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Abstract 
Current notions of sustainability within the field of product manufacturing largely depend on 
business strategies that are predominantly 'top-down' approaches. However, it is theoretically 
and practically naive and also unworkable for conventionally structured large manufacturing 
businesses to simply put on the vestments of sustainability. Many of the structures, 
philosophies and raisons d'etre are inherently and systemically in conflict with an holistic 
understanding of sustainability.  
 
In order to positively and significantly affect and contribute to the three main principles of 
sustainability (ecology, economy and ethics) a fundamental rethinking and restructuring must 
be considered. New companies, products and processes born out of a sustainable ethos, 
such the e.Volution car, can contribute to the three E's of sustainability through a 
'distributed' structure that enables and encourages involvement and commitment at the local 
level. This contrasts starkly with the more traditional globalized manufacturing that is also 
‘distributed’ – but not in ways needed for sustainability. Sustainably oriented manufacturing 
initiatives that embrace the concept of ‘localization’ have great potential to create 
environmentally, socially and economically sustainable business structures. 
 
This has important implications for product design in terms of: product diversification for 
local needs; effective design feedback from users; product repair, re-use and recycling; and 
developing more creative, ethically responsible and locally appropriate ways for end-of-life 
solutions. Thus, we need to reframe our perspectives to form meaningful links among the 
various priorities so that solutions are consistent with sustainability principles. This paper 
offers an approach to design for sustainability that brings together the development of 
design theory with design exploration. The process of ‘designing’ is seen as a key ingredient 
of the methodology. Furthermore, the ‘integrated approach’ to design for sustainability is 
posited as a starting point for design exploration.  
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Introduction 
To demonstrate the three main principles of sustainability (ecology, economy and ethics) in 
product design, a rethinking of the term ‘design’ is necessary. Designers can create 
alternatives that embody the values of sustainability and demonstrate the new viewpoint by 
adding examples to the pool of products. These design explorations will enhance our 
understanding and awareness of material culture, and demonstrate the changes implied by 
sustainability.   
 
The main question seems to be: How can ‘design’ postulate and demonstrate the ‘re-
conceptualization’ of products for sustainability? This question quickly leads us to a 
consideration of integrated scales of production where local and regional contributions play 
a far greater role than is currently the case. In order to explore these possibilities, it is 
necessary to be cognisant of the structural conflicts between large companies and a more 
sustainable approach. It is also important to give examples of local incentives and their 
potential contributions to sustainability. Also, the discipline of design can be seen as a focal 
point for emphasizing the intrinsic values of product and process through an “integrated 
approach” (Walker, 2001).  
 
Essentially, three paths can be taken in order to address sustainability issues. First, adapt the 
existing system to integrate sustainability. As the existing system has many conflicts with the 
core understanding of sustainability, the outcome of this approach will probably be small 
changes in the system. The notion of eco-design is a good example of this ‘incremental’ type 
of change.  
 
Today, we do not know exactly how sustainability can be incorporated and expressed 
through products. Designers are often perplexed as to what to do with new facets of 
sustainability. Sustainability cannot be limited to quantitative approaches as is often the case 
in eco-design because its complexity is more difficult to address. For this reason, the attempt 
to change materials and put environmental tags on the materials and the processes will not 
lead to significant change in the core issues.  Designers have to consider a more profound 
rethinking of products – their design, their production, their use and post-use processing.  



 
Second, return to a craft.  The second path parallels that of many small businesses. The 
starting point is the small, ethically responsible business that is receptive to local sources, 
community and environment. In this situation, the contributions of designers will grow out 
of a sustainability ethos not unlike the craft tradition, valuing the process of creation and 
engaging with materials; it is a way of fulfilling the act of design and creativity that has social 
and environmental integrity. However, it is highly unlikely that a ‘craft’ approach would be 
able to effectively contribute sustainability at the scale needed in contemporary society. It is 
more likely that it will remain a relatively small and relatively exclusive contribution to 
product production.   
 
Third, attempt to create sustainability through design.  The third path is a design premise 
that seeks a new direction, a transition to integrate scales (from global to local), that uses 
design as a focal point. This approach attempts to integrate the most appropriate aspects of 
various scales of production that lie on a continuum from the local to the global. The core of 
this intention is to stimulate product diversity, community participation and environmental 
stewardship. The design premise of an integrated approach could, potentially, integrate the 
‘economies of scale’ possible at the global level with the cultural, societal, environmental 
aspects of production that can often be better addressed at the local or regional levels. 
 
Framework of current understanding 
Company solutions to environmental problems are often based on a waste reduction 
approach. However, this often limits the problem to the government regulation of waste 
disposal. It also creates a false sense of responsibility by giving the impression that 
environmental issues are being addressed when the company adheres to the regulations. This 
limited, quantifiable approach is only one aspect of sustainability. As Rees pointed out, 
sustainability introduces new considerations (e.g. social, ethical concerns) which are invisible 
to conventional understanding of the existing economic models (Quoted in Roseland, 1992, 
p.15). The holistic notion of sustainability considers the relationships between the 
community and resource base in terms of how the community uses, processes, distributes 
and values resources (e.g. consumption patterns, the act of participation, quality of work, 
equity in distributing resources, environmental impacts of the processing and use, and so 
on). Taking into account all these points, the discipline of design can be very effective as a 
catalyst for change.  
 
For the most part, the notion of sustainability has been limited to the reduction of the 
environmental effects of products; this is, Eco-Design which is largely based on the 
quantitative process of Life Cycle Analysis (LCA) (Dogan, 2001). Environmental 
management procedures for the implementation of these practices have been developed that 
consider the economic feasibility of eco-products in the market (Clark, Charter, 1999). Most 
of these procedures focus on environmental and economic issues, and only rarely is any 
attention paid to the social aspects of sustainability. The main drawback of these approaches 
is that they incorporate interrelated issues (environment, economy and ethics) in the design 
process in a very simplistic and general manner. Nevertheless, they are often seen as a route 
map for sustainability. For this reason, the resulting products bring few fresh insights to 
product design. Furthermore, product-service solutions generally stay at the level of 
concepts, separate from the core of design. To make the transition to sustainability effective, 



a more complete understanding of the approach is required. Design can be a key aspect of 
this.  
   
Considering environmental and social issues, a redefinition of design processes is necessary. 
Some interesting possibilities have already been presented by designers. In this context, 
McDonough highlights the dimensions of design: 
 

“When designers employ the intelligence of natural systems - the effectiveness of 
nutrient cycling, the abundance of the sun's energy - they can create products that 
provide nourishment for something new after each useful life. Every element of a 
product can be conceived as ‘food’ for either biological cycles (the systems of nature) 
or technical cycles (the systems of industry). And when these biological nutrients and 
technical nutrients flow within their respective cycles, they allow both nature and 
commerce to thrive and grow” (McDonough, Braungart, 2001).  

 
Rethinking the process through local incentives 
Many contemporary practices focus on the global scale, often excluding local and regional 
needs and community participation. In this regard, Benyus states that: 

 
“The drive is now on for a global, borderless economy where a single product is 
assembled in a dozen different countries, and foods, even those that could be grown 
next door, are trucked, flown, and shipped from foreign soils (the average piece of 
food on your table was transported from fourteen hundred miles)” (Benyus, 1997, p. 
276).   

 
The main problem of this approach, where production and distribution are inherently energy 
greedy, is that it relies on our current transportation systems and assumes they will always be 
available to us.  Secondly, this system generates highly urbanised communities that have no 
degree of self-reliance (e.g. through small-scale food production, animal rearing). Third, the 
producers are separated from the consumers. Consumers lose the visceral sense of how an 
object is produced, where the resources come from, what the environmental detriment to 
feed the system is, and so on. As Benyus concludes, “Deforestation in Third World 
countries is out of sight and mind, present only in books about the rain forest displayed on 
teak coffee tables” (Benyus, 1997, p.276).   
 
The drive towards global rather than local incentives results in an impact on design. Dormer 
appraises the technological viewpoint at a global scale:  
 

“Consistency and predictability of outcome are almost guaranteed, but the price is 
uniformity. At this point, taking simplicity, systems and ubiquity as the cue, it would 
be easy to argue that what gives ‘craft’ its distinctiveness from technology is that 
technology has become so predictable that its aesthetic is predictable, even boring” 
(Dormer, 2001, p.142).  

 
The links between sustainability and localization have been pointed out by many authors 
(Suzuki and Dressel, 2002; Hawken, 1999; Sachs, Loske, Linz, 1998; Roseland, 1998). 
Furthermore, Van der Ryn and Cowan highlight the importance of local knowledge in 



creating cultural diversity through products. They criticize how “we have allowed 
engineering, architecture, and the other design disciplines to be split from the very local 
knowledge systems that need to inform them” (Van der Ryn, Cowan, 1996, p.61). There are 
also significant movements such as Collins Pine and White Dog Café that support the idea 
of sustainability through local enterprises. As Suzuki and Dressel point out, “They are 
spontaneous, and are coming from the bottom up, not the top down. It is primarily the 
people who know an ecosystem, a town or an industry who are coming up with the creative 
ideas to make all of them viable, productive and non-poisonous over the long term” (Suzuki, 
Dressel, 2002, p.6) 
 
As examples of “creative enterprises,” some companies present a new level of understanding 
so “that their activities also generate meaning or culture - with material production also 
entailing the creation of symbols - extends business rationality and opens up entirely new 
social and ecological aspects, guidelines, and possibilities of action in other spheres of 
impact” (Sachs, Loske, Linz, 1998, p.113). New companies and products born out of a 
sustainable ethos are extensions of environmental and ethical concerns. For instance, the 
production of the e.Volution car (based on environmental technology) is intended for small-
scale plants in countries such as Spain, Australia, South Africa and Mexico.  These plants 
serve communities directly and employ people locally. The system reduces transportation 
costs and energy use, creating product-service efficiency and better user feedback in the 
process.  

In Spain, the principles of the Mondragon enterprises are based on democracy, creation of 
new jobs, participatory management, payment solidarity, education and commitment to the 
development of the social environment. The Mondragon initiative has also created a 
network which allows cooperatives to link with each other through education, research and 
technology, health, industry, and so on. Such a system enables the employees to design the 
production plants according to their working patterns (e.g. Mondragon, Copreci Coop: 
components for electronic appliances). Morrison suggests that our main source of “social 
and natural ecology” are societies that “choose self-management and democracy, not 
hierarchy; evolutionary change, not a blind commitment to progress; empathy, not a 
reflexive reliance upon technique…in the words of Murray Bookchin, ‘ecological 
wholeness…is a dynamic unity of diversity’ ” (Morrison, 1991, p.28).   

Integrated approach - design in context 
 

“The kind of thinking that has gotten us into this situation - 
is not the kind of thinking that will get us out of it.” 

 (Albert Einstein) 
 
Design explorations that lead to sustainability can only succeed by using a fresh approach. 
To do so, it is essential to abandon preconceptions of how products are designed and 
produced, and allow a new transition in design. A design intervention is required to address 
the environmental, ethical and economical facets of sustainability.   
 
The creative process and authenticity are the main features of design. Why, then, do 
products have a sameness, a lack of cultural diversity, a disregard for the environment, a loss 



of compassion, and so on? The resulting products are associated with the conventional 
mores of industrial design: the pre-conceptualization of design and what results from large-
scale production without any emphasis on localization. In this context, some thirty years ago 
Schumacher explained “it is not a question of choosing between ‘modern growth’ and 
‘traditional stagnation.’ It is a question of finding the right path of development, the Middle 
Way between materialist heedlessness and traditional immobility, in short, of finding ‘Right 
Livelihood’ ” (Schumacher, 1974, p.58). 
 
An integrated approach (see Fig.1) can guide designers to bring together various scales of 
intervention through design exploration in order to address sustainability issues. The design 
process, which is inherently nonlinear, and where design decisions are filtered through the 
inter-subjectivity of the designer, should emphasise a hybrid approach to reveal the ethos of 
sustainability.   
 

 
                          Figure1: Integrated Approach in Product Design 
 
Neither the traditional craft designer nor the contemporary industrial designer can 
appropriately define design for sustainability. Integrated approaches to production create 
new opportunities for designers to serve a variety of local enterprises. Designers could use 
their creative skills to embody short-run products “made from ‘off-the-shelf’ components 
combined with locally made parts.” The resulting product would reflect the richness of local 
taste. A new design would be: “adaptable, upgradeable, flexible, fresh, aesthetically 
innovative [expressive] and relevant to that place” (Walker, 2001).  
   
Papanek (1995) describes the creative use of local materials by the Inuit people and how they 
have adapted to their environment. Creativity and local materials, combined with globally 
standardized components can optimize transportation routes, reflect local tastes, support 



local enterprises, maintain post-use and regenerate our visceral sense of design.  In other 
words, this might lead to a new understanding of material culture. 
 
There are pros and cons to this approach which should be discussed in depth. 
 
Pros 

 Product aesthetics and diversity - local design input leads to a fresh approach to 
aesthetics; 

 Environmental and social issues addressed at appropriate scales – sustainability issues 
are  effectively considered with an integrated approach; 

 Creating job opportunities - local enterprise encourages community development 
and participation; 

 Serving users directly – extended life span of products reduces transportation costs 
and allows product maintenance, recycling and service. 

 
Cons 

 Shift in ways of producing products - for the viability of the new system, there has to 
be an infrastructure and cooperation; 

 Product Affordability – price better reflects true cost; 
 Unfamiliar design - consumption patterns and consumers’ perception of product 

appearance need to be changed and enriched through design. 
  
Fresh design approaches could alter our perception of products in terms of meaning, 
aesthetics, materials, functions - interface, production, true costs, lifetime, and obsolescence. 
Design can redefine products for local and regional conditions. The nature of design could 
bring a deeper understanding of the creation of our material culture. Exploration through 
design leads us to think about the environmental and ethical values behind products that are 
also aesthetically expressive and influential (Walker, 1998).  
 
The authors emphasise design exploration as the main research methodology which will 
contribute to the knowledge of the design process. Since design is one of the most 
significant ways to demonstrate alternatives and differences, it will also generate a basis for 
further discussion. On the other hand, in preparing the background for design exploration, 
the authors recognize the need to support it with preliminary research, and discussion and 
development of design theory that is congruent with sustainable principles. It is important to 
note that each aspect of the methodology is interrelated.   
 
As a first step, the design researcher selects and analyses a product (e.g. bicycle, textile, 
lighting, ceramic and glass, furniture, and so on) which is currently capable of being 
manufactured at each of the three principle scales under consideration – local, regional and 
global. The researcher conducts a literature search, observes methods for design process and 
holds key informant interviews with design and manufacturing representatives at the 
companies which operate at various scales from global to local. The objective is: 
 

 To understand the design implications for materials, surface finishing, 
supply, manufacturing, assembly, distribution, maintenance; 

 To examine the points in the design processes where the integration of 
scales approach may be viable; 



 To build a background for further design exploration.  
 
As a second step, the design researcher selects and analyses a product (e.g. computer, 
washing machine, refrigerator, stove, microwave, phone, stereo, and so on) which is 
potentially producible at all three scales through an ‘integrated approach’. The researcher 
presents design explorations at the local scale which do not exist today.  
The object is: 
  

 To apply conclusions from analysis of local production to a wider range 
of products; 

 To demonstrate the integration and potential of the ‘local’ in 
contemporary product design 

 To address the relationship between an ‘integrated approach’ and 
sustainability   

 
For the further steps, comments on the methodology play an important role. Moreover, 
there seem to be many questions standing in the way of Ph.D. design research. Essentially 
then, the methodology presented here is: 
 

 Development of a theory of ‘design and sustainability’ – the ‘integrated 
approach’; 

 Translation into objects through design exploration; 
 Critique of designs; 
 Further development of theory; 
 Further exploration through design; 
 Eventually ‘design’ and our ideas of ‘products’ will be transformed. 

 
Iterative process for the transformation of material culture will lead to products that are not 
only environmentally appropriate, ethically responsible and economically viable but also 
more interesting, more diverse, more meaningful and more desirable. 
  

? 



Conclusion 
As Suzuki and Dressel emphasize, “In fact, everyone does know what this word means 
[sustainability]; it’s just that no one knows exactly what it looks like in practice” (Suzuki, 
Dressel, 2002, p.16). By means of design, we can demonstrate alternatives. We might be able 
to examine how these design explorations fit the concept of sustainability and how they lead 
us forward. If the designer can achieve an ‘integrated approach’ and demonstrate the 
effectiveness of this approach, it will affect our overall approach to design: design in context, 
and design that demonstrates the inherent value of products. There is an old saying: “If you 
were a fish, the last thing that you would discover is water” (Quoted in Suzuki and Dressel, 
p.339). That is true for design explorers too! That is why we should start by discovering 
design for sustainability. 
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