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In Figure 4, although designers are placed at the centre, 
their selection activities are far from self-centred. The industrial 
designers interviewed were vehement that creativity in materials 
and manufacturing selection depends on attending to stakeholder 
influences, and is not based on unconstrained freethinking. Some 
especially pertinent comments were as follows: “limiting materials 
and manufacturing knowledge also limits designers’ ability to spot 
opportunities”, “skill comes in being creative within the boundaries 
of the production processes and the costs that you’ve got to meet”, 
“if you don’t know [the practical constraints], or you haven’t really 
got them lined up in front of you, you don’t know what the hurdles 
are that you’re trying to jump.” This finding resonates with the 
educationalist Pring’s (1995) contention that creativity cannot be 
exercised within a context of ignorance. Figure 4 identifies the 
‘hurdles’ and makes explicit the arena in which designers must 
exercise their creativity, ingenuity and coordination. Hence the 
links between designers and other stakeholders in Figure 4 are 
shown with two-way arrows to indicate negotiation. The only 
exception to due consideration of stakeholder influences was 
identified as design competitions, which encourage thinking 
beyond the boundaries of available manufacturing technology. 
These were found to be a source of imaginative release for 
designers, away from commercial realities.

The study uncovered some valuable insights into the 
dynamics of each stakeholder’s influences, and designers’ 
management of those influences.

Clients

As the initiators and sponsors of projects, the influences of clients 
(or in the case of in-house designers, other sections of their 
employing company) on materials and manufacturing can be very 
direct. For example, the interviewees revealed that some clients 
have ideas about changing an existing product from process 
a to process b, and ask designers to assess the feasibility and 

opportunities for this. Within the larger manufacturing companies 
interviewed, it was common for materials and manufacturing 
information to flow from specialist R&D sections to in-house 
designers, specifically to stimulate new design ideas. It is clients, 
not designers, who set parameters for product cost and materials 
emphasis within design briefs, whereas designers were found 
to be responsible for conveying a brand through materials and 
processes selection, and for researching predecessor products. The 
guitar project was carried out without a client and thus revealed no 
client-designer relationships.

Manufacturers and Vendors

The consultant designers interviewed stated that they approach, 
meet and liaise with manufacturers to find out about facilities, 
resources and any special design implications arising from 
preferred tooling suppliers or tooling restrictions. Thus consultant 
designers often establish new conduits between clients and 
manufacturers. For the guitar project, manufacturability, scale of 
production and material supply issues were also designer-initiated, 
with the author approaching manufacturers and material vendors, 
never the other way around. The consultant designers stated that in 
some circumstances, clients have pre-existing relationships with 
manufacturers and vendors, and request designers to maintain these 
connections. It was found that vendors occasionally proactively 
supply samples of new materials to designers in anticipation that 
those materials may be specified in new products.

Designers working in-house at manufacturing companies 
are essentially instructed by their managers to use a certain 
material and for their design proposals to be tailored specifically 
to in-house manufacturing facilities. This situation represents 
the most extreme influence on industrial designers’ selection 
activities. However, because of their employment situation, 
in-house designers are well positioned to ‘police’ their design 
proposals to ensure that design intent is fully realised in the 

Figure 4. Collated stakeholder influences on industrial design materials and manufacturing selection.
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resulting production artefact, which is not always possible with 
consultancy work. Furthermore, large multinational companies 
work closely with material vendors because of the quantity of 
materials that they order. On a corporate level this relationship is 
two-way; interviewees stated that new materials and finishes are 
sometimes developed specifically for a company’s new product 
development programme. However, the final choice of material 
vendor and precise material grade to be used in a new product is 
usually made by the company’s purchasing department, with little 
or no involvement of industrial designers.

Users

The interviews uncovered no substantial evidence that users 
have direct involvement in designers’ selection of materials and 
manufacturing processes. This is not surprising, since user-material 
relationships are complex and tools and design methodologies 
to assist user-centred material selection activities are only just 
emerging (Karana et al., 2009; van Kesteren, Stappers, & de 
Bruijn, 2007). The interviewees made brief mention of user 
requirements arriving via the marketing and sales departments 
of clients or employers. Throughout the guitar project there was 
a similar lack of user-material consultation, specifically because 
the project involved a technical task to develop and prove new 
technology rather than to develop a market-oriented product. 
User-centred materials and processes selection was therefore 
carried out by proxy; consulting books, the Internet and other such 
sources, essentially making executive decisions in the absence 
of direct user involvement. The findings underlined the need to 
develop user-centred material selection tools and methodologies.

Designers

The interviews and guitar project both established that 
colleagues and consultants, as part of an extended design team, 
pool their expertise in relation to user requirements, materials, 
manufacturing, assembly, and prototyping/testing. Thus designers 
have ready access to diverse and relevant information, which may 
be requested of, or volunteered by, a colleague or consultant.

RQ3 – Crossovers with Design Engineers and 
Designer-Makers

Industrial designers’ involvement with materials and  
manufacturing has closest ties with the engineering design 

profession, however important crossovers exist with designer-
makers. Table 5 provides a summary of the findings of the 
study. The columns marked ‘ID?’ indicate whether the various 
responsibilities and perspectives are found in industrial design 
practice. The following observations can be made and are 
organised according to the aspects raised previously in the paper.

Specialty•	 . A defining aspect of the industrial designer’s 
specialty is the consideration of materials as a ‘user interface’, 
with associated focus on sensorial material properties. This 
was usefully summarised by two of the interviewed industrial 
designers: “materials and processes are where you can add 
some spirit to your design” and “form, visual language, the 
emotion of the product is always going to be there rather 
than just the manufacturability, the cost-effectiveness, the 
production ability.”
Materials variety•	 . Although plastics are dominant in 
industrial design, projects often require familiarity with other 
materials, especially metals and elastomers.
Product variability•	 . Product designs proposed by industrial 
designers are realised as industrially manufactured 
components, usually with the high level of consistency 
associated with engineering. However, contemporary 
manufacturing solutions offer ways of achieving purposeful 
variability in products, applying the designer-maker’s 
preference for unique features, but on an industrial scale. 
Rapid manufacturing technologies and mass customisation 
are two such ways, raised in Table 3. Another is the 
incorporation of random elements within CNC (computer 
numerically controlled) machine code, to apply unique 
patterns and surface finishes to products (http://www.vectric.
com/). Yet another is the use of forming processes that results 
in random final forms, for example the Sponge polyurethane 
armchair by Peter Traag for Edra (http://www.edra.com/
product.php?id=42&name=Sponge), which has irregular 
upholstery folds.
Involvement in manufacture•	 . Industrial designers, as 
with design engineers, rarely manufacture their creations 
themselves and similarly need to make the specifications of 
their proposals explicit. However, they will often be directly 
involved in prototyping and the creation of mock-ups to 
assist design development.
Scale of production•	 . As with design engineers, industrial 
designers are involved in projects ranging from one-offs to 
mass production.

Table 5. Comparison of aspects of design engineers’, designer-makers’ and industrial designers’ attention to materials and 
manufacturing

Aspect Design Engineer ID? Designer-Maker ID?

Specialty Utility 
User interface (utility and supra-

functionality) 

Materials variety Expertise across material families  Expertise in one material family 

Product variability Variability is undesirable  Variability is desirable and valued 
(rarely)

Involvement in manufacture Plans but does not undertake 
manufacture  Personally undertakes manufacture  

(mock-ups)

Scale of production One-off to mass production  One-off to batch production 

http://www.vectric.com/
http://www.vectric.com/
http://www.edra.com/product.php?id=42&name=Sponge
http://www.edra.com/product.php?id=42&name=Sponge
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Conclusions
The study has sought to strengthen the methodological base 
underpinning materials and manufacturing selection in industrial 
design. It has elicited important stakeholder considerations from 
one case study and sought a sense of the general validity of the 
results through interviews with industrial designers.

Attention to materials and manufacturing was found to 
be a fundamental concern in industrial design, not a peripheral 
activity. Criticism that industrial design is a styling and semantics 
profession, disconnected from production realities, was not 
corroborated. Industrial designers were found to reach decisions 
on product materials and manufacturing by mediating influences 
attributable to clients, manufacturers/vendors, users, members 
of their design team, and their personal expertise. The primary 
achievement of the study has been to identify for the first time 
these various stakeholder influences and collate them into a single 
resource. The study has revealed insights into how designers 
manage the stakeholder influences and coordinate their integration 
into selection activities. Under most circumstances, the flow of 
activity was found to be initially from designer-to-stakeholder, 
rather than stakeholder-to-designer.

The study has successfully exposed the ways in which 
industrial designers contribute to the task of product materials 
and manufacturing selection and revealed that this manner 
is complementary, but in many ways similar to engineering 
colleagues. This was achieved by examining professional 
crossovers between industrial designers, design engineers and 
designer-makers. Because industrial designers’ activities are 
focused on the conceptual phases of product design, their expertise 
in downstream detailing for manufacture is limited compared 
with that of engineer colleagues. However, their defining attribute 
is to regard materials as a product user interface, directly affecting 
users’ experiences of product utility and supra-functionality. Such 
a perspective has strong crossovers with designer-maker practices. 
Thus user-centred approaches to materials and manufacturing 
selection are a key characteristic of industrial design.

Academics can use the new insights gained through the 
study to devise improved materials and manufacturing information 
resources and training targeted specifically at industrial design 
students. Design managers can also use the findings as a way 
of levering maximum contributions from their industrial design 
staff.
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