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ABSTRACT 
There is an increasing interest in a better understanding of design as a complex activity, in which 
artefacts, people, tools, processes and organisations all interact. This interest centers on making 
descriptive accounts of engineering design practice, and using the understanding thus gained as a 
foundation for the development of truly useful methods or tools. The article focuses on the problem of 
industrial relevance, and aims to present our perspective on how to make the contribution of 
Engineering Design Research (EDR) more significant to product development.  
 
The industrial design environment that determines whether tools and methods are truly useful cannot 
be simulated. Therefore, industry case studies are to be preferred and a research approach is needed 
that emphasizes that people, not academic papers, are responsible for knowledge transfer between 
academia and industry. Important conclusions from this work are that EDR needs to be evaluated in 
an industrial environment. The relations between academia and industry should preferably be long-
term in order to establish trust and insight. Research programs in Sweden have shown success in 
increasing such relations, and there is increasing industrial use of the academic research results. 
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1. INTRODUCTION 
Research within the engineering field spans many domains; for example from applied mathematics in 
calculating strength of materials, to behavioural science used in investigating design processes. Most 
engineering research is conducted in academic environments such as universities, which is suitable for 
classic engineering domains such as strength of materials and fluid dynamics, where the aim is to gain 
knowledge about material and fluid behaviour. However, as Cantamessa [1] states: “even if 
technology is related to science, technological knowledge is something different and richer than 
simply applied scientific knowledge”. In the fields of Engineering Design Research (EDR) and 
manufacturing, the aim is to make an impact in industry practise: “The aim of engineering design 
research is to support industry by developing knowledge, methods and tools which can improve the 
chances of producing a successful product.” [2]. This calls for a research approach focused on making 
descriptive accounts of engineering design practice, and then using this understanding as a foundation 
for the development of truly useful methods or tools.  
 
Recently an increasing number of publications have dealt with problems in EDR. Blessing [3] argues 
that there are three main concerns; ”lack of overview of available research”, ”lack of use of results in 



practice”, and “lack of scientific rigour”. This article focuses on the problem of industrial relevance in 
order to make the contribution of EDR more significant from an industry perspective. While the aim 
of EDR is to improve the engineering design process, research results may in fact seem to serve 
another purpose: “…first, to impress the science community and often secondly for the application in 
industry” [4]. Cantamessa found in his work [1] that only 37% of the 331 papers on tools and methods 
in an international conference addressed issues of implementation in industrial settings. 
 
It is possible, and often useful, to study some aspects of EDR and manufacturing in university and 
laboratory settings. However, the design and production environment in industry that determines 
whether tools and methods are truly useful cannot be simulated: therefore case studies in industry are 
to be preferred. Studies and evaluation of methods and tools made by researchers lacking contact with 
industry tend to overlook problems that exist in the industrial environment. Stempfle and Badke-
Schaub [5] have investigated the problem of prescribing normative methods without a thorough 
understanding of actual designer practice: “Theory-building and research conducted under the 
normative strain has often neglected to look at what people actually do – simply prescribing a 
methodology may not meet the needs of the designer ‘out there’.” 
 
The difficulties of studying industry in the field that are mentioned in literature include “field testing 
is often impossible”, “designers as participants are experts with often limited time resources”, and 
“the willingness to give information is poor” [2]. However, these arguments should not prevent 
researchers from performing rigorous research in close co-operation with industry. The above 
difficulties are closely related to the fact that most researchers are based in universities, and only visit 
the industrial environment for short periods of time. Aspects of access to the industrial research 
environment are important to consider if the goal is to make a significant impact in that environment. 
A different approach is needed, emphasising that people, not only academic papers, are responsible 
for knowledge transfer. 
 
It is crucial to build and maintain personal relationships between researchers and engineers working in 
industry. Buy-in and participation is needed from those who “are in the trenches”. For example, 
communication and interaction between members of design teams is crucial in engineering design, 
and it is difficult to get an understanding of these aspects in short laboratory-like experiments. Also, 
when it comes to implementing new methods and tools, it may take months or years before the effects 
become apparent [6]. When it comes to technical issues, it is an advantage to be able to use the 
software and product models that are actually being used in a “real” product development process. 
The authors have seen several cases where problems regarded as trivial by academia have been 
impossible to overcome in industry, but also the opposite where industry is ahead of academia but 
keeping the information confidential, as a competitive advantage. Through close collaboration 
between industry and academia, these types of problems can be approached. 
 
Another concern in design studies is that the “ideal” circumstances of experimental settings seldom 
occur in real industrial cases. Even if there is an explicit method for performing a certain activity in 
the process, the engineer’s focus will always be on “getting the work done” by responding to the 
contingencies of everyday work in the best way possible [5]. This view on the actual work practice of 
engineers is in contrast with what engineers “ought to do” if following a systematic design 
methodology. There is a difference between ideal and manifest behaviour [7], meaning that what 
people say that they ought to do, or say that they actually do, does not always match how they, de 
facto, act in a specific situation. The only way of getting a deeper understanding of the actual design 
process, as it plays out in an industrial environment, is to observe or participate in such design 
activities on a daily basis. 
 
In cases where collaboration with industry is used in research, the often relatively short periods of 
time pose yet another problem. In order to increase the possibility of doing extensive fieldwork in real 
industrial settings, there is a need to extend collaboration between the engineering design researchers 
and engineers working in industry. Long-term alliances between universities and industries to develop 



mutual trust between the researchers and industrial partners extend the possibility of increased insight 
and understanding of industry needs [8].  
 
The problem addressed in this work is how the difficulties of creating long-term and fruitful relations 
between academia and industry could be overcome. 
 
2. ACADEMIA AND INDUSTRY IN CLOSE COLLABORATION 
In Sweden, several different types of collaboration between industry and academia have been 
supported by the Swedish government. The “Triple Helix” concept, strongly advocated by 
VINNOVA (the Swedish Agency for Innovation Systems), is based on the need for close and strong 
partnerships between universities, industrial companies, and the government. Innovation systems are 
seen as networks of collaborating public and private actors that jointly produce, disseminate and use 
new knowledge. [9] Students, at PhD level, working on joint projects involving companies and 
universities has shown to be one of the most successful approaches. The projects are based on 
industrial problems with academic challenges, and use an academic approach. Depending on the type 
of project, different arrangements have been used. In projects relating to more classical engineering 
disciplines, PhD students have worked mostly in the academic environment, while other cases have 
involved students alternating between time at university and time in different companies. In several 
projects addressing company core technologies the PhD students have been hired by the company to 
ensure close collaboration. 
 
One example of such close collaboration is the Polhem Laboratory, a competence centre at Luleå 
University of Technology that develops and implements methods and systems for integrated product 
development at partner companies; customers include Hägglunds Drives AB, Metso Paper AB, and 
Volvo Aero Corporation. Another example is the ENDREA (Swedish Engineering Design Research 
and Education Agenda) programme, a cluster consisting of five Swedish universities. Approximately 
fifty ENDREA PhD students work in close collaboration with partner companies, including Volvo 
Car Corporation, Volvo Trucks, Scania, and Ericsson, to mention just a few.  Both of these research 
frameworks are dedicated to manufacturing and product development. All projects in the research 
programs have at least one academic and one industrial partner. The research programs include joint 
financing, industrial seminars, and networking between industry and academia. 
 
Also, the research programs often involve courses, at both undergraduate and graduate level, where 
real product development needs from the industry partners are investigated thoroughly, from concept 
to final product. One such example is the Sirius course at Luleå University of Technology, where 
final-year students from various MSc engineering programmes are applying their knowledge to 
develop proposals for optimal solutions to real design problems within the confines of a limited 
timeframe and budget. In the process, they gain unique insight into present-day and future working 
methods and cooperation in product development, while the partner companies gain access to 
innovative product development performed by well-educated engineers who are not biased by 
traditional modes of thinking and problem solving. 
 
3. RESULTS 
Long-term partnerships, together with the PhD student approach, have led to a high level of 
understanding between industry and academia, and also to a valuable network of student participation 
in the research programs. Further, this creates continual opportunities to discover new ideas for 
research collaboration between different universities and companies. At the Polhem Laboratory and in 
ENDREA, it has been observed that the evaluated methods and tools are often adopted in the 
organisations in which they have been tested. In some cases they are also spread within the company 
and, via the industrial PhD student network, to other companies. Since “success stories” do exist, 
other companies’ interest in the newly developed approaches is boosted. 
 
It has also been seen that PhD students involved with companies tend to increase collaboration even 
outside their projects. Often this is a key to collaboration in the form of Masters and final-year 
projects, and research projects run at university level. It also gives other PhD students located at 



universities easier access to industry. Many of them have later been employed by their industrial 
partners, working to implement their research results. 
 
4. CONCLUSIONS 
Research within many of the modern engineering research domains, like EDR and manufacturing, 
needs to be evaluated in an industrial environment. The relations between academia and industry 
should preferably be long-term in order to establish trust and insight. Research programs in Sweden 
have shown success in increasing collaboration between industry and academia, and there is also an 
increasing industrial use of the academic research results. A key to the success has been the concept 
of industrial PhD projects, where PhD students are supported through Swedish research programs. 
The approach enables collaborative networks to be built-up between the PhD students themselves, as 
well as between academia and industry. 
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