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TOWARDS HOLISTIC SUSTAINABILITY THROUGH COLLABORATIVE 

INNOVATION: THE RHIZOME APPROACH 

Rebecca Reubens 

 

INTRODUCTION 

This article reports on action research that investigates how design–especially 

for and with non-industrial small and medium enterprises (SMEs) who work 

with natural materials–can look beyond focusing on ecological sustainability, 

to look at holistic sustainability. 

Various concepts, definitions and models of sustainability were studied to 

arrive at the construal of sustainability that forms the integral reference point 

for this research. Sustainability is shaped by the interconnectedness of all the 

integrated systems in our world.1 The understanding of the specific tenets 

sustainability rests on has expanded from the ecological context during 

industrialization, to the theme of ‘sustainable development’2 where ecological, 

economic and social well-being comprised Elkington’s triple bottom line.3 

Culture has been included as a vital factor4 including in Hawkes’5 four pillar 

model. More tenets apart from the existing ecology, society, economics and 

culture–such as politics or ethics– will likely be identified in future 

scholarship.  Sub-tenets may also be isolated from the existing umbrella 

                                                            
1 Hiroshi Komiyama and Kazuhiko Takeuchi, “Sustainability Science: building a new discipline,”  Integrated 
Research System for Sustainability Science and Springer 1(1) (2006), 1–6 , 2. 
2 World Commission on Environment and Development, Our Common Future (New York: Oxford University 
Press, 1997), 4. 
3 John Elkington, Cannibals with Forks: The Triple Bottom Line of 21st Century Business (Oxford: Capstone 
Publishing, 1997), 9. 
4 Nancy Duxbury and Eileen Gilette, Culture as a Key Dimension of Sustainability: Exploring Concepts, Themes 
and Models(Ontario: Centre of Expertise on Culture and Communities, 2007), 5. 
5 John Hawkes,  The Fourth Pillar of Sustainability: Culture’s Essential Role in Public Planning (Melbourne: 
Cultural Development Network (Vic.) in association with Common Ground Publishing, 2001), 15. 
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tenets, which encompass the network of connections between systems and 

entities that influence sustainability. 

This research defines sustainability as a continual process of actualizing ‘the 

possibility that humans and other life will flourish on the Earth forever’6 

through consciously maintaining the balance between different tenets, 

including ecological, cultural, social and economic conditions. 

Section 2 discusses how design impacts sustainability holistically, by 

orchestrating production to consumption systems (PCSs). It further discusses 

why most design does not actualize its potential as an enabler for holistic 

sustainability, though ideally placed to do so.  

Section 3 presents the Rhizome Approach, which was developed during this 

action research.  The approach is a design methodology which advocates the 

re-emergence of systems thinking in the design process, through collaborative 

innovation–including in the context of SMEs.   

Section 4, reports on a design workshop between bamboo craftspeople and 

designers, where the Rhizome Approach was applied, and also discusses the 

findings of the intervention. 

Section 5 discusses the status of this research. 

Finally, the conclusion is discussed in section 6. 

 

UNSUSTAINABILITY BY DESIGN 

Design decisions and specifications have a significant impact on sustainability 

due to their economic, environmental, social7 and cultural spin-offs. Design 

orchestrates the entire PCS. The material input required for the design 
                                                            
6 John R. Ehrenfeld,  Sustainability by Design: A Subversive Strategy for Transforming Our Consumer Culture 
(New Haven: Yale University Press, 2008), 49. 
7 Chad White; Emma Stewart; Ted Howes and Bob Adams) Aligned for Sustainable Design: An A-B-C-D 
Approach to Making Better Products (Melbourne: Business for Social Responsibility and Ideo, 2008), 9. 
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influences raw material flows i.e. ecological sustainability; the production 

process, and distribution of the economic gains of the production between 

producers who produce the design affects the dynamics of labor and trade i.e. 

social and economic sustainability; and perception of the human-world 

relationship affects the world-view which in turn orchestrates future PCSs i.e. 

cultural sustainability8.  

More than 70% of the costs incurred over the product life cycle,9 and value 

chain including product development, material production and processing, 

fabrication, distribution, use, and end-of-life handling10 are determined by 

design decisions. However, since division of labor characterizes 

industrialization, each of the stakeholders of industrial PCSs–including 

designers–lacks a systemic perspective on how ecological, social, cultural and 

economic spin-offs of the PCS jointly impact sustainability11.   

The situation is further compounded by globalization, which has spread PCSs 

further apart than ever before12  in order to reduce labor costs.  This 

reorganization of labor has seen non-industrial SME’s in developing countries 

become hubs of cheap labor, and also new markets: consumers who can buy 

the products and systems they labor towards with their new incomes13.   

                                                            
8 Rebecca Reubens,  Bamboo: From Green Design to Sustainable Design (New Delhi: Rainbow Publishers, 
2012), 31. 
 
9 S A Waage, “Re-considering product design: a practical “road-map” for integration of sustainability issues”,  
Journal of Cleaner Production, 15 (2007) , 638-649 , 640. 
10 Chad White; Emma Stewart; Ted Howes and Bob Adams,  Aligned for Sustainable Design: An A-B-C-D 
Approach to Making Better Products (Melbourne: Business for Social Responsibility and Ideo, 2008), 9. 
11 Rebecca Reubens,  Bamboo: From Green Design to Sustainable Design (New Delhi: Rainbow Publishers, 
2012), 38 
12 Rebecca Reubens,  Bamboo: From Green Design to Sustainable Design (New Delhi: Rainbow Publishers, 
2012), 38 
13 Rebecca Reubens, “Bamboo canopy: Creating new reference-points for the craft of the Kotwalia community 
in India through sustainability”,  Journal of Craft Research, 1 (2010) , 11-38 , 23. 
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Fuelled by a newly acquired purchasing power, and influenced by the 

globalized media, this segment aspires for an industrialized lifestyle. 

On one hand, globalization has meant that many developed country workers 

are now unemployed/underemployed and can only continue consuming 

through consumer credit.14 On the other hand the influx of industrial 

competitive products means traditional craftspeople in developing countries 

are left with little option but to abandon their craft practice, in search of 

lucrative employment in SME’s as de-skilled assembly line producers.  Both of 

these situations are unsustainable. 

If designers facilitate the PCSs of developing countries in line with the 

currently unsustainable industrial Western model which is familiar to them, 

they run the risk of magnifying unsustainability given the scale of production, 

population and nascent levels of governance, and networked communication 

systems in developing countries15.   

It is becoming imperative that design look beyond simply focusing on the 

product or service design for these billions–i.e. the user friendly, affordable 

aspect, to the design of products and services whose PCS systems create and 

maintain sustainability. 

Sustainable innovation aims to generate collective benefits to the 

environment, society, economy16 and culture; often by challenging traditional 

industrial design approaches, which do not approach the concept of 

                                                            
14 Mathias Humbert,  Technology and Workforce: Comparison between the Information Revolution and the 
Industrial Revolution, Report number: Info 2010 (California: University of California, School of Information, 
2007). 
15 Rebecca Reubens,  Bamboo: From Green Design to Sustainable Design (New Delhi: Rainbow Publishers, 
2012), 38 
16 Dorothy Maxwell; William Sheate and Rita van der Vorst, “Sustainable Innovation in Product and Service 
Development” , paper presented at Towards Sustainable Product Design 8, Stockholm, 27-28 October, 5. 
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sustainability holistically.17 Sustainable design lies outside traditional 

industrial design expertise18, as does design for non-industrial scenarios.   

There is a need for alternatives to traditional industrial design approaches, 

which allow for communication and collaborative decision making and 

‘participatory design’19.  Designers are ideally placed to facilitate participatory 

design since they are good at intuitively ‘uncovering evidence of emotions, 

values and meanings, and are particularly adept at communicating often 

ethereal or esoteric information.’20 

The barriers to sustainable product service innovation identified by Maxwell 

et al21 echo the need for a systemic, design-led approach.  These barriers are 

outlined below: 

• Lack of approaching sustainability holistically by not 

simultaneously addressing the social, economic and cultural tenets 

alongside the ecological tenet  

• Inability to mainstream sustainability concerns  in the business 

system, thereby  not facilitating the sharing of sustainability related 

experiences and concerns across the  business itself  

• Lack of integrating sustainability criteria, (social, economic, 

ecological, and cultural) at a strategic corporate level alongside 

                                                            
17 Dorothy Maxwell; William Sheate and Rita van der Vorst, “Sustainable Innovation in Product and Service 
Development” , paper presented at Towards Sustainable Product Design 8, Stockholm, 27-28 October, 4. 
18 Chad White; Emma Stewart; Ted Howes and Bob Adams,  ) Aligned for Sustainable Design: An A-B-C-D 
Approach to Making Better Products (Melbourne: Business for Social Responsibility and Ideo, 2008), 5. 
Nathan Shedroff,  Design is the Problem: The Future of Design Must be Sustainable (New Haven: Rosenfeld 
Media, 2009), 2. 
19 Nathan Shedroff,  Design is the Problem: The Future of Design Must be Sustainable (New Haven: Rosenfeld 
Media, 2009), 140. 
20 Nathan Shedroff,  Design is the Problem: The Future of Design Must be Sustainable (New Haven: Rosenfeld 
Media, 2009), 238. 
21 Dorothy Maxwell; William Sheate and Rita van der Vorst, “Sustainable Innovation in Product and Service 
Development”, paper presented at Towards Sustainable Product Design 8, Stockholm, 27-28 October, 4. 
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traditional criteria such as market, quality, technology etc. and thereby 

also in the design brief 

• Focus on “cleaning-up” product end-of-life environmental impacts 

rather than addressing  sustainability holistically at the concept 

generation or design stage 

• Lack of focus on achieving sustainability across product supply 

and value chains from the Original Equipment Manufacturer upwards 

and downwards 

 

 

THE RHIZOME APPROACH 

This research argues that design-craft collaboration offers the opportunity for 

to leap-frog the unsustainability created in the West, in developing country 

SME scenarios.   

The interconnected nature of craft holds the potential to integrate the tenets 

of sustainability, and thus offers a valuable input into sustainable design.  In 

contrast to industrial design– which is driven by industry, craft is driven by 

the integration of tacit knowledge, innovation, skill, bio-regional knowledge22 

and traditional practices.  All of these link into a single system determined by 

the interconnectedness between people, land, materials and energy.23  

If design manages to tap into the indigenous knowledge systems of craft 

communities, they can also leverage the systems of social, ecological, cultural 

and economic sustainability that underpin them.   

Collaborating with craftspeople offers designers a window into systemic PCSs, 

and the opportunity to be part a value chain that is localized and transparent–
                                                            
22 Anna-Marja,  Making Sense of Contemporary American Craft (Joensuun: University of Joensuun, 2002), 41. 
23 Anna-Marja,  Making Sense of Contemporary American Craft (Joensuun: University of Joensuun, 2002), 41. 
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where stakeholders have greater accountability to each other and the outcome 

of the PCS in general.  Collaborative innovation also offers the potential of 

designs which call for PCSs which are non-industrial, labour-intensive, 

localized, and community-centric, in line with the concept of holistic 

sustainability. 

This research therefore presents the Rhizome Approach towards a flexible 

methodology for collaborative, sustainable innovation–especially between a 

craftsperson and designer team.  This allows for the dual leveraging of both 

craft and sustainable design, given the analogies between the two concepts.  

The approach is named after bamboo’s complex underground rhizome 

system: each rhizome connects into the other, forming a stable mesh network 

that prevents soil erosion. A rhizome is not amenable to any structural or 

generative model–it is a map and not a tracing24. Similarly, the approach is 

designed to be an adaptable guide, consisting of steps of which are 

independently and interdependently sustainable and prevent the erosion of 

social, economic, ecological and cultural capital. 

The approach consists of a 7 point system, based on the barriers to 

sustainable innovation in product and service development as identified by 

Maxwell et al25 . These steps are described below. 

 

STEP 1: PROVIDING KNOWLEDGE ABOUT SUSTAINABILITY THROUGH 

SECOND HAND INFORMATION 

                                                            
24 Gilles Deleuze and Felix Guattari,  A Thousand Plateaus (London: Athlone Press Limited, 1987), 21. 
 
25 Dorothy Maxwell; William Sheate and Rita van der Vorst, “Sustainable Innovation in Product and Service 
Development” , paper presented at Towards Sustainable Product Design 8, Stockholm, 27-28 October, 4. 
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Step 1 addresses the fact that in order to design sustainable products, 

designers have to understand sustainability as a systemic construct which 

rests on interconnected ecological, economic, social and cultural tenets.  While 

sustainable design needs to constantly consider these tenets both singly and 

systemically during the design process, most industrial designers lack 

expertise and knowledge in this area.26 

The first step of the Rhizome Approach therefore aims to bridge the 

knowledge gap on sustainability– including its inter-linkages with craft and 

design– by providing designers with information through focused 

presentations, supplemented by reading material. 

 

STEP 2: HOLISTIC OVERSIGHT OF PCS THROUGH EXPOSURE VISITS 

Step 2 supplements the didactic learning inputs in Step1, through exposure-

visit-based experiential learning inputs. Designers visit the different nodes of 

the PCS and internalize how the different, interlinked actors of the value chain 

together, affect sustainability. The aim is to create and use dynamic 

experiences as a kinaesthetic learning tool, to sensitize designers to the 

systemic PCS and the value chain picture.   

 

STEP 3: INCLUDING SUSTAINABILITY AT A STRATEGIC LEVEL THROUGH 

THE RHIZOME FRAMEWORK 

A holistic strategy to achieve sustainability and reduce unsustainability is not 

often part of organizational mandates: designers therefore lack both an 

                                                            
26 Chad White; Emma Stewart; Ted Howes and Bob Adams,  ) Aligned for Sustainable Design: An A-B-C-D Approach 
to Making Better Products (Melbourne: Business for Social Responsibility and Ideo, 2008), 5. 
Nathan Shedroff,  Design is the Problem: The Future of Design Must be Sustainable (New Haven: Rosenfeld Media, 
2009), 2. 
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immediate reference point and the backdrop of the larger organizational 

scheme27.   

Step 3 focuses on sharing the Rhizome Framework (Fig 1)–developed during 

this action research process–with the participants to provide an overarching 

strategy on the possibilities of craft-design engagement towards 

sustainability.  The Framework proposes a model to conserve cultural capital 

which can then be ‘decoded’ for use in 3 different design directions of craft 

evolution, namely ‘expressive’, ‘glocal’ and ‘prosumer’.   

 
Fig 1: Rhizome Framework 

                                                            
27 Dorothy Maxwell; William Sheate and Rita van der Vorst, “Sustainable Innovation in Product and Service 
Development” , paper presented at Towards Sustainable Product Design 8, Stockholm, 27-28 October, 8. 
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The expressive direction proposes aligning craft with art, through limited 

edition, exclusive products–such as in the case of studio-craft and haute-

couture28.  These products will create an aspirational market demand which 

will ‘trickle down’ to the larger market segments29. 

The glocal direction proposes sustainably-crafted product lines for domestic 

and foreign urban markets30.   

The prosumer direction proposes that rural producers produce products for 

nearby rural markets.  The underpinning idea is ‘self sufficiency through 

production networks’31, where the producer and the consumer is the same 

ideological group32. 

The Rhizome Framework aims to address the entire pyramid, beginning right 

at the pinnacle with exclusive products–expressive; to the middle with 

mainstream products–glocal; and finally products for the bottom of the 

pyramid (BOP)–prosumer.  The aim is to position sustainable products at the 

top of the pyramid, thereby allowing sustainability to also be desirable for 

buyers lower down in the pyramid. 

 

                                                            
28 Rebecca Reubens, “Bamboo canopy: Creating new reference-points for the craft of the Kotwalia community 
in India through sustainability”,  Journal of Craft Research, 1 (2010) , 11-38 , 28. 
 
29 Rebecca Reubens, “Bamboo canopy: Creating new reference-points for the craft of the Kotwalia community 
in India through sustainability”,  Journal of Craft Research, 1 (2010) , 11-38 , 28. 
 
30 Rebecca Reubens, “Bamboo canopy: Creating new reference-points for the craft of the Kotwalia community 
in India through sustainability”,  Journal of Craft Research, 1 (2010) , 11-38 , 29. 
 
31 Carmelita Bersalona,  The Industrialized Handicraft (In-hand) Philosophy: The Abra Experience (Manila: In-
Hand Abra, 2002), 1.  
 
32 Don Tapscott and Anthony D. Williams,  Wikinomics: How Mass Collaboration Changes Everything (New 
York: Portfolio, 2006), 148. 
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STEP 4: INCLUDING SUSTAINABILITY IN THE DESIGN BRIEF THROUGH THE 

SUSTAINABILITY CHECKLIST 

In the absence of a clear brief which clearly articulates the desired 

sustainability criteria, the onus of incorporating sustainability into the design 

brief is on the designer: this is difficult, considering that sustainability has not 

been part of the expertise of traditional design function. Step 4 therefore 

focuses on providing a clear design brief which includes sustainability.   

A Sustainability Checklist was developed as part of this action research, to 

supplement and elucidate the brief.  The checklist supplements the rules of 

thumb developed in the Design for Sustainability D4S-DE Manual,33 with 

inputs from the Global Reporting Initiative (GRI) Guidelines and Hawkes 2001 

publication ‘The Fourth Pillar of Sustainability.’34 

 

The checklist illustrates the generic product production to consumption 

system–material selection, production, distribution, use and end of life 

handling.  The sustainable design parameters relevant at each stage are listed 

along with the tenets of sustainability they influence strongly.  The potential 

of craft to address each parameter is also indicated. 

 

Fig 2 illustrates the end-of-life handling section, to demonstrate how the 

checklist works.  For example, a product that is designed for disassembly 

positively impacts the ecology as it allows for each component of the product 

to be treated differently–dismantled, cleaned, repaired, used as inputs into 

                                                            
33Marcel Crul and Jan Carel Diehl, Design for Sustainability: A Practical Approach for Developing Economies  
(Paris: United Nations Development Program, 2006),  http://www.d4s-de.org/manual/d4stotalmanual.pdf,  
Accessed 1 June 2012. 
34 John Hawkes,  The Fourth Pillar of Sustainability: Culture’s Essential Role in Public Planning (Melbourne: 
Cultural Development Network (Vic.) in association with Common Ground Publishing, 2001). 
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new products or safely disposed.  The dismantled reused parts have a new 

economic value in new material life-cycles, thus positively impacting 

economic sustainability.  

 
PCS Sustainable Design 

Parameter 

Ecologic

al tenet 

Econom

ic tenet 

Social 

tenet 

Cultur

al 

tenet 

Craft 

proce

ss 

End of life 

handling 

considerati

ons 

Designed for 

disassembly 

•  •     

Mono-material •     •  

Recyclable •      

Hazardous materials 

easily isolatable for 

separate disposal 

•   •    

End-of-life handling 

facilitates employment 

for local communities 

through recycling 

•  •  •  •  •  

 

Fig 2: Sustainability Checklist: End of Life Handling Considerations. 

 

By understanding the systemic impact of the PCS through the deconstructed 

parameters, the design can be strategized to be culturally, ecologically, 

socially, economically or holistically sustainable. The checklist throws light on 

the criteria that can make a product more holistically sustainable, and also 

serves as an indicator of sustainability factors achieved, once the product is 

developed. 
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STEP 5: COLLABORATIVE INNOVATION THROUGH DIALOGUE AND 

TECHNICAL BACKSTOPPING 

There is a need to bridge diverse actors within the organization to facilitate 

transitioning from a pipeline design sequence to an integrative design 

process.35 This logic has parallels in the craft PCS, where design, production 

and marketing are anchored in a single person, or close group, thus allowing 

for constant dialogue between the actors.  

Step 5 of the Rhizome Approach facilitates developing systems, 

methodologies, platforms and frameworks that allow for communication and 

collaborative decision-making and participatory design36by encouraging, and 

actively facilitating a constant linkage and interaction between the actors, 

facilitators and enablers of the value chain. 

 

STEP 6: MEASURING SUSTAINABILITY ACHIEVED AGAINST THE 

SUSTAINABILITY CHECKLIST 

Step 6 aims to increase the accountability of designers to factor sustainability 

into innovation, by scoring the sustainability of their designs. In step 6, the 

designed product is evaluated against the Sustainability Checklist introduced 

in Step 4, by the designer, and two other experts. These three sets of data 

allow for investigator triangulation37  and results in a number indicative of the 

‘sustainability-quotient’ of the product: this can be used as a reference for 

further development and also figured into the marketing strategy. Findings 

from the evaluation allow the designers to reconsider certain aspects of their 

                                                            
35 Chad White; Emma Stewart; Ted Howes and Bob Adams,  ) Aligned for Sustainable Design: An A-B-C-D 
Approach to Making Better Products (Melbourne: Business for Social Responsibility and Ideo, 2008), 4. 
36 Nathan Shedroff,  Design is the Problem: The Future of Design Must be Sustainable (New Haven: Rosenfeld 
Media, 2009), 237. 
37  N K Denzin,  Sociological Methods (New York: McGraw-Hill, 1978), 295. 



 14 

design, to achieve better holistic sustainability during the final product 

actualization phase. 

 

STEP 7: FINAL PRODUCT ACTUALIZATION 

In the traditional pipeline design sequence, the production, costing and 

marketing revisions often happen between the time product is realized and is 

marketed.  By this time, the product design function is essentially disbanded38 

and changes in the product are often made without the information or 

agreement of the innovator/innovation team. As a result, nobody has the 

bird’s eye view of the product and the cascading effect of the changes–

including vis-à-vis sustainability.  

Step 7 therefore involves incorporating the necessary tweaking and changes 

arising as a result of step 6, and the additional feedback from the actors across 

the PCS, in a continued collaborative manner. The design team is kept in the 

loop along with the other collaborators, until the final actualization of the 

product. 

 

TRIALLING OF RHIZOME APPROACH IN BAMBOO SECTOR 

Action Research seeks to contribute to both theory and practice to change an 

existing reality39, therefore, validating the Rhizome Approach’s was an integral 

part of this research.  The aim of the trial was to validate the hypothesis that 

inputs from different stakeholders–especially craftspeople, can inform design–

especially for and with SMEs; about the underlying interdependencies 
                                                            
38 Chad White; Emma Stewart; Ted Howes and Bob Adams,  ) Aligned for Sustainable Design: An A-B-C-D 
Approach to Making Better Products (Melbourne: Business for Social Responsibility and Ideo, 2008), 18. 
39 Juhani Iivari and John Venable, “ Action Research and Design Science Research- Seeminly Similar But 
Decisively Dissmilar” , paper presented at 17th European Conference on Information Systems, Verona, 8-10 
June, 2009. 
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between the tenets of sustainability and that this visions and scenario 

analysis40, will lead to holistically sustainable design. 

The approach was trialed through a multi-institution, 14 day workshop in the 

bamboo sector; which began on the 20th of January 2011 at the Design 

Innovation and Craft Resource Centre (DICRC) at the Centre of Environmental 

Planning and Technology University (CEPT), Ahmedabad in India. The 23 

design participants included professionals, fresh graduates and post graduates 

and students from the Faculty of Design, CEPT University and the Indian 

Institute of Crafts and Design (IICD). The 23 craft participants were Kotwalia 

bamboo-craftspeople linked to the NGOs, the Tapini Bamboo Development 

Center (TBDC) and the Eklavya Foundation.  

Bamboo was selected for the trial as it is an ancient craft material which has 

recently been in the spot-light for its use in sustainable design. Bamboo is an 

ecologically sustainable–it is highly renewable, timber-replacement which 

restores degraded lands, prevents soil erosion and mitigates water pollution.  

It is easily available to communities is Asia, Africa and Latin America in their 

natural environment.  Its linear fibers can be easily processed using simple 

tools; therefore, bamboo enterprises require low capital, raw-material and 

machinery investments.   

Workshops like ‘Bamboo Boards and Beyond’41 and ‘Dutch Design Meets 

Bamboo’42 have showcased industrially processed bamboo as an eco-friendly 

and commercially viable material. However, these designs have not addressed 

                                                            
40 R J Swart; P Raskin and J Robinson,  “The problem of the future: sustainability science and scenario 
analysis”, Global Environmental Change 14 (2004) 137–146, 139. 
41 M. P. Ranjan, Yrjo Weiherheimo, Yanta H. Lam, Haruhiko Ito and Gajanan Upadhyaya,  Bamboo Boards and 
Beyond: Bamboo as the sustainable, eco-friendly industrial material of the future, (CD-ROM), 
(Ahmedabad:UNDP-APCTT and NID, 2001). 
 
42 Pablo van der Lugt,  Dutch Design Meets Bamboo(Eindhoven: (Z)oo Producties, 2007), 238. 
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bamboo’s social and cultural sustainability potential because they are 

produced in capital-intensive, industrial facilities which limit the participation 

of poor bamboo producers in their value-chains. 

Consequently, instead of design contributing to a more sustainable system 

where these communities leverage the new market-opportunity sustainability 

presents–design unknowingly facilitates that these communities are pushed 

lower in value-chains.   From traditionally participating in all the processes 

from growing to sale, their role becomes limited to the low-value-added 

functions of growing, managing, harvesting, transporting and at the most 

primary processing of bamboo. 

Against this background, the workshop aimed to test whether the Rhizome 

Approach helped facilitate the development of collaboratively-designed, 

holistically-sustainable bamboo products. 

 

ACTUALIZING STEP 1: PROVIDING KNOWLEDGE ABOUT SUSTAINABILTY 

Step 1 of the Rhizome Approach was actualized by sharing a digital knowledge kit–which 
included reading material on bamboo, sustainability, craft, design and the Kotwalia community–
with the design participants.   The first day’s agenda included presentations on the same topics 
followed by interactive discussions. 

ACTUALIZING STEP 2: HOLISTIC OVERSIGHT OF PCS 

In Step 2, the participants visited different scales and types of bamboo and timber production set-
ups to see and internalize the dynamics of each first hand.  The participants visited Kotwalia 
villages and interacted with the community (Fig 3).   

The participants also visited an industrial-scale woodworking factory, and an industrial-craft unit 
in order to internalize the difference between the industrialized timber and labour-intensive 
bamboo PCS. 
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Fig. 3 Exposure Visit to Waghai Village 

ACTUALIZING STEP 3: INCLUDING SUSTAINABILITY AT A STRATEGIC LEVEL 

Step 3 was actualized by sharing the Rhizome Framework with design and craft participants. The 
participants were divided into 3 groups–expressive, glocal and prosumer.  This was followed by 
an interactive discussion, after which three brainstorming exercises were conducted to facilitate 
the internalization of the strategy and rationale of the framework by the design and craft 
participants.  The exercise sheets were shared with the group (Fig 4). 

 

Fig. 4 Craft participant presenting directions for the Glocal group of the Rhizome Framework 
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 ACTUALIZING STEP 4: INCLUDING SUSTAINABILITY IN THE DESIGN BRIEF 

The participants in the workshop were divided into designer-craftsperson team, and were clearly 
briefed ‘to design a commercially-viable (economically sustainable), product made from mature, 
sustainably-harvested bamboo (ecologically sustainable), using local production capacities 
(socially sustainable), that leverages indigenous knowledge systems (culturally sustainable).’ 

The Sustainability Checklist was shared with the design participants, and each of its parameters 
was explained and discussed.  Each team was given a copy of the Checklist for their reference 
and use throughout the design process. 

ACTUALIZING STEP 5: COLLABORATIVE DESIGN PROCESS 

Three exercises were designed and facilitated during the workshop in order to facilitate Step 5 

i.e. collaborative design.  These ice-breaking exercises (Fig 5) were conducted in order to help 

the designer-craftsperson team find a working comfort level which would make it easier to 

communicate and collaborate.  

 

Fig 5. Craft and Design participants interacting during the ice-breaking session 
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During the design and development process (Fig 6), besides the constant collaboration between 

designer and craftsperson, the facilitators provided expert inputs from the craft, bamboo, 

sustainability, and interior spaces perspective.  This was supplemented by presentations from 

resource people who had expertise in different parts of the PCS. 

 

Fig. 6 Design and craft participants working on their products collaboratively 

 

ACTUALIZING STEP 6: MEASURING SUSTAINABILITY 

Each of the products developed during the workshop were self-evaluated against the checklist by 

the designers, and also evaluated externally by a community expert, and a design thinker-

practitioner (Fig 7).  The evaluation was interactive, so as to also work as direct feedback for 

further reference.   
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Fig 7. External Expert evaluating product 

 

ACTUALIZING STEP 7: FINAL DESIGN ACTUALIZATION 

At the end of Step 6 each of the 23 teams had designed and developed a working prototype 
which needed further development and refinement.  These prototypes were analyzed by 
production and marketing experts, who suggested changes.  The designers also wanted to make 
changes based on the feedback of Step 6.  The changes suggested were discussed with the design 
team, and then implemented. 
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FINDINGS OF THE INTERVENTION 

The workshop process was monitored and documented through photographs, 

videos and written records.  Empirical data was collected through four 

questionnaires which were administered to the design participants.  The first 

questionnaire served as a baseline of the participants’ existing knowledge and 

understanding of concepts such as sustainability and craft.  The last 

questionnaire repeated some of the key questions of the first questionnaire, 

so as to map the change in these concepts. 

Some of the key findings are as below: 

• 75% identified more sustainability related models after the workshop 

than before.  

• 100% were more familiar with concepts relating to sustainable 

development following the workshop. 

• 100% were understood the PCS better after the exposure visit.   
• 70% felt that the three directions developed through the Rhizome 

framework i.e. prosumer, expressive and glocal, are relevant directions 

for craft. 

• 65% found the Sustainability Checklist very helpful in understanding 

the different sustainability concerns and factors at each stage of the 

product life cycle. 

• 61% used the Checklist somewhat during the innovation process, 30% 
barely used it and 9% used it a lot.  

• 22% would have used the checklist more if they had more time; 9% if 

using it was made compulsory by the client. 

• 91% are likely to use the Checklist for future sustainable design work. 

• 81% felt that their final product would have been different without the 

collaborative process.   
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• 67% found the external evaluation against the Sustainability Checklist 

very helpful in rethinking their design with regards to sustainability. 

• 100% felt their design could be improved after self-evaluation against 

the Sustainability Checklist.  
 

STATUS OF RESEARCH 

Following the bamboo workshop, the Rhizome Approach was shared with a 

focus group of the Sustainable Product Innovation (SPIN) project in Vietnam 

and their detailed feedback was collected.  This is in the process of being 

analysed.   

The Rhizome Approach was used in a live design project for UNIDO and SPIN 

in Vietnam by 3 Vietnamese and 1 French designer.  Their feedback was 

collected and this is in the process of being analysed.  Initial analysis indicates 

that the approach works in different geographical and cultural contexts. 

The DICRC adapted the Rhizome Approach for their Space Making Wood 

Workshop in 2012, which validates that the approach can be used for 

materials apart from bamboo. 

The Sustainability Checklist developed during this action research is being 

developed and refined further by the author for her work with UNIDO. 

 

CONCLUSION 

Industrialization has caused designers– like the other actors in the PCS–to 

lose sight of the systemic picture.  This makes it difficult to approach 

sustainability in a holistic manner: designers look at addressing immediate 

issues (such as the fragile ecological situation) rather than looking for holistic, 

integrated and sustainable solutions.  
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Designers need to view sustainability in a systemic manner, and go beyond 

capitalizing on the market opportunity that ‘green design’ presents, to develop 

products that are strategized to contribute to systemic and integrated social, 

economic, ecological and cultural sustainability. 

This research argues that a singular approach where the design function is 

solely vested in the designer will not hold for every situation, since the 

ecological, social, economic and cultural contexts of problems and their 

solutions are diverse.  Flexibility in structuring the scholarship, knowledge-

base and practice of sustainable design according to different contexts may 

itself be a driving force for greater diversity, given that the homogenization of 

the models of sustainability and sustainable design approaches will threaten 

the diversity of both the earth’s regions and cultures, much as economic 

globalization does now.43 Globalization does not necessarily have to mean 

homogenization. 

The article therefore proposes the seven point Rhizome Approach, which was 

developed through the author’s PhD action research with the Design for 

Sustainability department, at the Technical University of Delft, the 

Netherlands.  The approach is a methodology towards an inclusive innovation 

process where collaboration with craftspeople and other stakeholders of the 

PCS orient design to the systemic PCS.  This results in collaborative design 

that views and addresses sustainability holistically. 

Though the article discusses these aspects in the context of bamboo craft, this 

research is relevant to the design of products using renewable materials in 

labour intensive situations i.e. developing countries in general.  In a broader 

perspective, this research is also relevant to traditional industrial-design 
                                                            
43 Hiroshi Komiyama and Kazuhiko Takeuchi, “Sustainability Science: building a new discipline”,  Integrated 
Research System for Sustainability Science and Springer 1(1) (2006), , 1–6 , 2. 
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practice which seeks to collaborate with different stakeholders in order to 

allow the designer a systemic picture towards holistic sustainability.  

It is hoped that the outcomes and findings of this action-research will 

contribute to existing scholarship towards formulating a road-map for 

designers to design more sustainably –especially in the context of SMEs 

working with natural materials in developing countries. 

 

 

 


