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Redefining ‘Value’ in Product Design 
 
The potential benefits of integrating greater localization for sustainable development have been 
widely acknowledged (Daly and Farley, 2004; Walker and Dorsa, 2002; Gibbs 2002; van Der Ryn 
and Cowan 1996; Papanek 1995; Hawken 1993). Greater localization, and its relationship to 
sustainable development, will reveal itself through both theoretical considerations and practical 
applications in the field of product design and manufacturing, and its development to a more 
holistic product/service model. Such a transition will require the development of design principles, 
products and systems that can contribute to the alleviation of the negative consequences of 
industrial practices, and revitalize and reintegrate social contexts, the environment and localities. 
As Gibbs (2002) emphasises, sustainable development cannot be limited to one level of 
intervention; change should be promoted throughout the “sites of intervention” from the 
international to the local, otherwise change and its effectiveness will be limited and partial (Gibbs 
2002, 22).  
 
The ecological economists Daly and Farley (2004) underline the qualitative aspects of 
development and improvements. As Daly (1996) emphasizes: “this shift is resisted by most 
economic and political institutions, which are founded on traditional quantitative growth and 
legitimately fear its replacement by something as subtle and challenging as qualitative 
development.” Classical economics evolve into the modernist paradigm that singles out the 
qualitative aspect of “value”, which is added to a product during its design, manufacture, use and 
disposal/post-use processing. Sustainable development requires new ways of thinking that 
reintegrates the qualitative and quantitative because, it “is probably best viewed as both subject 
and object, as both work in progress and specific end-goal” (Frankel 1998, 28).  
 
For sustainable design, we need to reevaluate the value and meaning of products. As stated by 
Braungart and McDonough (2002), “At the deepest foundation, the industrial infrastructure we 
have today is linear, it is focused on making a product and getting it to a customer quickly and 
cheaply without considering much else” (Braungart and McDonough 2002, 26). Historically, 
products have been associated with goods and services for trade. However, new systems 
thinking is required that reconsiders products together with their outputs (such as toxic emissions, 
pollution, and waste) as well as their consequences, which can be both social and environmental 
(Frankel 1998, 66).  
 
Today’s products are, for various reasons, short lived (e.g., technological obsolescence, fashion 
and aesthetic obsolescence or built-in obsolescence.) As McDonough and Braungart point out, 
what people see in terms of the products that are discarded is just the tip of the iceberg, since 
“the product itself contains on average only 5 percent of the raw material involved in the process 
of making and delivering it” (McDonough and Braungart 2002, 28). ‘Ecological modernism’ 
proposes incremental change to current production and consumption patterns through eco-
efficiency, which in return would not be an effective response to ecological and social facets of 
production and design. A rethinking of design and production practices is required “to eliminate 



 

the concept of waste” in design products (Braungart and McDonough 2002, 104), so that each 
product part can be composed safely and separately, either as biological nutrients for nature or 
as technical elements and valuable feedstock for the industry.  
 
Integrated Scales of Design and Production 
 
In the mass-production process, design is largely separated from both the means of production 
and post-use processing. With increased localization there are more opportunities for integrating 
product design, production and post-use, and doing so in ways that are more sustainable. For 
examples, environmental issues can be addressed through more economically viable product 
repair and upgrading, component re-use, materials up-cycling, and re-use services at the local 
level. Economic benefits can emerge from the more effective use of natural resources and use of 
local materials, the creation of local employment in resource acquisition, product production and 
in the post-use product processing. Socio-cultural benefits could be addressed through the 
development of locally appropriate designs, a culturally relevant material culture, and social 
connectivity through transferring local skills and knowledge.  
 
Walker proposes “integrated scales of production”, which means integrating various scales of 
production, from large-scale, mass-production of certain components to local component 
production, product design, assembly and post-use processing. This approach reconsiders each 
scale of production and design and its reintegration across scales (international to local). “By 
placing greater emphasis on locally significant design, and re-orienting and connecting research, 
knowledge, suppliers and manufacturers across scales, the related product design concepts 
would a) benefit from larger scale research and development while also being tailored to local 
needs, and b) would be more attuned to the principles of sustainable development because of 
their design and because the infrastructure in which they exist would allow for the maintenance 
and post-use processing” (Dogan and Walker 2003). 
 
Research for Integrated Scales of Design and Production for Sustainable Products 
 
In order to explore the potential feasibility of the “integrated scales” concept, research has been 
initiated at the University of Calgary that looks at product design and production at the large, 
international scale and at the small, local scale. Comparative analysis will enable potential 
opportunities for integration to be investigated, together with potential benefits and barriers. 
  



 

 
Fig. 1. The relationships within the product design proces for an integrated scales 
approach. 
 
Initial findings from two case studies are presented in this paper. These findings compare and 
contrast various aspects of product design, development and production for selected product 
types in the furniture sector. The first case study is a panel design for a modular office system, 
which is designed and produced at a large scale and distributed to international markets. In-depth 
interviews with the product design manager, the project manager, the industrial designer and the 
environmental specialist have been conducted together with field observations and recordings. 
The second case study is an entrance table, which is designed and made at a local design studio 
by a craft designer. The comparison analysis of the two case studies is incorporated into the 
development of the “integrated scales of design and production” framework through summarizing 
the initial findings and drawing conclusions and main insights for sustainable products.  
 
Two important aspects of this study are 1. the role of designers as cultural facilitators for 
integrating user needs, skills and resources at the local level; and 2. the capacity of objects to 
‘engage’ the various stakeholders during their design, production, use and disposal/post use 
processing. These stakeholders include the designer, the maker/employee, the user and the 
post-use processor. The preceding diagram has been developed to show the relationships within 
the product design process (see Fig. 1). This diagram also helps the researcher to develop 
interview guides and research strategy.  
 
Designers as Cultural Facilitators and Interpreters  
 
In the integrated scales, the designer would play a key role in enabling more sustainable 
solutions by serving as a facilitator to bring together the various players and priorities within 
product production, use and disposal. When an integrated scales approach is used, these various 
stakeholders can contribute in ways that allow aspects of design and production to be carried out 
at various scales, together with post-use product recovery and reprocessing. Such an approach 
would allow us to transform from our current, predominantly one-way production, use, and 
disposal mode to more of a closed loop, to recover and re-use resources (see Fig. 1). 
 



 

Sourcing and Specifying Materials. Through an “integrated scales” approach, criteria for material 
specification and sourcing would be fully integrated in the product design and development 
process. It is important to bridge the gaps between production, consumption and product 
disposal, which in turn could reduce transportation use and related pollution and increase the 
local connectedness of businesses to local supply chains. Companies could adopt new 
approaches to map materials and resource flows at the local and regional levels. Consistent with 
this, manufacturing businesses would be close to suppliers, customers and workforces (Gibbs 
2002, 96-97).  

 
At the large scale, the main criteria for material 
selection for the industrial designer are: (a) finding a 
balance of performance and cost, and (b) availability of 
the materials. For furniture manufacturing in Western 
Canada, most of the wood-based products comes 
from the region (e.g., Alberta or British Colombia). By 
contrast, other materials such as fabrics, steel, and 
aluminum are typically brought from Eastern Canada 
or sourced internationally. In the case of the mass-
produced furniture studied here, the design team is not 
involved with the ordering and supplying of materials; 
this is done by a separate department within the 
company. Based on client preferences, the design 
team makes changes to the appearance of the product 

(in this case an office panel design) by specifying various finishes such as veneers, paint and 
coverings. Irrespective of finish the same materials are used for the structural parts (e.g., 
particleboard core, aluminum extrusion) and joint elements. The finishing veneers (e.g., walnut, 
cherry, oak, and maple) are simply press adhered to the particleboard core (see Fig. 2). The 
company uses a color palette with a particular color grade in order to standardize the color of 
their wood finishes. It was stated during the interviews that alternative materials from sustainable 
or eco-sources do not usually fit well within these color palettes, and that these materials are not 
cost effective and are not usually available.  
 
The large-scale manufacturer interviewed for this case study has the capability of using (a) 
alternative materials (e.g., wheat board) in any of its product range or (b) certified wood veneers 
from the Forest Stewardship Council, which is a sustainable forestry program. However, this is 
not the norm but is only done by client request. According to the company’s environmental 
specialist, when this is demanded, the company uses the LEED Green Building Program as a 
guideline to meet the specific production requirements such as limiting off-gassing and emissions 
in furniture or panel systems, and searching out new suppliers for formaldehyde free MDF boards 
or using water based lacquers. Certain finishes (e.g., UV-cured wood finishes) would require 
significant changes and retooling of the wood finishing line.  
 

By comparison, at the local scale (see Fig. 3), the craft 
designer uses mostly hard woods such as maple from 
Eastern Canada, and exotic woods from West Africa. 
Hardwoods are often preferred for craft furniture 
because they can retain an edge and they allow 
machining. Tangible qualities such as wood density, 
color and texture are important criteria for material 
selection. The tactile qualities of wood are found to be 
complimentary to the visual aspects of the product 

Fig. 2. Wood veneer-pressing process 
for the panel design. 

Fig. 3. Local design. workshop 



 

design. Various wood finishes (e.g., shellac in wax, lacquer and special oil finishes) are used to 
enrich the tactile qualities of woods. 

 
The craft designer interviewed here purchases materials from a specialist wood supplier in 
Eastern Canada. With this particular supplier the craft designer can select specific, premium 
boards very precisely. Boards are selected on an individual basis to suit the requirements of a 
particular furniture piece. A supplier in Eastern Canada is used because there are no local 
suppliers that offer such precise and specific board selection.  
 
Integrating Skills and Knowledge. The integrated scales of design and production approach 
emphasizes design solutions that incorporate local skills and knowledge in the design and 

development process. 
At the large scale, consultants are employed to design 
the products but it appears that the skills and expertise 
of the installation team are also valuable and significant 
for the design process. The installation team and its 
feedback serve an important role in the product 
development process and it is being recognized that 
their earlier involvement in the design development 
process would be beneficial (see Fig. 4). In the short 
term, working with design consultants is not seen as 
being so effective, since these people do not have 
enough specific information related to the production 
methods, the company’s manufacturing capabilities, and 
the project expectations.  

 
At the local craft scale, the quality of work is intimately related to the quality of tools, the craft 
maker’s skills in using these tools and developing a product with them. In the workshop all tools 
and machinery (e.g. band and table saw, sander etc.) are components in a staged process. Their 
layout is an integral part of the process of taking a raw piece of wood and transforming into a 
finished product or component. The precision of the tools and the ambiance of the place both play 
a significant role in the furniture making process. For instance, the workshop is always kept clean 
and organized – this orderliness and cleanliness is required for and reflective of the precise, 
highly finished products of the craft-making process. 
 
Understanding User Needs and Conditions. An integrated approach would provide sustainable 
solutions that fit the user needs and local conditions because the infrastructure in which the 
products exists would allow maintenance and post-use processes.  
 
At the large scale, prototyping is probably the most important part of the design process. It also 
allows the design team to receive feedback from the client. The company has the capability of 
building full-scale prototypes from actual materials. The main feedback for the design process is 
from (a) market research, (b) and the sale and installation personnel. However, direct connectivity 
with the clients is changing. The company is moving away from their custom-design business 
model to a product-driven model, which will be aligned to a further increase in manufacturing 
efficiency and product quantity. This will also result in changes to the product range, from 
furniture and panel systems to wall systems and from client-based customized products to 
product-based standardized ones. New product concepts will be considered that allow furniture to 
be attached directly to the wall, that house electronic systems, and that integrate furniture and 
wall systems. Because of its international markets, the company has to take different climatic 

Fig. 4. Installation process. 



 

conditions in account in its design solutions. For example, the main reason for using wood veneer 
or metal on both sides of the panel tiles rather than just on the one side being visible is to 
eliminate material bow in humid environments.  
 
By contrast, at the local scale, feedback on a product comes directly from the client. The design 
and making is an evolving process that takes into account both the client’s needs and the 
particularities of a place in which the product fits. The craft maker delivers all the finished 
products personally. The relationship between the product and the end user is defined as long-
term and very positive. For instance a dining suite that was designed and delivered some twenty-
five years ago is still in excellent condition and is still in use. The craftsman aspires to deliver 
products that last. 
 
Life Cycle Value of Objects 
  
An “integrated scales” approach would redefine ‘value’ in designed objects for the designer; the 
maker, the user and post-use processor in design and research, mass-production and making, 
and unifying use and after use stages. 
 
Skills and Production—Value of Making. An “integrated scales” approach would provide 
opportunities for skills building at the local scale, and value the process of making, which is 
pertinent from a sustainability viewpoint. It endorses and encourages the value of work and 
associated skills. 
 
At the large-scale, the priority is given to product design solutions that require less materials and 
machining. One of the design details in the panel system is to set panel tiles into a frame with 
mountings that allow the unexposed tile edges to be left unfinished. This detail is considered very 
useful in terms of reducing the cost of manufacturing through less machining time and labor. 
Similarly, until recently all aluminum parts were painted. However, paint is no longer applied to 
the unexposed aluminum parts in an effort to improve manufacturing efficiency. 

In the company, the production line requirements for 
personnel tend to change as the market economy 
fluctuates. The company keeps approximately 60% full-
time workers and 40% flexible workers that might change 
even on a daily basis. The positions allocated to the 
flexible workforce are very limited and these employees 
work under close direction. By contrast, some of the 
employees who have gained knowledge and who can work 
on a variety of products are generally full-time employees 
(see Fig. 5). However, the current shift in their business 
model towards more standardized products is likely to 
have detrimental effects on the portion, stability and 
significance of the full-time workforce.  
 

At the local scale, production is limited and derived directly from user demand. The maker, who is 
also the designer, can maintain both quality control of manufacture and the integrity of the design. 
The aspect of making is essential, since the designer can realize exactly what he conceptualizes 
with the materials. The process of designing and making also allows him to perceive design 
details that cannot be put into drawings or sketches and this, in turn, (and significantly) keeps him 
true to the concept. The craft maker stated that the craft in design details (e.g., miter keys used in 
joints) has to be precise and fit well with the rest of the form. Aesthetics together with craft making 

Fig. 5. Spray-paint machine 
maintenance. 



 

creates a pleasing and balanced proportion while being true to the nature of materials. According 
to the craft maker, even the simplest box should have a pleasing form and proportion and has to 
be well made and crafted.  
 
Unifying Use and After-Use Processes. Systems thinking towards an integrated scales approach 
would allow a reconsideration of the product-service relationships for maintenance and re-use 
that unifies use and after-use stages. Within the current design and production practices, product 
re-use, up-cycling and maintenance are not recognized as cost-effective (Orr 2002). This is due 
to the fact that the environmental and social impacts of product production and disposal are 
hidden or not included in the true costs of products. A design service approach is also usually 
limited to the misused term, recycling. Materials are mostly ‘down-cycled’, since the product parts 
are melted down and mixed together with the paint and plastic coatings. This deteriorates the 
material quality and its potential for re-use in similar applications for product design and 
production. (McDonough and Braungart 2002, 56-57).  
 
At the large scale, alleviation of environmental impacts of production is considered as a self-
enforced process, and this leaves much flexibility to the individual company. It is stated that 
regulations could be the solution to replace off-gassed toxic materials. For instance, the panel 
products are built up around electrical systems; as a result the fire range of materials is a primary 
consideration. PVC is one of the materials that fits the requirements and inside the panel a design 
detail in PVC is used to bring the electric cords to the work surface. It is stated that due to the 
high cost expenditures, the suppliers are not willing to adjust the whole palette of tooling and 
production in order to replace PVC with an alternative. However, a complete rethinking of the 
panel design could also lead to more constructive solutions for the entire panel system in terms of 
reuse and maintenance of the product parts rather than merely focusing on material substitution 
at connections and product details.  

By contrast, at the local scale, it is being recognized that environmental and social issues should 
be embedded in the designers’ life style and way of thinking. This would, in turn, be reflected 
naturally in the design solutions as well as the criteria for material selection (e.g., legally 
harvested woods that are not endangered).  
 
Design Research and Connectivity with the End User. An “integrated scales” approach would 
advocate design research that enables user’s needs, creativity and experience being part of the 
design and development process. User integration at the early stages of concept development 
would provide instant changes and improvements in product solutions.  
 
At the large scale, the company aims to move toward new concepts in workspace design that 
have been influenced by Architecture and Design community, such as effective access to natural 
light and attention to visual horizons inside a space. It is assumed that these concepts in the long 
term would affect how people work, how buildings are constructed, and how their products are 
placed inside those buildings. However, at present, the company does not have any means of 
design research that will effectively identify the end user needs.  
 
In the case of the local craft maker, the client is the end user. The user’s involvement (client visits 
to the workshop) in the design process enables an effective feedback for refining the design 
details for the product. Caring for the product is an intrinsic part of its use, since the user 
recognizes the value of making. This contributes to the aesthetic and utilitarian aspects of the 
product design and gives the notion of being particular to the user. 
 
The Implications of an Integrated Approach for Sustainable Products 



 

  
A summary of findings that compare and contrast each scale design and production are 
presented in the following Table 1.  

Areas for 
Comparison 

Large-Scale 
(Mass-production) 

Small-Scale 
(Craft production) 

Materials 
sourcing and 
specifying 

o Performance and cost, and availability 
of materials 

o Regional suppliers for wood products 
and international suppliers for others 

o Wood products are sourced mainly 
regionally 

o Using the same materials for 
structural parts while changing the 
product appearance by wood veneers 
and coatings 

o Design team is separated from 
ordering, supplying materials 

o Standardized wood finishes and color 
palettes 

o Premium, precise and hand-picked 
wood selection 

o Usually national supplier for wood (i.e., 
a specialist wood supplier) 

o Woods are sourced regionally, 
nationally and internationally 

o Tangible qualities such as solid wood 
density, color and texture have an 
effect on the criteria for material 
selection 

o The craft maker personally involves in 
material purchase  

o Diversity in wood finishes and tactile 
qualities 

Integrating 
skills and 
knowledge 

o Feedback from installation team is 
essential for the design process.  

o Consultants are effective only in the 
long term 

o Craft maker’s skills and integrity with 
the tools 

o Precision of the tools and the 
ambiance of the place 

Understanding 
user needs and 
local conditions 

o The client is not the end user 
o The role of prototyping in design and 

feedback 
o International markets and different 

climatic conditions 

o The client is the end user 
o Integration of client needs and 

particularities of a place 
o The product delivered by the maker at 

the local scale 

Skills and 
production— 
value of making 

o Mass-production in large quantities 
o Transition from custom driven to 

product driven business model 
o Solutions requires less materials and 

machining that reduce the cost of 
manufacturing 

o Allocation, stability and significant use 
of full-time vs. fluctuant workforce at 
present and in the future  

o Limited production by user demand  
o Custom products for clients or 

exploratory products for galleries 
o The role of making that keeps the craft 

maker true to the concept and nature 
of materials 

o The precision of the craft making in 
design details to reach a pleasing form 
and proportion 

Unifying use 
and post-use 
stages 

o Environmental and social issues are 
considered as self-enforced process 

o Regulations as the solution for the 
alleviation of off-gassed materials in 
production 

o Environmental and social issues are 
embedded in the craft maker’s lifestyle  

o Design solutions together with 
materials selection criteria that reflects 
the design thinking  

Design research 
and 
connectivity 
with the end 
user 

o Being influenced by Architecture and 
Design Community for design 
concepts 

o No means of design research that 
identify user needs 

o User direct involvement in the design 
and making process as an effective 
feedback 

o Product care as an intrinsic part of 
product use 

   

A significant finding at the local scale was that the need to handpick and precisely select woods 
enforces the craft maker to purchase wood from outside the region. By contrast, at the large-
scale most of the wood products are usually purchased from regional suppliers, which are 
considered cost effective. At the local scale the main initial findings are as follows: 1. Diversity in 
wood finishes and tactile qualities are regarded as very important by the craft maker, 2. The 



 

quality of work is intimately related to the craft maker’s skills and integrity with the tools, 3. User 
involvement in designing and making enables an effective feedback for the design process, 4. 
Individual delivery of the finished products at the local scale creates an intimate relationship 
between the maker and the user, 5. The process of making keeps the craft maker true to the 
design concepts and the nature of materials, 6. Product caring by the end-user is an intrinsic part 
of product use, 7. The environmental and social aspects are embedded in the craft maker’s 
lifestyle and way of thinking.  

The integration of these into the large-scale manufacturing could have many benefits and 
implications for sustainable product design and production. The research process will now move 
towards a further and more in-depth exploration of these points and their relationships with large-
scale production to develop an initial model for integrated scales of design and production. 
Together with this process, design solutions are being explored that demonstrate how mass-
production (mass-produced parts) can be combined with local production (locally designed and 
made components) for sustainable product design and production. 
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