depth. Will 

street art change private garden owners’ perception of bees and gardening practices? Will 

offering a personalized forest certificate in return for a donation succeed in attracting 

‘buyers’ and thus save forest? Will a coffee store concept with a reusable cup and a return 

system be a viable alternative to single-use coffee cups and lead to less pollution of nature? 

In some instances, the intuitive answer is a ‘no’, in others a ‘yes’ or ‘maybe’, however, the 

answer is not based on a clear process for evaluating the connection between the two.  

Looking at the design thinking course, teachers must find ways to more systematically guide 

student teams to critically evaluate and question the relationship between the identified 

challenge and the proposed solution during supervisions and presentations. For instance, by 

applying the categories of the 6C Model as a visual mapping– and dialogue tool, posting and 

comparing the types of information and challenges from the existing situation (Collect and 

Comprehend) to the proposed solutions (Conceptualize and Create). During this process, 

which should take place early, before design students become too attached to particular 

ideas (Coughlan et al., 2007) the students and teachers can take on the roles of different 

stakeholders and critically reflect on the correlation between challenge, solution, 

stakeholders, context etc. to (re)formulate solutions and challenges. 

Also, students should be provided with approaches for early testing of the challenge–

solution–outcome correlation in practice, for instance through prototyping. Coughlan et al. 

(2007) describe how prototypes support learning faster by shifting the creative process from 

discussion to creative action and by failing early through many rough models that can enable 

the inclusion of multiple stakeholders such as future users, experts etc. This early type of 

iterative approach would probably energize the students and their process, as it would be 

more active and playful. It implicates that the sequential layout of the course – starting with 

collecting information, moving on to comprehending the challenges before moving into 

conceptualizing opportunities and creating new proposal – be changed and organized in 

shorter, iterative loops in line with the tandem framing and reframing of problems and 

solutions as suggested by Dorst (2015b). It’s likely to provide students with insights that can 

confirm and disconfirm assumptions and thus support the making of credible ties between 

the challenge and the design proposal. For instance, in the case of Grøn, the student team 

could have made rough mock-ups of pieces of green, urban furniture, a poster, and seed 

bags, to observe and interview people passing by Nørreport, discerning the effect that the 

different elements have on them, leading to new insights and adjustments.  
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6.3 The Expected Impact and Negative Side–effects 

Another insight surfaces when analyzing the student projects: The expected impact of the 

design proposals (including the negative side effects) is not deliberately assessed or 

discussed. For instance, what’s the expected effect of a set of biodegradable modules with 

soil and seeds, making it easy for garden owners to provide bees with nourishment –and 

what might be the negative side effects? Will the solution lead to an increase in biodiversity 

or does it, in itself, represent a challenge to biodiversity? Is what we create worth what we 

destroy? (Fry, 2014). We don’t know. This is not the design students’ fault. Investigating the 

expected impact, positive and negative, is not explicitly addressed during the course.  

One could argue that embracing uncertainty and taking risks is part of design thinking. Says 

Kolko: “Transformative innovation is inherently risky. It involves inferences and leaps of 

faith; if something hasn’t been done before, there’s no way to guarantee its outcome” 

(Kolko, 2014, p.7). While this is an important argument and part and parcel of creative 

endeavor, critically assessing the impact of a proposal is central when working with the 

UNSDGs. Otherwise, we risk repeating the sins of the past by designing solutions – and 

teaching students to design solutions – that will only make the situation worse by wasting 

energy and resources on fruitless or harmful efforts. 

As it happens, the 6C Model and the Co–Creation Cards provide approaches for evaluating 

proposals, for instance in the methods ‘CSR Detective’, ‘The Whole House’, and the ‘Success 

Criteria Grid’ (Friis, 2015), but they are not enforced and likely not adequate for supporting 

the wide variety of estimates that working with the UNSDGs require – going beyond the 

present case, the 17 goals address issues in relation to poverty, health, gender equality, 

clean water and sanitation etc. And subordinated the overall goals are a vast array of 

problems and opportunities. Alas, a first step is to increase the focus on assessment in the 

learning objectives, in lectures, and during supervision. The following are suggestions, for 

how this might be done. 

6.4 Knowledge and Perspectives from Stakeholders 

Since the student projects address many different challenges, individual considerations are 

needed regarding what is to be assessed and measured, how, with whom and to which end. 

In all likelihood, assessments will require the skillsets of different disciplines and different 

stakeholders at different points during the design process. For instance, a team working with 

the creation of wild gardens in apartment housing will at the outset need to include the 

knowledge and perspectives of e.g. architects from the municipality’s planning division, 

biologists, and the inhabitants. Once the team has a solution proposal, in one case a novel 

type of drainpipe with bowls for growing flowers and housing insects, new knowledge and 

perspectives from other stakeholders must be included e.g. residential housing architects, 

landscape architects, engineers, producers of drainpipes, biologists, potential users etc. At 

each stage of the design process, from initial investigations over concept models to high–

fidelity working models, the team must identify the stakeholders able to help them critically 

3924   Cumulus Conference Proceedings Roma 2021  |  Track: Design Culture (of) RESILIENCE



S. Friis 

 

evaluate the possible impact on biodiversity in Copenhagen, the consequences to the 

inhabitants, the city, and the side-effects of the product, for instance in terms of production, 

maintenance and recycling. Thus, stakeholders must be included, not only at the start of the 

process, during the ‘Collect’ phase (Figure 2), also in the later phases when challenges and 

solutions are developed. 

6.5 The Assessment Tool 

To bring attention and focus to the assessment process, it might be helpful to include 

tangible tools such as The Assessment Tool by Lykke Bloch Kjær at Laboratory for Sustainable 

Disruptions, Design School Kolding (Kjær & Friis, 2016) which is based on the work by John 

Elkington (Elkington in Kjær & Friis, 2016). The tool consists of a large circular map (Figure 7) 

on which participants place the idea to be assessed in terms of its social (people), financial 

(profit) and environmental (planet) consequences. 

 

Figure 8.   The Assessment Tool by Lykke Bloch Kjær, Design School Kolding, (Friis and Kjær, 
2016). 

Participants ask ‘what’s the best imaginable consequences?’, ‘what’s the worst imaginable 

consequences?’ – and ‘what is missing from the idea to achieve the best possible impact?’ 

The tool provides the students with an experience and understanding of the importance of 

deliberately assessing and discussing the possible consequences and facilitates dialogue and 

collaboration, for instance by including real and role-played stakeholders. 
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6.6 Cross–Institutional Collaboration 

A final, more comprehensive approach is to establish cross-institutional collaborations with 

other universities, e.g. anthropology–, biology–, business–, engineering–, and psychology 

students. This would increase the complexity of the process, however, also provide teams 

with a broader set of skills to apply diversified measurements, careful reflection, and the 

access to networks within different knowledge domains, raising the likelihood of different 

perspectives and experts being included throughout the process.  

7. Conclusion 

Six weeks is a short time period to teach design students how to create sustainable 

transformation at the level of the UNSDGs in practice. It is thus gratifying to see that many 

things in the present course appear to work well. Provided with a shared, visual design 

thinking model and accompanying methods for collaborating, communicating and producing 

knowledge about the present and future situation, the third semester design students 

generally succeed in familiarizing themselves with what is to many new and complex 

territory, identifying a relevant challenge and design proposal and narrating the story of 

their design process.  

With this said, further examination of the student projects in conjunction with the course 

layout reveals the need for additions and adjustments, more specifically in terms of students 

learning to critically reflect on the correlation between the identified challenge and the 

design proposal and making assessments of the estimated future consequences of the 

design proposal. Assessments and measurements are typically not areas that have received 

much attention within design thinking. The paper provides suggestions for ways to more 

systematically include methods for assessment in future courses, for instance making space 

for trying out prototypes with stakeholders, including different stakeholders throughout the 

process and applying visual models to critically compare and discuss the relationship 

between the identified challenge and the design proposal.  

Working with the UNSDGs in practice in design education is a big mouthful. However, even 

though everything is not in place we shouldn’t wait. The way forward includes doing many 

different things in the short term and learning from it.  
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