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Introduction 
 
The practice of industrial design has developed and changed significantly over the past decade. 
From being largely artifact and technology-focused (downstream of a design brief) industrial 
design is now visible in upstream, strategic roles that are significantly user-research and brand 
driven. There is much debate about the role and place of 'design' in strategies of innovation and 
new product development (NPD). For example, recent years has seen the rise in interest in so-
called 'Design Thinking' as an approach to support high quality product development in 
commercial, industrial and other arenas (Brown 2009, Martin 2009). There are many blogs that 
are concerned with "design, innovation and business". There has also been the phenomenon of 
the boundaries between the traditional design disciplines becoming more blurred as approaches 
such as co-design and participatory design have begun to change how design activity is pursued 
(Design Council 2010, Innovation Cultures 2010). Design disciplines, such as Service Design 
(Live|Work 2010), have also emerged to tackle new problems and issues in a fluid cultural and 
economic climate. Some debate has begun to question the precise nature of the issues that 
relate to the designer's place in the components in this new landscape (McCullagh 2010). 
 
This paper is partly a story of industrial design curriculum development, of new teaching in 
design. It describes teaching and learning activities, developed in university-level industrial 
design programmes, that attempt to present a coherent, connected process of activities that tend 
to exist 'pre-brief' (i.e. before a formal design brief exists), in the general context of commercial 
new product development. This connected process has been modelled and named 'Front End 
Industrial Design' (FE-ID).  
 
The teaching and learning of 'front end' activities in industrial design education touches on the 
following areas: 

• user-related contextual studies 

• design research 

• marketing 
• brand 

• strategic innovation 
 
The use of models within the FE-ID process is highlighted. Modeling of users, of experience, of 
brand and of opportunities or ideas are of particular importance. The generation, visualisation, 
and exploitation of these models is discussed. The potential role of the teaching and learning in 
students' understanding  of industrial design in business and the role of design knowledge, skills 
and values in strategic innovation is discussed. 
 
The paper also reflects on some relevant current issues from the perspective of design in 
Singapore. This provides a certain view of the potential impact of FE-ID. Ongoing research 
reveals a situation in which design-led strategic innovation is being championed as a significant 
factor in economic performance for some sectors of commerce and industry. 
 
 
Description of Front End Industrial Design (FE-ID) 
 
FE-ID can be represented by a process model which utilises a range of interconnected and 
related models and sub-processes. A diagram of this process model is shown in figure 1. 
 



 
 

Figure 1. Process model diagram of Front End Industrial Design (FE-ID) 
 
To aid the understanding of this proposal, figure 2 shows a diagram of a space FE-ID occupies in 
a standardised representation of commercial NPD. The positioning of the topic in relation to real-
world design is important, especially for design students. Figure 2 shows a diagram used to 
represent the various issues, stakeholders, drivers and actions connected with the overall 
spectrum of new product development.  
 
 

 
 

Figure 2. FE-ID and industrial design positioning against spectrum of NPD 
 
 
Originally, this was conceived as a methodology for grounding undergraduate industrial design 
project work in evidence - primarily from users. It has been expanded, developed and refined to 
become a strategy for generating, and modeling, ideas which are effectively connected to users, 
brands, and wider global drivers such as technology and society. The teaching and learning 
activities described are the outcome of several years of evolution of industrial design education 
practice at university level. 
 
It begins with contexts. The two over-riding contexts are brand and user/experience. These lead 
to respective areas of investigation, described below. 
 
 
 



 
 
User research 
The context of users, people and their problems, experiences, needs, wants etc. is not new to 
industrial design - it should be at the core of nearly all designing. The difference with user 
research conducted as part of FE-ID is that everything is ill-defined and 'fuzzy'. There is no 
product to be improved, there is no design brief - all that exists is a wish to emerge with ideas 
which have the potential to be commercially exploitable and which relate to a loosely outlined set 
of users, and the experiences they have. 
 
To illustrate - an example ... A company which makes products for food preparation may want to 
explore new product opportunities by targeting a previously untapped market. This target market 
is university students, living independently, and hence possibly interested in cooking. Such a 
situation becomes a 'theme' around which user research is carried out. The methods of user 
research most commonly used are simple observation and questioning of real users as they 
experience an everyday experience related to the 'theme'. Such ethnographic research aims to 
gather data of varying types - photos, video, stories, quotes, observations, personal facts, views 
and opinions. 
 
Students are encouraged to think of all the data they gather as evidence to be scrutinised, 
worked on, evaluated and eventually used to build up a case, or a defence of a position taken by 
the students. The models created of the user and experience are formulated from first-hand 
evidence. There are two initial synthesised outputs from user research: Persona and Experience. 
Personas are not new to industrial design, their value is widely accepted for downstream design 
focus and to develop empathy with users. Within FE-ID, personas are created directly from user 
research data, usually it is a creative formulation from data from multiple users. Personas are 
prepared with standard content of pictures and text. It is important that the context of the theme 
or experience is used to 'frame' the Persona material. It is a mistake to have it overly generalised. 
Particularly effective content are user quotes and a concise narrative or story, told from the 
viewpoint of the Persona. It has been found that one area of Persona content is critical to the 
overall success of the FE-ID process. This is establishing a prioritised list of user goals that the 
user aims to achieve through the process of the 'experience'. The Experience board goes beyond 
a description of activity. It contains insights, connected to research evidence, into user behaviour 
and speculates on unarticulated needs. Figure 3 shows examples of Persona and Experience 
boards created for a Singaporean-focussed theme. 
 
 

 
 
Figure 3. Examples of Persona and Experience boards 
 
 
Brand research 
A FE-ID NPD project will always have a commercial company (or perhaps a charity or aid 
organisation) connected with it. Therefore, there will inevitably be a brand to be worked with. So, 
the FE-ID will have its brand context. This requires investigation, hence the activity of brand 
research. 



 
It is important for students to have an understanding of brand in relation to products and the 
economic success of companies, or at least the sustainability of an enterprise. It is necessary for 
students to have the ability to investigate and develop a deep understanding of a given brand. 
This understanding should include the relevant implications that the brand has with stakeholders 
such as: users/customers, competitors, and the parent company. Additionally, the student should 
have the ability to communicate the deep understanding of a brand through the medium of a 
'brand board' which models, or represents, the brand's relationships with its stakeholders. 
 
There is an argument about whether industrial design should affect or change the brand. The FE-
ID process has deliberately been positioned so that it is not about branding, developing new 
brand identities etc. Hence FE-ID does not include setting 'brand strategy' (fig 2). In the context 
of NPD the designer has the responsibility to fully understand, to 'get', the brand, but it is not 
her/his job to mould or change a brand. 
 
PEEST research 
A further consideration of context is PEEST (political; economic; environmental; societal; 
technological). These are the wider 'global' contexts which can have an influence on thinking and 
ideas that relate, particularly, to the given context of user/experience. Students will conduct desk-
based investigation of likely sources to be more fully informed of wider (PEEST) issues. Highly 
relevant and interesting outcomes of this research strand should influence the conduct of user 
research, as well as being synthesised into actionable insights which feed into the FE-ID process 
at a later stage. 
 
The separate strands of research can be conducted in parallel, possibly by different members of 
a student team or group. Individuals can better manage a large FE-ID NPD project by having the 
option to tackle research in 'silos' before having to bring work together later in the process. 
Tutoring can be more efficient if teaching activities can also be differentiated along the lines of 
the different contexts. Experts and professionals may be brought in to offer increased 'realism' 
and motivation to students. These experts are usually specialists in areas such as 'branding' or 
ethnographic research. 
 
Within the FE-ID process (fig 1) the stages from insights to opportunities and onward to a value 
proposition are often the most challenging to understand and achieve high quality results. It is a 
creative, but largely a non-visual, set of activities. Word craft needs to be developed and 
encouraged as these are verbal outcomes, typically statements of user benefit, meaning or 
value. From the Persona and Experience models, along with perhaps insights from PEEST 
research, opportunities are generated, sorted, prioritised. All the time it is important that some 
form of evidence (photos, quotes, observations, stories etc.) can be identified to support any 
insight and subsequent opportunity. 
 
A value proposition is prepared. This is essentially a statement of potential benefits to the 
targeted user group. It is arrived at from the prioritised list of opportunities, it is aligned with user 
goals. It must also be compared and filtered through the awareness of the brand. This is 
because, although the value proposition is primarily meant to be supremely attractive to the user, 
it must also make perfect sense for the brand to be associated with that proposition or 'offer'. If it 
does not make sense then it must be rejected as it would not be a sustainable offering from that 
brand. Hence there is the connecting arrow between the Brand model and the Value Proposition 
in the FE-ID model (fig 1). Figure 4 shows example Brand and Value Proposition boards created 
within a NPD project concerned with food preparation. 
 



 
 
Figure 4. Examples of Brand and Value Proposition boards 
 
 
The models, or representations, relevant to the industrial designer which are embedded in FE-ID 
can be identified as: 

• People, users, market, groups 
• Experience, situation, activity, behaviour 

• Insights, opportunities, propositions, ideas 

• Brand, company, business. 
 
They are not new to design, but within FE-ID they can have a powerful role in generating ideas. It 
is worth noting that the models (Persona, Experience, Brand) have an extended role to play in 
downstream industrial design (hence the additional lines/arrows indicated in the FE-ID process 
(fig 1). The majority of FE-ID project work with design students has included an extension into 
post-brief product design concepts and realisation. 
 
 
Discussion 
 
This section offers some reflection on the curriculum issues arising from the teaching of FE-ID to 
industrial design students. 
 
Over the years of the teaching of what is described in this paper, the teaching activities have 
evolved their purposes and meanings. It began with a wish to develop design students' abilities in 
investigating users and their behaviours, and allowing that to drive product ideas. This was 
clearly user research and utilised basic ethnographic data gathering methods. When working with 
real-world companies in the context of commercial new product development the teaching and 
learning was positioned as front end design innovation. At one time it was given the title of "User 
Led Innovation". One of the aims was to make the 'fuzzy front end' a little less fuzzy, at least for 
industrial design students. It has more recently been realised that the work could be thought of as 
strategic innovation. It can be viewed as a mechanism for generating ideas, in the context of 
strategic innovation at the front end of commercial new product development. In recent years the 
global interest in the business phenomenon of Design Thinking has been observed closely and 
there is clearly a relationship to that in FE-ID. There are also 'over-laps' with methods, processes 
and outcomes of the profession of Design Research.  
 
It is interesting to expand on the topic of Design and Business and how it relates to the teaching 
and learning embedded in the FE-ID process.  
 
Design and Business 
It can be hypothesized that FE-ID can be highly appropriate to serving the needs of business. It 
is a way that industrial design can make itself directly and purposefully useful to business. So, 
the proposition is that FE-ID can be a useful strategic innovation toolkit for business. This 
proposition is supported by the following points about FE-ID: 



• it is evidence-based ... there is a clear evidence trail 

• the process is clear and visible ... it is repeatable, it is not some mysterious 'black art' 
• it uses (to some extent) some of the language of business. e.g. value proposition, 

opportunities, and brand 

• the models / outcomes are accessible to non-designers 

• it takes account of (in fact requires) company, brand, and business sustainability. 
 
The Winter 2010 edition of INNOVATION magazine was devoted to 'Design in Business'. In one 
article it states: "Codified, easy-to-understand design methods that clearly articulate the value of 
design in business are requisite. We need a way for business stakeholders to quickly and reliably 
assess the value of design, not only on a project-by-project basis but as the organisational level, 
too." (Sato et al, 2010). Also, in the editorial it states: "... designers need to position themselves 
upstream in the development and planning processes, the proverbial "seat at the strategy table"." 
(Sato, 2010) 
 
In the UK there has been recent debate about design education and business interests. Gus 
Desbarats is the chairman of the UK-based Business Design Innovation (BDI), a professional 
organisation representing design and innovation consultants and academic groups (Business 
Design Innovation, 2011). Desbarats recently stated that: "... business expectations of Industrial 
Design being a broadly-based strategic offer rather than a narrowly-defined "product design" 
service are ill-matched by the way Industrial Design is taught and practiced in the UK." (Dexigner, 
2011).  
 
So, it is suggested that FE-ID can go some way in providing, at least in industrial design 
education, a useful link between design and business. FE-ID can be viewed as a 'stepping stone' 
(in education and practice) for designers to be more business orientated and eventually be able 
to contribute more to those areas. 
 
 
Singapore 
 
The model of FE-ID emerged out of curriculum development with an aim to enhance the 
knowledge, abilities and values of industrial design graduates so that they are better aligned to 
the changing world of professional design practice. This process of development continues in 
Singapore. The context and positioning of industrial design in Singapore is not identical to that in 
Europe and the USA. This section reflects on that context and speculates on the potential of FE-
ID in the changing landscape of design in the small SE Asian country. 
 
The author has observed the role of design, particularly in design education, in Singapore for 
more than fifteen years. More recent, detailed investigations are beginning to reveal an 
interesting picture of design, and industrial design, in the country. Industrial, or product, design's 
potential benefits to manufacturing industry was an early target of policy makers and educators. 
Engineering educators also saw it has a differentiator in their programmes, to have 'design' to 
somehow improve creativity and innovation in the minds of their students. Industrial design 
programmes at post-secondary school level appeared approximately 15-20 years ago. The first 
bachelors degree in Industrial Design was started in the Department of Architecture at National 
University of Singapore in 1999. Now there are Industrial/Product Design degree programmes at 
two other Singapore universities, plus several sub-degree programmes at polytechnics and 
private universities. 
 
At the start of the new millennium the Singapore government wanted to develop a 'cultural 
scene', partly to make the country more attractive to short and long term visitors and workers. 
The government wanted to move the image of Singapore beyond simply a safe and secure place 
for business and living. Art and design were identified as highly effective vehicles for delivering 
this new vision for Singapore. Numerous design conferences, competitions, exhibitions, big name 
speakers and similar events occupied the cultural calendar over the decade. The stated aim was 
to make Singapore the 'design hub' for Asia (Economic Development Board, 2007). It was as 
though design was a 'trophy' that needed to be secured and owned by Singapore. 



 
Singapore is promoted as being 'at the heart of Asia' and situated so that design firms can better 
understand consumers and markets. This is with the reality that mass manufacturing within 
Singapore is shrinking. It seems that a possible future of design in Singapore could be in the 
areas of design research and strategic innovation. Now the government, through its ministries 
and agencies, see design as a means of driving economic performance through its impact in 
strategic innovation for businesses. There are design consultants in Singapore that are re-
inventing themselves as 'strategic innovators' for small and medium sized enterprises. 
 
The agency SPRING is promoting a programme of enterprise in the economy, and exploiting 
design to achieve this. The programme, called the 'Design Engage Programme' "... aims to help 
enterprises learn how to integrate strategic design thinking into their business processes for 
creative advantage and profits." (SPRING Singapore, 2011). SPRING is encouraging design 
consultants to come forward as trainers or facilitators in this endeavour. From interviews 
conducted with these facilitators, it is known that strategic innovation activities very similar to 
those modelled in FE-ID are being employed in such innovation training. 
 
There has been limited design policy aimed explicitly at design in higher education. Design is 
promoted in schools, and university students can apply for study grants. Direction for curriculum 
development or encouragement of a relevant debate has not been a significant feature of 
Singapore's policies relating to design. One tertiary education institution, Singapore Polytechnic, 
has recently formed a partnership with the University of Toronto's Rotman School of 
Management. Singapore Polytechnic now has a DesignWorks Singapore business design centre 
(Rotman School, 2010). This aims to foster and further the use of Design Thinking to enhance 
the performance of businesses in Singapore. 
 
With strategic innovation emerging as a sought-after issue in Singapore there may be a 
significant role for industrial designers to be core players in this arena. It is believed that 
appropriate employment  of FE-ID in design education can be an effective means to support this 
potential. 
 
 
Final comments 
 
Some final comments and reflections on the teaching and learning of FE-ID. It has been realised 
that FE-ID works on several levels, in industrial design education. It can be used as a vehicle for: 

• Stand alone ethnographic research 
• Brand research 

• Insight generation 

• Evidence-based design decision making 

• Problem-finding 
• Modeling non-product research outcomes (e.g. personas, scenarios, opportunities) 

• Design Research as a single topic 

• Strategic innovation 
• Idea generation 

• Design in Business 

• Formulation of sustainable design brief. 
 
As FE-ID does not include any of the 'creation of artefacts' elements of industrial design, it is 
important for its teaching and learning to demonstrate: 

• how everything can connect, especially upstream and downstream activities 

• how quality of research and synthesis of data into insights can lead directly to better 
ideas and products 

• that verbal craft is a powerful skill, to be developed and practiced just like other design 
tools 



• that designers have an effective advantage over other professionals in design research 
in their abilities to visualise, in an attractive and inspirational manner, evidence, insights, 
opportunities, brand etc. 

 
This teaching and learning is helped by: 

• Getting the real world of companies practicing strategic innovation to bring it to life 

• Explicitly rewarding research outcomes in their own right - i.e. not part of a design project 

• Showing that there are careers and rewards for being good at FE-ID and similar 
processes. 
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