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Summary 
Universities are performing a fair and increasing amount of commercial activities and 

interaction with industry. This study explores when and why spin-offs are more 

effective than contract research as a form of knowledge transfer from university to 

industry. As knowledge transfer activities between universities and firms can comprise 

of complex interactions and transactions, they cannot be captured merely by assessing 

the frequency and the use of different knowledge transfer channels. In this thesis it is 

shown that contract research is a much wider concept than is spin-off creation. As is 

already found in the definitions of spin-offs and contract research, the nexus of spin-

off creation is new firm creation building on codified and/or tacit knowledge of the 

parent organization and the nexus of contract research is that it is about research 

undertaken by an inquirer on the basis of a question of a proposer. In case studies we 

find contract research taking place at different stages of technology development, 

being used actively by university researchers to attract funding for research programs. 

Contract research is a concept that is as well an input and output mechanism for 

universities and can both be actively or passively pursued by the university. Contract 

research is both a channel for universities to attract additional funding for general or 

specific research programs of the university or researchers, and also a channel for 

industry for setting out specific research questions. Spin-off creation can be a channel 

for knowledge developed at the university whether it results from research carried out 

on behalf of industry or stems directly from university-created knowledge solely. In 

contrast to contract research, spin-offs are primarily to be seen as a research output 

channel for the valorization and thus commercialization of knowledge developed at the 

university. We concluded that both contract research and spin-off creation can be 

effective transfer mechanisms for knowledge developed at the university to industry 

and/or society. Regarding policy we made one interesting observation which is that the 

policymaker should be aware that increasing co-operations of universities with firms 

can increase utilization of university research but also, this can perhaps affect the own 

commercialization activities of universities. As much stress is put in policy on spin-off 

creation by universities being an important channel for research commercialization 

next to licensing, the works of leverage between contract research and spin-off creation 

can lead to contra productive results when also contract research activities with firms 

increase.  
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Introduction 

In the last 20 years, technology policy researchers have greatly focused on studying the 

process of knowledge transfer within national borders and the relation between 

government, industry and universities or research institutes. Reason for this is that 

universities are regarded as important actors in creating valuable knowledge, which 

can be transferred to industry to support national economic growth.  

 

The study of knowledge transfer has provided many insights on the characteristics of 

agents involved, the modes and the channels for knowledge transfer from university to 

firms, as Bozeman (2000) tries to describe in his Contingent Model of Effectiveness of 

technology transfer. Still, whether and why some channels might be more relevant that 

others require further investigation. Among the so-called channels of knowledge 

transfer from university to industry there are licensing, patenting, contract research, 

and spin-off creation. Of these transfer channels, in particular spin-offs have attracted 

much attention to policy, as new firms that originate from the university have been 

often proposed as to be the way to commercialize technology developed at 

universities. However, it seems that the relevance of spin-off emergence to transfer 

knowledge stemming from universities is overemphasized. In comparison to contract 

research this can mainly be accounted for by the lack of ready to use data as regarding 

to contract research only a handful of papers have been written (Dutch Academic 

Council, 1963; Crawshaw, 1985; Harman & Ollif, 2004).  

Contract research is found to be one on the more common forms of knowledge transfer 

between research organizations and governments. Also, different scholars have shown 

that the life and sometimes the performance of spin offs often fall short and their 

emergence is limited (Callan, B., 2001; Heirman and Clarysse, 2004). On basis of 

these facts we have a profound reason to make an in-depth analysis of when and why 

knowledge transfer through spin-offs are a more effective channel to transfer 

knowledge developed at universities to industry in comparison to contract research. 

The research question therefore is:  

 

How and why does knowledge transfer via academic spin-offs differ from knowledge 

transfer via contract-research? 

 

In comparing contract research with spin-off creation we will shed light on the 

observation that the former, apart from being also a fruitful and important mode of 

knowledge transfer in university and industry knowledge transfer, also seems to be 

more frequently used in comparison to spin-off creation. Also the use of contract 

research can be put in a wider perspective as the channel is used for both commercial 

and non-commercial purposes by a research institute. Additionally we show that 

contract research has clear input characteristics regarding research in comparison with 

spin-off creation, which is mainly an output mechanism for the commercialization of 

research results. Hence, the goal of this thesis is to explore when and why spin-offs are 

more effective than contract research as form of knowledge transfer from university to 

industry.  

 

The content of this thesis is structured as follows. Our review of the literature is 

structured in three parts comprising chapter one. We introduce chapter one by focusing 

on the importance of increased university-industry relations and show the main reasons 

why they are increasing and place general remarks to put our literature review in 

perspective. Following, we ground our understanding of the concept of knowledge 
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transfer and university-industry relations by discussing several approaches and 

introduce and discuss two models. After this assessment we focus and discuss the 

relevance of the different knowledge transfer channels that have been identified in 

literature. Contiguous we start by narrowing our focus by elaborating on the motives 

and characteristics that can be identified in university-industry relations. In the second 

section we will further narrow our focus as we continue with an elaborate discussion of 

the interface where firms and universities meet by taking a micro-level of institutional 

approach as we introduce the mission and objectives of firms and universities and 

approach this from the perspective of applied and fundamental research. We shed light 

on the interface where firms and universities meet and make some inferences about the 

origin and development of ideas. In the third section we focus on assessing the 

concepts central in this paper which are contract research and spin-offs. In this 

assessment we especially focus in-depth on contract research because the literature on 

the topic is relative scarce. Regarding the discussion on spin-offs we try to align this 

concept with contract research as to make a qualitative comparison of our case studies 

possible. After making some conclusive remarks we end and close our first chapter and 

literature review. 

In chapter two we shortly discuss our methodological grounding since we have a 

Protocol at our disposal that we used as an anchor in exploring the literature and which 

is also used to structure our empirical analysis. Additionally we provide some 

information about the university setting where the examined cases were collected. 

In chapter three we present our data of our six case studies in two tables and discuss 

our findings on basis of a list of factors. In our analysis we shed light on different 

aspects related to the use of spin offs and contract research as form of knowledge 

transfer and show differences and similarities in technology stages, the characteristics 

and incentives of the actors involved, the form of innovation development, and the 

participation of industry on the origin and development of innovation. We end the 

chapter with presenting our general findings resulting from the empirical analysis and 

we will discuss some of our findings in more depth such as managerial involvement 

and effectiveness of the channels. Additionally we discuss the concept of contract 

research in some more depth.  

Finally in chapter four we come up with our conclusions and some recommendations 

where we conclude, that both contract research and spin-off creation can be effective 

transfer channels. 
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Chapter 1: Literature review 
In reviewing the literature we start off by formulating the framework conditions 

wherein increasing cooperation between firms and universities take place and, we 

make a first broad shift in relevant literature since increased industry-science 

interactions take place in many countries over the world.  

 

The main reasons why universities are performing a fair and increasing amount of 

commercial activities and interacting with industry as identified by Pirnay et al (2003) 

are: 

• The declining proportion of public budgets for funding traditional academic 

activities (teaching and research) requiring universities to search for alternative 

financing. If we look at financing of universities in the Netherlands, we see that the 

third fund
1
 flow accounted for 27% of university funding (Industry) in 2003. 

Expenditures increased 12% over a 7 year period (NOWT, 2005). 

39 39 35 32 29 29 26 27

15 14 14 14 14 13 16 15

29 28 32 32 30 32 33 31

17 19 19 22 27 25 26 27

4
0

4

4
3

3

4
8

6

5
0
7

5
4
7

5
7
0

5
8
7

5
9
4

0

20

40

60

80

100

1996 1997 1998 1999 2000 2001 2002 2003

0

100

200

300

400

500

600

700

National Government International Government Public non Profit

Industry 3rd Fund Flow (mln euros)

 
 Figure 1: Funding of Dutch universities. Source: NOWT (2005).  

 

• The increasing inter-relation of science and technology in numerous disciplines 

such as IT and biotechnology, inducing more collaboration between industry and 

universities.  

• The growing social pressure on universities to broaden their traditional missions 

and to adopt a more proactive participation in their region’s economic development 

which leads universities to define a third mission, namely to be more 

entrepreneurial orientated universities.  

 

On basis of these reasons it becomes clear that in general university interaction with 

industry is becoming more relevant and also universities are undertaking more 

entrepreneurial orientated activities themselves, because of a combination of financial, 

technological and political factors. However, stating this does not make our 

exploration of the literature on industry-science relationships that straightforward since 

we need to take account of the fact that the interchange of these factors can differ. 

Broader studies which have tried to assess university-industry interactions in different 

countries always show a diversity in the way universities and firms interact because of, 

different institutional settings in universities and firms, differences in regulation of 

labour and financial markets, and different national and international legislation on 

ISR-relevant issues (OECD, 2000; Benchmarking Industry-Science Relations, 2001). 

                                                 
1
 With the third fund flow we mean funding from business or funding that is done by industry for a 

specific pupose. Please read the section on contract research where this is explained more elaborately. 
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As these studies make clear that we need to recognize the institutional settings of these 

interactions, we also become aware that we thus need to take account for the 

institutional character of universities. We can make this very clear if we compare the 

knowledge transfer activities of universities in the USA with universities in Europe. 

We have observed that many studies tend to focus on some specific types of 

mechanisms or certain channels of interaction by which transactions between 

universities and firms take place, as for example a lot of literature is focusing on 

licensing activities and spin-off creation by universities (Jensen & Thursby, 2001; 

Mowery et al., 2001; Siegel et al., 1999; Bercovitz & Feldman, 2004). Based on these 

studies one easily gets the idea that patenting is the most important and widely used 

transfer channel however, this is a skewed picture as licensing is an activity that has a 

high importance for universities in the United States which is mostly due to the Bayh 

Dole Act
2
. Because of this fundamental institutional difference we cannot embark on 

these studies for our analysis without any problem as this institutional difference of 

American universities gives a distinct perception on industry science relationships that 

is not comparable with the situation in Europe and more especially in this case the 

Netherlands. So, in understanding how university interacts with industry and transfers 

its knowledge to the economy we have to keep all these specifics in mind in exploring 

the literature.  

1.1 Assessing the interaction between firms and universities 

To build our grounding on which the exchanges between firms and universities are 

formed we will now first identify what knowledge transfer is and especially, what 

university-industry interactions are about. We structure this grounding on a general 

description of knowledge transfer and a short discussion of the different approaches 

that are generally taken to capture these knowledge transfer activities. Following we 

introduce and discuss two models that we use as a framework reference for 

understanding how knowledge interactions between firms and universities are shaped 

and what they consist of. This assessment will narrow our focus and allow us to build 

solely on the interface of knowledge transfer between firms and universities.  

Approaches in knowledge transfer 

Instead of providing a definition for knowledge transfer we only introduce the concept 

as it is generally understood, since Bozeman (2000) has made it clear that there is no 

common definition of knowledge transfer. Knowledge transfer is understood as to be: 

‘The passing of ideas, information, methods, procedures, techniques, tools, or 

technology accompanied with the theoretical and practical skills and know-how from 

the owner of a technology to outside users or beneficiaries.’  

 

Knowledge is thus transferred using methods or ways to pass on knowledge from one 

party to another. Regarding knowledge transfer between firms and universities we 

have identified three approaches to describe this knowledge transfer process which are: 

(1) a linear approach, (2) a reverse linear approach and, (3) an interactive approach 

(Göktepe, 2004).  

                                                 
2 The 1980 Bayh–Dole Act, the 1980 Stevenson–Wydler Act, and the 1985 Federal Technology Transfer Act lead 

to a fundamental change in the way scientific discoveries at universities and Federal laboratories were commercially 

exploited. Since then, the number of U.S. universities that engage in technology transfer and licensing have 

increased eightfold, to more than 200, and the volume of university patents has increased fourfold. Source: 

Mowery, D.C., Shane, S., 2002. Introduction to the special issue on university entrepreneurship and technology 

transfer. Manage. Sci. 48 (1), v–ix. 
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1. The linear approach of knowledge transfer (KT) describes the process of KT as a 

linear progression of the four steps: An idea is idea generated, developed, 

disseminated, which results in certain implications. In this traditional view the 

university does for example fundamental research which results in commercial 

valuable knowledge which is patented and commercialized by means of licensing 

or spin-off creation. Models about licensing and spin-off creation usually follow 

this approach both out of convenience and also based on the rationale that the 

university is the creator of the knowledge (Clarysse et al, 2004; McAdam et al 

2005).  

 

2. The reverse linear approach describes KT as starting from problems in industry or 

the government, and the knowledge and/or technology is developed by the 

university researchers. These kinds of transactions have an applied character since 

they aim at solving a specific industrial problem or policy issue. Depending on the 

regulations of the contract between faculty member (and university) and the 

involved party, the technology can be further transferred to other interested 

partners. Mostly contract research and consultancy is based on this principal and is 

partly embodied in the second and third fund flow. 

 

3. The interactive approach of KT describes technology transfer as an interactive 

process between different actors in a web of relationships. Interactive model rejects 

the linear approach and introduces the roles of networks, collaborations and 

interactive learning between university and industry. This approach has increased 

in importance in the last ten years. The Triple Helix approach of national 

innovation systems proposed by Etzkowitz is an example of this approach. 

 

What we assess from these approaches is that a knowledge transfer between a firm and 

a university can be initiated by the university, driven by the firm, or by both based on 

their interwoven linkages and that knowledge transfer consists of different stages.  

Relevant models about university-industry knowledge transfer 

Given these three approaches in knowledge transfer, we can now introduce and discuss 

a first model. The model shown on the next page is proposed by Bercovitz & Feldman 

(2005) and approaches knowledge transfer as an interactive process in which the 

commercialization of university research is seen as a dyad involving transactions 

between university and industry. In short the model identifies four relevant factors 

which are: 1.The individual researcher, 2. characteristics of the university, 3. the 

transactions as transfer mechanisms, 4. characteristics of the firm. This knowledge 

transfer between universities and firms is set in a legal, economic, and policy 

environment that comprise the system of innovation. Both the firm’s capacity and 

willingness to engage in multiple transactions, which affect the potential of effectively 

transferring meaningful university-based knowledge, and the internal influences of 

universities that determine the rates and directions of knowledge flow from that 

institution, together with its rate and type of knowledge production, influence the rate 

of technological change in society. In this knowledge process the university researcher 

and its human capital is put at the heart of technology transfer as the individual faculty 

member who is motivated by a set of personal and institutional incentives. A downside 

of this model is the lacking of clarification of some concepts such as the exogenous 

shift parameters and behavioural attributes which seem to flood in the model. 
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We derive from this model that the knowledge transfer process between firms and 

universities consists of relationships in which the university researcher takes an 

important role. Also, we become aware that characteristics of both actors are important 

since they shape the possibility of (successful) knowledge transactions. Finally, we see 

clearly that through the knowledge exchange between universities and firms a single 

transaction can result in additional projects and ideas for research and, that through 

time the relations can evolve. There are other scholars that describe this evolutionary 

aspect of university-firm cooperation such as Carayol (2001, p 91-117). Carayol shows 

in an extensive study of research collaboration that interaction can take along on six 

different levels where a relation starts with simple transactions between the firm and 

the university, and which can eventually evolve to a relation aiming to break scientific 

knowledge roadblocks. On basis of this so called evolution of the work relation 

between the firm and university we become aware that there must be a mutual 

beneficial complementarity in their cooperation otherwise the relation would not 

evolve.  

 
     Figure 2: Evolutionary model of university-industry relations. Source: Bercovitz & Feldman (2006). 

 

 

The second model we introduce and discuss is proposed by Bozeman (2000) and 

covers the output relations of knowledge transfer, but its focus is not aiming to explain 

the transfer process itself. The model covers the creation of knowledge, the channels 

and shows the actors in the process involved. It focuses on effectiveness of knowledge 

transfer which is measured in terms of implications of the knowledge transfer process. 

The model includes five broad dimensions to determine this effectiveness: 1. 

characteristics of the transfer agent, 2. characteristics of the transfer media, 3. 
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characteristics of the transfer object, 4. the demand environment, and 5. characteristics 

of the transfer recipient. It covers most of the variables examined in studies of 

university and government technology transfer activities. The arrows in the model 

indicate relations among the dimensions broken lines indicate weaker links. To put it 

simply, the model says that the impacts of technology transfer can be understood in 

terms of who is doing the transfer, how they are doing it, what is being transferred and 

to whom. A disadvantage of this model as notified by other authors is its rigid 

presentation. Since the model focuses on organizing the technology transfer literature 

and on measuring effectiveness of the outcomes it discards the fact that the transfer 

agent and transfer recipient can change roles (Bongers et al, 2003). 

 

 
Figure 3: Contingency effectiveness model of knowledge transfer. Source: Bozeman (2000). 

 

We derive from this model more important characteristics and factors relating to the 

university partner and the firm. Additionally we become aware that characteristics of 

the transfer object, or better the technology that is transferred, are important. This 

awareness is relevant since it provides us with handles to understand what types of 

technology are (not) transferred. Finally, we also derive from this model a general 

concept for assessing the effectiveness of a knowledge transfer between a firm and a 

university which is in our case important since we want to carry out some qualitative 

assessment of the effectiveness of contract research compared to spin-off creation. 
 

Based on the described approaches and introduced models we now have a solid ground 

for our understanding as technology transfer is not a linear process and especially 

regarding the interactions of universities with industry they are not. Technology 

transfer and especially knowledge transactions between university and firms: ‘…can be 

recurrent and evolving in their amount and relevance and is multifaceted, complex, 

diverse, and feedback loops are common’ (Bercovitz & Feldman, 2006 – p 176). 

Knowledge transfer between universities and firms generally consist of a four stage 

process namely consisting of (1) origination (the birth of an idea), creation (the 

development of the idea in a research project), (3) dissemination (transfer of the 

developed technology), (4) implications (outcome and activities that result from the 
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transfer process). Also we have identified the importance of the characteristics of the 

firm, the university, and the technology that is transferred. Further we have become 

aware of the fact that knowledge transactions can evolve and that the university 

researcher is important and, finally we have some handles for assessing effectiveness 

of a knowledge transfer. We will use the assessment of all these factors as a guide to 

structure our empirical analysis later on.  

The importance of different knowledge transfer channels 

Now that the models narrowed our focus and provided us with a solid grounding we 

are going to focus in-depth on the channels by which knowledge from university in 

transferred to industry. First we start by identifying the typical transfer channels that 

are used. Following we will discuss the relevance of different transfer channels on 

basis of data that we have collected from different case studies which will lead us 

contiguous to the motives and characteristics of firms and universities.  

 

According to Debackere (2004 – p 322) university-industry relations (ISR) refer to: 

‘Different types of interactions between the industry and the science sector that are 

aimed at the exchange of knowledge and technology’ and typically comprises the 

following formal forms: 

• Start-up
3
 of technology-oriented enterprises by researchers from the science-base 

generated at the research institute; 

• Collaborative research, i.e. defining and conducting R&D projects jointly by 

enterprises and science institutions, either on a bilateral basis or on a consortium basis; 

• Contract research and know-how based consulting by science commissioned by 

industry; 

• Development of Intellectual Property Rights by science both as a tool indicating their 

technology competence as well as serving as a base for licensing technologies to 

enterprises; 

• Others, such as co-operation in graduate education, advanced training for enterprise 

staff, systematic exchange of research staff between companies and research institutes. 

 

To get more insight in the importance of these five mentioned knowledge transfer 

channels we collected data from authors that studied their relevance. The results are 

shown in table 1. The first column uses the classification of knowledge transfer 

channels as suggested by Schartinger (2002). In the second column we have chosen to 

incorporate the classification of knowledge transfer channels as proposed in the AWT 

report written by Bongers et al (2003). This distinction is meant for clarification since 

different authors make different divisions in the knowledge transfer channels. Also 

note the last column in which the main results of the EU benchmarking report on ISR 

are listed. Further, in the table some channels have been combined if deemed 

appropriate. Based on these results we discuss the different outcomes.  

 

                                                 
3
 In this case we mean with starting up an enterprise the emergence of a spin-off. A distinction can be 

made between spin-offs and start-ups and this distinction is made on basis of the parent relation. A start-

up is the out of the blue emergence of a new firm not based on explicit former knowledge that was taken 

from the organization it originated (EZ report, 2000: p 17). An example would be in this case a 

university researcher in the field of Polymer physics that stops on a certain day working at the university 

and founds a bakery in the village where he lives; this new firm is not a spin-off. For the sake of clarity 

we mention that do not make a distinction between spin-offs and start-ups.    
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First, although the results cannot be compared in a quantitative way, it is apparent from 

the case studies that transfer channels that relate to the mobility of people, contract 

research and consultancy are regarded as important channels in ISR and, this is the 

case in different countries, especially in comparison with spin-offs. Second, the low 

use of knowledge transfer channels that typically relate to commercialization activities 

of universities such as spin-off creation and patenting/licensing, gives rationale for the 

debate that researchers are in general more active in technology transfer activities 

occurring outside the context of commercialization of protected intellectual property, 

than in knowledge transfer activities occurring in the context of commercialization of 

protected intellectual property, as we conclude on basis of a Canadian study (Landry et 

al, 2002), were 1554 researchers were surveyed in Canadian universities over different 

scientific disciplines. 

 

Further we can make some in-depth remarks about the relevance and use of different 

knowledge transfer channels. The table shows that there seems to be some difference 

in the way industry and university view their relevance and, we also see in the table 

that there is a distinction in the importance of the transfer channels used in different 

countries. Regarding the relevance of different transfer channels some authors have 

tried to assess this assumption and the results are not conclusive. In the EU ISR 

benchmarking study (2001) it is noted that firms rate the importance of knowledge 

transfer channels differently than university researches as for the latter conferences and 

seminars are also seen as important channels of knowledge transfer with industry 

besides transfer channels like contract research, consultancy and joint supervision. On 

the contrary, Bekkers & Freitas (2007) have shown that there is no real difference in 

the transfer channels used by industry and universities, but university researchers only 

seem to rank their importance higher than do firms. For as far as there are differences 

in the relative importance of knowledge transfer channels in ISR, in-depth studies on 

ISR in Austria and Canada have shown, that the differences relate more to specific 

scientific disciplines and their linked commercial/industrial sectors such as 

automotives, engineering, life sciences, physics, etcetera (Schartinger, 2002; Landry et 

al, 2007). Regarding country differences we have obtained from literature that the 

distinction of this importance must be approached carefully since the mix of used 

knowledge transfer channels does not say anything about the entrepreneurial quality of 

the used knowledge transfer channels in place. In this respect we relate to a conclusion 

from a study by Klofsten & Jones-Evans (2000) in comparing entrepreneurship of Irish 

and Swedish universities. First, it was found that the level of entrepreneurship is not 

determined by focusing on some transfer channels but one has to focus on the whole 

package of knowledge transfer channels used. Second, they concluded that Irish 

universities were as entrepreneurial as their Swedish counterparts and this was due to a 

more supportive university environment in Irish universities and due to a more 

sophisticated level of policies and mechanisms to support university-industry links in 

Sweden. Additionally, Hughes (2006) found in comparing ISR in the UK and the US 

that it is not the frequency with which ISR occur in, but the depth and quality which is 

attached to them which is the most significant difference.  

 

On basis of this assessment of the literature we can conclude that there are differences 

in the use and effectiveness of different knowledge transfer activities between firms 

and universities and, we can also conclude that the knowledge transfer activities are far 

more complex than merely assessing the frequency and the use of different knowledge 

transfer channels. So, although we have formed a general understanding of the transfer 
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channels and their relevance in knowledge transfer activities between university and 

firms, we still do not know why they engage in these knowledge transactions. To 

assess why firms and universities cooperate, we are going to look at the incentives and 

characteristics of the firm and the university.  

Motives and characteristics 

There are some scholars who investigated the motivations of those participating in a 

university-industry partnership such as Lee (2000), Patel (2000) and Mora-Valentin & 

Guerras-Martin (2006). We have summarized the following incentives in the table. We 

added a ranking based on Mora-Valentin in the table to see the relative importance of 

the incentives for the firm and university respectively. 

Incentives for Firms   Incentives for Universities 

Access to knowledge and technology (1)   Additional financial sources (1) 

Improving image/prestige/reputation (2)   Improving image/prestige/reputation (2) 

Access to resources of partner (3)   Access to knowledge and technology (3) 

Additional financial sources (4)   Public grants (4) 

State grants and tax advantages (5)   Access to resources of partner (5) 

Adaptation to governmental initiatives (6)   Adaptation to governmental initiatives (6) 

Mobility of university staff (7)   Mobility of firm staff (7) 

Obtaining new patents   Patents and Licensing (intellectual property rights) 

Training of employees   Training in the firm 

Access to a different cultural thinking   Access to a different cultural thinking 

Maintaining a relationship with the university   Maintaining a relationship with industry 

Recruitment   Access to experience of employees 

Innovations on products and processes   Citations, publications 

New ways of synthesizing knowledge   Doctoral dissertations, conferences 

Maintenance and improvement of competitive 
advantages 

  

Cost reducing: Research funding at the margin   

Obtaining insights into their own research by being able 
to field test theory and empirical research 

Disincentives for Firms   Disincentives for Universities 

Uncontrolled part of the innovation chain   Research funding fluctuations with industry fortunes 

Outcomes of extramural research   Long term fundamental research could be jeopardized 

Overhead associated with managing both the process   Intellectual property overemphasized 

Table 2: Incentives and disincentives for university-industry interaction. Source: Constructed on basis 

of Lee (2000), Patel (2000) and Mora-Valentin & Guerras-Martin (2006). 

 

On basis of these three studies we can conclude that both technological and strategic 

incentives are important reasons for firms and universities to cooperate with each 

other. However, it is clear that the financial incentive for universities to attract 

additional funding for research assistance, lab equipment and, their own research 

agenda is the most important reason for universities. For firms the access to scientific 

expertise and knowledge is ranked the most important incentive.  

 

Regarding characteristics of firms and universities there are almost no studies that 

consider the firm’s perspective on how firm strategy and its organizational structure 

influence both the technology-transfer mechanisms employed by the firm and the 

ultimate relationship the firm maintains with the university, as observed by Bercovitz 

& Feldman (2005). The scare evidence we found on firm’s characteristics is in a study 

of Hanel & St-Pierre (2006 – p 496) who conclude that: ‘The typical firm engaged in 

collaboration with universities is of rather (1) big size and (2) active in R&D, whose 

(3) financing is supported by the public programs, is (4) likely to be part of an industry 
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in the Core or Secondary sectors where innovation is very significant and where the 

(5) competition too, uncertain.’  

Regarding the characteristics of universities we have identified the following 

characteristics in the literature: (1) the role of a university’s overall culture is important 

in ISR (Lenoir et al, 2004). (2) Private universities are more ‘efficient’, as measured in 

terms of scientific publications and various outcomes of technology transfer activity 

such as royalty incentives and commercially-oriented technology transfer activity 

(Siegel and Waldman, 2003; Thursby and Kemp, 2002). Additionally, Arvanitis (2005) 

found that Swiss universities that are stronger inclined to get involved in IS activities 

have: (3) a stronger orientation to applied research, (4) lower teaching obligations and, 

(5) experience with industry co-operations. Additionally, Arvantis concludes in that 

study that, universities not involved in knowledge transfer activities especially with 

respect to patenting, licensing and the formation of new knowledge-based firms, are 

hampered to do so because the perception of the academics does not correspond well 

to their own needs and interests. This is a conclusion that can be backed with a case 

study at the department of Biomedical Engineering of the University of Eindhoven 

were it was shown, that above mentioned transfer channels relate to the so called 

entrepreneurial scientist and that transfer channels like publications, seminars, 

networks of friendship and joint supervision more correspond to the traditional 

scientist (Verspagen, 2004). 

Conclusion 

In this section we have shown that contract research and collaborative research are 

important channels of transferring knowledge between firms and universities. We have 

shown that the relevance and importance of different knowledge transfer channels need 

to be approached carefully since many institutional factors, both on a national and 

institution or firm level, shape the use, frequency and importance of these channels. 

Additionally we obtained that technological and strategic incentives are important 

motives for both, albeit the financial incentives to attract additional funding for 

research funding is the most important reason for universities. Further we assessed that 

especially large innovative firms and entrepreneurial minded and oriented universities 

are most likely to engage knowledge transfer activities. In the following section we 

will focus more in-depth on the interface where universities and firms meet and 

therefore we will embark on the firm and university institutional level of exchange and 

approach this from the perspective of applied and fundamental research. We are aware 

that taking this approach discards the complex character of knowledge transfer 

between universities and firms on a macro-level. However, since our focus is on 

comparing contract research and spin-off creation, we need a micro-level of analysis 

which justifies our narrowed approach. 
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Table 1: Relevance of different channels of knowledge transfer between universities and firms based on several case studies. 
Types of knowledge interaction 

between University and Firms 

(Schartinger 2002)

Type

******

Meyer Krahmer Germany 

1997 (univ research's 

view)

Schartinger 2002 Austria 2000-

2001 (Firm's view)

Schartinger 1999 Austria 1995-

1998 (Univ-research's view)

DestePatel UK 2002-

2003

Cohen et al 2002 Benchmarking Industry-

Science Relations -

The Role of Framework 

Conditions 2001

Sample size 433 Not mentioned by Authors Original paper not found 4337 1229

Origin Germany Austria Austria United Kingdom United States

Employment of graduates by firms A

Mobility of researchers between 

universities and firms 
A Scientist exchange 0.07 Mobility of researchers from 

universities to firms

0.06 Mobility of researchers from 

universities to firms

0.16 Recent hires & Personnel 

exchange

0.11 • Mobility of personnel is a 

major channel of interaction 

and technology transfer: 

"Moving knowledge by moving 

people"

Sabbatical periods for university 

members
A 14,3

Collaborative research, joint research 

programmes 
B Collaborative research 0.13 Collaborative research 0.15 Collaborative research 0.13 Joint Research 0.20 • One of the most preferred 

ways of knowledge interaction 

by enterprises. Joint supervision of Ph.D. and Masters 

theses
B Doctoral theses 0.10 Joint supervision of Ph.D. and 

Masters theses

0.14 Joint supervision of Ph.D. and 

Masters theses

0.16 Cooperative Joint 

ventures

0.09

Financing of university research 

assistants
B 11.5 Financing of university research 

assistants by firms

0.14 14.5

Contract research and consulting C Contract research and 

Consultancy

0.18 Contract research and 

Consultancy

0.22 Contract research 0.13 Contract Research and 

Consultancy

0.25 Contract Research and 

Consultancy

0.22

Training of firm members D Education of personnel 0.10 Training of firm members at 

universities

0.07 Training of firm members at 

universities

0.11 Postgraduate training in 

company and Training 

company employees

0.18

Lectures at universities, held by firm 

members
D Lectures at universities held by 

firm members

0.06 Lectures at universities held by 

firm members

0.15

Licensing of university patents by 

firms 
E 6,5 13 Licenses and patents 0.11 • Commercialisation of 

research results through 

patents and licensing plays a 

rather minor role.

New firm formation by university 

members 
F Creation Spin-off companies 0.05 Creation Spin-off companies 0.06 Creation Spin-off 

companies and new 

physical facilities.

0.09 • Start-ups from public science 

are only a limited approach to 

knowledge and technology 

transfer.

Purchase of prototypes, developed at 

universities.
G

Use of university facilities by firms G

Reading of publications H Publications/Reports 0.17

Joint publications H Publications** 0.06 Joint scientific publications 0.10 Joint scientific publications 0.11

Conferences or other events with firm 

and university participation 
I Seminars for industry 

and Conferences

0.16 11 Industry sponsored 

meetings Conferences

0.28 Meetings or Conferences 0.15

Committees I Committees 0.06

Informal meetings, talks, 

communications 
J Informal contacts 0.12 Informal interaction 0.15

TOTAL 0.98 1.00 1.00 1.00 1.00

*****Classification based on AWT report by Bongers et al (2003): Naar een meetlat voor wisselwerking

** Not clear from the study if this was reading or joint publications
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1.2 The knowledge interface where university-industry exchange  

Now that it is clear from the literature that there seems to be a mutual benefit in 

industry and university relations we are going to combine our previous assessed 

approaches, models, motives and characteristics as this contributes both to our 

understanding of how knowledge is disseminated and also, we can hopefully better 

understand why different transfer channels are used to transfer created knowledge or 

create knowledge and transfer it, as our focus is on the relevance of the transfer 

channels contract research and spin-off creation. In this chapter we start by giving the 

definition and mission of the firm and the university and then we discuss what is 

understood by fundamental and applied research and elaborate shortly on this tension 

field. Following we provide a small model to make the interface were the inferences 

and objectives of firms and universities meet apparent regarding the exchange of 

fundamental and applied research. Contiguous we will discuss industry-driven research 

and university-driven research embarking on this interface, and we will link this with 

the origin of ideas and try to grasp something of the mutual complementarity of 

university-firm interactions and the evolution of their work relations.  

What are firms and universities? 

The ‘mission’ of a firm is to sell a product or service and make money out of it and 

therefore it brings products on the market. The definition of an enterprise is (Vernooij, 

2002): 

1. ‘Institution aimed at making profit by practicing a firm which produces goods or 

services which are sold to customers’ and, which is an 

2. ‘Activity of considerable proportion which involves certain risks.’ 

 

This definition and mission of a firm makes it very clear that, in general, the primary 

objective of a firm is to make money out of something. It is important to keep this in 

mind, because this is not always acknowledged and seen as such, but explains many 

decisions and actions of firms in their interaction with universities.  

 

The mission of a university is to provide good and qualitative knowledge and 

education to people and therefore it needs funds. The definition of a university that can 

be found in the Oxford Dictionary is: ‘A high-level educational institution in which 

students study for degrees and academic research is done’. In addition to this 

definition its mission or perhaps main aims of the institution can be mentioned which 

are (Koschatzky & Héraud 1996: p 3-6):  

1. ‘They manage the common knowledge base of a region by knowledge through 

education, by teaching graduate and undergraduate programs resulting in 

different degrees, and producing and distributing scientific and technological 

information and by demonstrating and transferring scientific and technological 

solutions;’ and 

2. ‘They provide expertise knowledge by training, consulting, contract research and 

development, or by transfer services, taking into account the specific needs of 

single actors;’ and, 

3. 'Valorization of scientific and technological solutions for economic activities.’ 

(Etzkowitz, 1998). 

 

The first two characteristics of universities are straightforward but the third 

characteristic is not. According to the benchmarking EU report universities have been 
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given a 'third mission', i.e. knowledge and technology transfer to industry and the 

community was incorporated as a part of their main objectives in the last years. In the 

UK, Sweden, Finland, Germany and Ireland, such changes in the institutional 

objectives of universities took place, although to varying degrees, and only partially 

accompanied by effective institutional reforms.  

 

However, the way this third mission has been put forward should placed in a larger 

perspective because, as we will see later when we look at contract research, third party 

activities have been incorporated in the universities’ activities for decades and, the 

primary change in the objectives of universities is towards own commercialization of 

university created knowledge, thus valorization. Also, licensing and spin-off creation 

are primarily valorization or entrepreneurial activities of the university. As we will see 

later, contract research and consultancy, where introduced to facilitate utilization of 

university knowledge and expertise for both the government and industry. Although 

money is both earned with licensing and contract research for example, the main 

distinction is the extent to which they are part of an active and/or passive strategy of 

utilization and commercialization of the university.  

 

We mention the distinction of utilization and commercialization because it places 

university-industry in perspective. This is relevant, because it appears that nowadays 

two shifts haven taken place. First, it appears that nowadays contract research and 

consultancy are more actively pursued for attracting funds for research programs of 

departments and sub-departments. As we will see in the empirical analysis, contract 

research is actively conducted to attract money for funding of the research program of 

the university researchers and sub-departments. Second, the focus of universities has 

shifted more from utilization to commercial returns complementarily to traditional 

knowledge returns. The increase of spin-off creation and licensing activities, facilitated 

by managerial structures such as the Technology Transfer Office, of the university is 

direct proof for this. These two remarks shed led on an interesting topic of debate that 

different scholars have tried to assess, as this trend fuels the debate if we should strive 

for a situation where knowledge benefits for society are diminished and commercial 

benefits for society are increased, which will eventually lead us away from basic 

research (Bercovitz & Gaughan, 2007) We are not going any further in this direction 

but we are aware that this discussion will remain relevant in the following years since 

universities are increasingly regarded as important actors in regional innovation 

systems and in learning regions, and they are in some way forced not only to act as 

knowledge producers, knowledge exchange agents and teaching organisations, but are 

also becoming important bridgeheads to national and international scientific, 

technological and economic networks (Etzkowitz et al. 2000).  

The fundamental-applied interface  

Now that we have grounded the firm and the university we are going to look more in-

depth at the interface where industry and universities meet and exchange. This 

interface consists of the common knowledge base where science (understanding) and 

technology (engineering) meet. This interface is traditionally approached as 

fundamental versus applied research, where the university does fundamental research 

and industry does applied research. In starting our debate we state that fundamental 

research is usually considered as very scientific and is not applied research. The 

distinction is however less strictly than it is generally suggested. The difference 

between the two can be regarded in the perceived timeframe in which the results can 
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be utilized (Van der Zee, 2004). Traditionally two forms can be distinguished: 1) 

research which must provide directly useful knowledge (e.g. because policy decisions 

must be taken for which that knowledge is important) and 2) investigation which and 

only is only conducted to increase knowledge.  One calls the first, problem solving or 

also practically-oriented research and the second one always calls fundamental 

research. At applied research the scientific research has a clearly applicable aim e.g. 

commercialization, policymaking, advice and originate from a certain question need 

from the market. At fundamental research one examines mainly to satisfy curiosity. It 

is not of direct usefulness, which does not means that it cannot become useful over 

time. This type research almost always takes place within the public institutions 

(universities), where the institute itself frequently stipulates, on scientific grounds, 

what must be examined there. Now, if one defines both types of research in this way, 

thus taking account for the timeframe, we see that there is a common shared 

knowledge ground and the difference between fundamental and applied research can 

be approached in a different way, which can also be directly related to the orientation 

and mission of universities and firms. This different focus on the knowledge ground 

meets in the question: ‘What works in a specific case?’ There are permanently 

countless solutions for a problem according to the curiosity driven university view, but 

a company usually wants a tailored solution which is appropriate and economic 

feasible: ‘it wants one good and payable solution.’  

 

To make this complementarity of fundamental and applied research more apparent, we 

base on Godin (1996). In his opinion there is scientific knowledge and there is 

technological knowledge instead of basic/fundamental research and applied research. 

Following, he made a classification of four types of research as depicted in the table 

below. 
 

 
Figure 4: Classification of fundamental and applied research. Source: Godin (1996).  

 

What we can derive from this classification is the fact that there is interaction and 

complementarity between both types, since the rigid distinction of applied and 

fundamental research discards the benefit in the interaction between both. And, as 

Rosenberg as shown, this is important because; ‘most major breakthroughs, (basic 

research) are obtained when a practical problem has to be solved (applied research)’ 

(Rosenberg, 1990: p 169). Based on this theory and the objectives of firms and 

universities we can build a small model for our general understanding. 
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Figure 5: Inferences and objectives in fundamental and applied research. Source: Own devised 

 

In this model the research objectives and inferences of research of both actors are 

combined. The black arrows represent the inferences and the transparent arrows 

represent objectives. The first box on the left represent fundamental research as 

conducted by universities and is represented with the recurrent arrow. The second box 

represents the interface between university and industry: It is the interface where 

present technology is not sufficient to solve problems without increasing scientific 

understanding and scientific understanding cannot be built without incorporating 

technological possibilities. The third box represents the applied research as conducted 

firms again with a recurrent arrow. In this model it is also shown how fundamental 

research could result in applied research and its reverse. Further, it shows how applied 

research that is conducted by universities with a fundamental objective can result again 

in fundamental research at the university or, could result in applied research and again, 

it’s reverse.  

On the origin of ideas and the development of ideas 

Embarking from this model, the mission of the firm and the university and the three 

reasons why ISR have been increasing, we can shed light on some issues regarding the 

development of ideas and innovations related to university-driven research and 

industry driven-research. As shown in the case studies by Colvyas et al (2002), some 

technologies do not find their way to industry due to the fundamental-applied gap 

between universities and industry as linkages with industry are important for the 

successful utilization and/or commercialization of university knowledge. Also, there 

are some studies that make it clear that universities are usually not the source of 

innovative ideas for firms; the company customers and following its competitors and 

suppliers are there main source of its innovation ideas and this is apparent in different 

technological sectors (Fontana, 2003). A conclusion underlined by Hughes (2006) in 

comparing ISR in the UK with the US. Additionally, there is evidence that there is a 

positive linkage between new disrupting technologies and spin-off creation (Clayman 

& Holbrooke, 2003). Also Landry et al (2007) conclude from an extensive survey 

comparing spin-off creation and licensing by Canadian universities that there is a 

positive relation between research novelty and spin-off creation relating to university-

driven research. On basis of the above we can cautiously conclude that, innovative 

ideas from industry stem from their customers, competitors and suppliers and that 

certain other innovative ideas, especially the radical ones not recognized by firms, 

stem from universities. In relating this to ISR this leads to the argumentation that 
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universities and firms complement each other in the development of scientific and/or 

technological knowledge.  

 

We make this argumentation clear in referring to universities which can be seen as the 

largest national R&D laboratories they generate mostly knowledge spillovers by means 

of educating people and publishing articles. The scientific production regards 

especially basic research with the purpose of diffusing it to society on a non-proprietor 

base, were the application and appropriability was traditionally not regarded as 

interesting (Chiesa & Piccaluga, 2000). Fuelled by their third mission, universities are 

increasing their competencies as the transition of academic knowledge into 

commercial sector requires several factors, such as excellent research results and 

managerial and industrial competence (Ranga et al, 2003). Contrary to universities, 

companies aim especially at exploitation and application of knowledge and, as they are 

much more focused in trying and appropriating research results as much as possible, 

the knowledge they produce is usually not for the purpose of diffusing it which results 

in all kinds of intellectual property arrangements (Chiesa & Piccaluga, 2000). 

Additionally, due to the increased competition from companies with low R&D costs 

and low profit margins, globalization of production systems, firms with higher R&D 

costs or high R&D intensive companies are stripping down their big fundamental 

research laboratories and are looking for less costly ways for developing innovations 

and seek increasing interactions with universities (Nordfors et al. 2003: 1, p.12-13; 

Dicken, 2003).  

 

Referring to the industry-driven research and the university-driven research we now 

have clues to argue that as firms and universities engage in collaborations there is a 

difference in the rationale for engaging them when it comes to the development of 

their own innovative ideas. When firms engage in ISRs they are interested in the of use 

of specialized equipment, technical training of industry scientists, and highly applied 

research relevant to a company’s product line (Geiger 2004: chap 5; Niosi, 2006), and 

as firms look for expertise and research competence at university departments for the 

development of their innovative ideas, they strive for propriety arrangements such as 

patents, and confidentiality agreements on theses (Montoro-Sanchez et al, 2006). On 

the contrary, universities engage in ISR so that they can consolidate the R&D potential 

of the research groups as they strive for peer recognition, publications and the 

application of research results. Regarding the university research that is not (yet) 

recognized by firms as economic viable or technologically interesting, university 

researchers initiate proof of the principle programs in the form of joint supervision 

projects, contract research, and consultancy with industry to attract funds and, fill the 

gap between their research knowledge and marketable products, and develop the 

technology in-house to a point where it can be patented, or spun-out as a spin-off.  

Conclusion 

What has become clear in this section, where we have embarked on the interface of 

technological and scientific knowledge and focused strongly on the mission and 

objectives of universities and firms, is that there is both the complementarity of 

knowledge transfers activities for universities and firms and, that regarding the origin 

and development of ideas, both can actively pursue its development by engaging in 

knowledge transfer activities. We have also shown that there could be a preference in 

choosing certain knowledge transfer channels to utilize and/or commercialize research 

results and this is related to whether the development is industry-driven of university-



 22 

driven. Relating this to the our two knowledge transfer channels contract research and 

spin-off creation, it might be the case that contract research is more used as a leverage 

mechanism to attract funds and access resources of a partner to develop a technology 

thus being important in the second stage of knowledge transfer, while spin-off creation 

is perhaps more a direct output mechanism to transfer created knowledge to industry 

making it more important in the third stage of knowledge transfer namely transferring 

knowledge. Stating this, we have an assumption that can be tested in our analysis of 

the cases. However, before turning to our methodology and analysis we will first 

assess and discuss both transfer channels in the following section.  

1.3 Knowledge transfer channels: Contract research and Spin-offs 

Since we highlighted and discussed the relevance of all the different knowledge 

transfer channels in university-industry interactions we will not focus separately on the 

importance of contract research and spin-off creation, but merely focus on identifying 

the meaning and/or interpretation of both concepts. Rationale for this approach is 

mainly because contract research seems to contain some paradox: Contract research is 

an important knowledge transfer channel, but the literature on the subject is scarce and 

also there is no good definition and description of how to approach contract research. 

It seems logically to assess contract research and therefore an attempt is made to give 

contract research a solid grounding using existing literature. Regarding spin-offs we 

will follow a similar line of approach but since there is much literature on spin-off 

creation, our focus is more on outlining this concept with contract research and also to 

make a qualitative analysis of the case studies possible highlighting the differences and 

similarities in both concepts. For the sake of clarity we mention that most of our 

derived factors for the comparison of contract research and spin-off creation are 

straightforwardly transposed to the empirical part since this comparison and discussion 

is best made clear and done, in combination with the cases. 

Contract research 

When consulting the studies that have been carried out on contract research one can 

find a lot of different definitions that are used. We name four definitions:  

• ‘Research or development work of an innovatory nature undertaken by one party 

on behalf of another under conditions laid out in a contract agreed formally 

beforehand’. (Collins and Ringe, 1991: p 284); 

• ‘PhD students and other research contracts’. (Meyer-Krahmer, 1998); 

• ‘Contract (commissioned) research and technology consulting, is regarded as the 

placing of R&D contracts by enterprises in science institutions and the use of 

technology advice by enterprises.’ (EU benchmarking study, 2001: p 31); 

• ‘An agreement commissioned by industry and undertaken only by university 

researchers’. (D’este & Patel, 2005: p 10); 

 

The lacking of consistent definitions makes it difficult to understand the concept of 

contract research and also, to make a good distinction between contract research and 

other channels of knowledge transfer. Therefore an attempt is made to get a clearer 

picture of this concept. We start off with a reference to a study of the Dutch Academic 

Council named ‘Academic research at and outside the university’ (1963), which 

discusses the position of universities as centers of academic work in society. In this 

position paper the task of university is elaborated on and also the different tasks of 

professorship are discussed. Also three external knowledge activities are 
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acknowledged and defined which are contract research, consultancy and, mobility of 

university researchers between universities and non-universities (not industry). Since 

the definitions provided in the paper are good formal definitions, they are brought up 

and adopted. Contract-research is defined as: ‘All oral and written agreements which 

refer to scientific research at the university or Colleges of Higher Education on behalf 

of third parties.’ 

Regarding consultancy the following definition is provided for. The definition has a 

clear parallel with contract-research with the specific distinction that:  

Only the personal knowledge and insight of the consultant are to be of service for the 

third party. It differs from contract research in that way that the University or College 

of Higher Education does not provide for labour, workspace and instruments itself.’  

 

Given these formal definitions we now need to assess the working definitions of 

contract research. We refer to a paper on the EU community’s Research and 

Technology Policy (1984), where it is made very clear that contract research is used as 

an administrative and technical action aimed at attaining the objectives of common 

R&D policy by means of public calls for tenders and proposals. Specifically, the 

instrument is aimed at research on the level of department research programs, research 

laboratories. It thus seems that there is a close parallel regarding contract research with 

the second and third fund flow. Taking the OECD report (2001) we learn that the 

second fund flow covers the so called project funding of public or private non-profit 

and that the third fund flow consist of funding from business and income resulting 

from co-operation with industry like contract research, collaborative research, or 

income from licensing. So given these descriptions we can now assess a working 

definition of contract research.  

 

In doing so we first embark on the classification of contract research, consultancy and 

joint research projects as one cluster named ‘Collaborative and contract research’ as 

identified by Bekkers & Freitas (2007) being closely related to each other. This 

classification bundles three knowledge transfer channels namely: (1) funding PhD 

projects a.k.a. joint supervision of PhD’s, (2) Joint R&D projects which are public 

and/or private funded and can be in the context of a certain governmental framework 

program, (3) contract research and consultancy. Embarking on this working definition 

we can make a distinction of different types of research funding where we refer (in) 

directly to the first, second and third fund flow in the OECD report (2001) and 

information provided for by the Royal Dutch Academy of Sciences (KNAW): 

 

1. Restricted institutional funding for ‘target-oriented funding’, which is often 

connected with evaluation procedures or output indicators. In this case third party 

money is allocated for a defined scientific activity or a certain purpose (mission). 

The source can be public or private, the purpose non-profit or profit-oriented. 

Project funding is time restricted – in general up to 3 or 5 years. Public funds are 

granted on the basis of a more or less public announcement (call for tender) and an 

application process. This type of funding is known as the second fund flow in the 

Netherlands.  

 

2. Funding from business which is mostly project funding with a dedicated purpose 

e.g. a specific result, a certain technology etc, but could well be institutional (such 

as co-funding) as well. This type of funding is also known as the third fund flow 

because it is about income that universities and research institutions can acquire 
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outside the regular funding by the national government and covers private 

financing by companies, non-profit institutions, charitable funds and foreign 

countries. The relation between the inquirer and proposer is in that way direct that 

there is usually a specific research question that needs to be attended which makes 

it different from second fund flow.  

 

To make the distinction between the first, second a third fund flow more clear, we 

provide also the description what is understood as to be the first fund flow.  

 

3. Institutional funding or block grants finance the infrastructure of research 

institutions. In general institutional funding is given on a long-term basis, is 

provided for directly by the National government, and covers the expense of 

personnel, equipment, buildings etc. Institutional funding allows scientists to 

perform their mission that is to perform research at least at a minimum level. Often 

institutional funding is connected with evaluation procedures to assess the quality 

of the institution’s output. In general the instrument of institutional funding is input 

oriented and the universities have as a rule large decision-making power 

concerning the internal allocation of this total amount. This type of funding is 

known as the first fund flow in the Netherlands. 

 

Based on this assessment of contract research one can carefully say that contract 

research covers project funding and funding from business and consist of research 

performed by all academia personnel from master students, graduating students, PhD 

students, trainees, (full) professors and post docs. This distinction also makes it very 

clear that contract research is a much more widely used and embedded in the 

university organization and also, partly concerns its core funding. Especially, relating 

to the funding from business it is noted in the OECD report that the private 

institutional (co-)funding of research institutions is a relatively new instrument in the 

co-operation between science and industry. Its level of funding also varies significantly 

from country to country as well as from institution to institution, but is gaining in 

importance. 

Further, it has become clear that contract research is not only an output mechanism but 

also a strong input mechanism that could influence the university in its core scientific 

activities making the utilization function of this transfer channel much more apparent, 

both for society and industry. This utilization or interaction of this transfer channel 

with society and industry is also something that has been long acknowledged in the 

past. As we refer again to the EU paper (1984) and the paper of the academic council 

(1963); the benefit of contract research for universities is clearly underlined as being, 

both complementary to the knowledge of the university community and its research 

staff and also it provides actual insight in current practice in society and industry. 

Relating this to other sources it seems that contract research is traditionally much used 

by the government to initiate and stimulate scientific research and also, its use 

generally acknowledged as the interaction channel for knowledge transfer activities 

between government-university (Harman & Ollif, 2004; Bryson, 1998). Finally, we 

also like to mention the fact that contract research is commonly used as a transfer 

channel for so called research and technology organizations such as TNO
4
 and VKI

5
. 

                                                 
4 TNO makes scientific knowledgede applicable to increase the innovative capabilities of imdustry and the 

governement  http://ww.tno.nl 
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Next to universities they are important transfer agents for industry. A Contract 

Research Organization (CRO) means as defined by Collins & Ringe (1991: p 284): 

‘An organization that lives by selling technical expertise in a competitive market and 

that earns at least a substantial part of its income by performing innovatory R & D 

under contract to external customers.’  

 

What this assessment means for the discussion on contract research is first of all, the 

recognition that contract research has a much longer history as its discussion can be 

traced back to the sixties. It is noted that this discussion regarding the undertaking of 

third party activities by universities back then was also much more on the interface as 

discussed in the chapter on fundamental and applied research, where the debate was 

more concentrated around doing applied research at all by universities since it was 

deemed inappropriate and denigrating. Second, due to the history of contract research 

it has already been embedded in the university environment but its use seems to 

undergo change. As mentioned before, the emergence of the third mission of 

universities seems to fuel a more active use of contract research by the university and 

its researchers. Third, the benefit of contract research for the university is made 

apparent. In the discussion on university-industry interactions it is often stated that the 

university is driving away from its core missions (Bozeman & Gaughan, 2007). 

However, as mentioned in the papers on contract research, it is seen as complementary 

to the skill of university researcher and this can be underlined. In this respect we refer 

a study at the Catholic University of Leuven in Belgium by Van Looy et al (2004). The 

productivity of researchers was explored in terms of publications of the ones who are 

involved in contract research with industrial partners. In comparing the results with 

other researchers in similar fields that are not occupied with industrial activities, it was 

concluded that the combination of basic and applied publications of a specific 

academic group consolidate the groups R&D potential. Fourth, the assessment of 

contract research sheds light on the relevance of the university researcher and its 

human capital as an important entity in the technology transfer process (Bercovitz & 

Feldman, 2005). In the end, it is the individual faculty member who is motivated by a 

set of personal and institutional incentives. Regarding general science policy of the 

university this is of course strongly related to the mission, norms and believes of the 

university in general. Again referring to the Academic report (1963) we find that it is 

the responsibility of the university to: 

• Safeguard the autonomy of the university 

• Ensure free choice and independent direction of research by its staff 

• Ensure that university facilities are used only for their proper purpose 

• That, contracts not unduly impair the freedom of choice and direction of research 

by university researchers. 

• That, generally, contracts should not forbid the publication in due course of the 

results of research carried out in universities. 

                                                                                                                                             
5 The von Karman Institute is a non-profit international educational and scientific organisation, It provides post-

graduate education in fluid dynamics (the diploma course, doctoral program, lecture series) and encourages 

‘training in research through research. http://www.vki.ac.be/ 
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Since contract research is widely used by universities, can affect its research programs, 

but also harmonizes well, it seems that this mechanism has been incorporated in the 

university and adopted and adapted by university researchers to fulfil their own needs.  

Spin-offs 

In defining the concept of spin-offs we again stumble over the use of different 

terminology that does not make the matter clearer for our understanding. In an OECD 

(2001) report on spin-offs five definition of spin-offs can be found which all share the 

fact that it is about a new firm creation. To provide a working definition of spin-offs 

we embark on the definitions of Callan (2001) in which we focus solely on university 

originated new firm creation: 

‘Any new firm which is directly established by a university and in which a university 

has made an equity investment, has a university employee as a founder, and licences 

technology from a university.’  

 

Regarding our previous discussion on the change in the mission of universities we 

embark on Pirnay et al (2003) to make a better distinction between different types of 

spin-offs. This distinction relates to the attitude of universities which is the attitude of 

the university toward the spin-off (i.e. favourable or not) and fits our purpose of 

comparing spin-offs with contract research. Traditionally, universities were supposed 

to fill two missions which we have discussed and commercially-based activities are at 

best seen as irrelevant by universities. As argued, this discussion has also been debated 

in the discussion on the relevance and increased importance of contract research and 

consultancy in the sixties and seventies (Tyne Conference, 1971). The tension field in 

this discussion was mainly about the technological orientation of universities relating 

to fundamental and applied research. As discussed there is a clear benefit for 

fundamental research at universities in its exchange on the interface of fundamental 

and applied and a shift has taken place in the acceptance of contract research, 

consultancy and industry-funded research. Nowadays, it seems that the discussion on 

the creation of spin-offs is going through a similar development as it is gradually 

gaining respectability and legitimacy in the eyes of political and academic authorities 

(Pirnay et al, 2003). It is a slow development and transition since there are major 

differences not only between countries but also among universities within the same 

country. In that respect, recent research by Clarysse et al. (2000) shows that, although 

some governments (notably in Anglo-Saxon and Scandinavian countries) have 

initiated relevant measures to stimulate entrepreneurship within universities, the real 

‘trigger’ is taking place amongst senior academic authorities, for instance when a more 

entrepreneurship-oriented dean or rector is appointed as head of a university which 

relates directly to the previous introduced relevance of the individual researcher. 

Again, we cautiously refer to the incorporation of contract research in the university 

institution as a soft analogy with current developments regarding spin-off creation. 

 

The change in university attitude regarding spin-off creation allows us to discriminate 

between spin-offs created without support from the university and those founded with 

the proactive compliance and support of universities (Steffensen et al., 2000: p 107). 

These two types of spin-offs are classified as:  

(1) ‘Spontaneously occurring spin-off’ when the new company is established by an 

individual who identifies a market opportunity and then founds the spin-off with 

little encouragement from the parent organisation,  
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(2) ‘Planned spin-off’ when the new venture results from an organised effort by the 

parent organisation.  

 

This classification is important since it reveals something about an active or passive 

strategy of the university regarding knowledge transfer activities relating to university-

industry interactions. We have also sensed this in the evolution of contract research 

and its shift from a passive to an active channel as its use is more acknowledged for 

securing funds for university-driven research projects. 

 

To build our understanding of spin-offs further, we base on an OECD report were we 

find that academic spin-offs are seen as: ‘academic spin-offs are primarily to be seen 

in terms of technology transfer and research co-operation between science and 

industry as they represent a form of co-operation between the academic world and the 

world of business, embedded in other forms of co-operation such as common research 

projects, joint publications, exchange of personnel, etcetera.’  (OECD, 2000).  

Embarking from this statement, indeed a spin-off represent an important mechanism 

for technology transfer (Steffensen et al., 2000), and we again have some evidence for 

the argumentation that spin-offs can be seen as university-driven research spin-outs. It 

also explains to us why models for the promotion of academic spin-offs are primarily 

aimed at intensifying and strengthening research co-operation between science and 

industry and this brings us to look closer at the different models regarding spin-off 

creation. We embark on Clarysse et al (2003) since they have made an elaborative 

analysis regarding spin-off strategies. They have shown the importance of spin-off 

strategies and they also identify three types of strategies employed by universities 

regarding the creation of spin-offs and the resources needed for the creation of spin-

offs. These strategies reveal an increased level of provisional support of managerial, 

financial, and organizational resources allocated by the university. Finally, to 

understand which type of spin-offs there are we base on Druilhe and Garnsey (2004) 

and adapt the model that defines the types of spin-offs there can be. The classification 

is made on a refined scale since they concluded from their case study of nine spin-offs 

of the University of Cambridge that a sole classification of consultancy-, product-, or 

development companies is short-sighted since it discards its change and development 

of the spin-off. 

 

The model shows how the commercial activities of the spin-off are affected by both 

the experience of the entrepreneur through engagement with others and involvement in 

entrepreneurial activities. As the perception of market opportunities change and 

evolve, this affects the resource configurations required to pursue the refined or newly 

perceived opportunities and thus the firm’s activities. For example, development 

companies may initially be set up to commercialize a technology for licensing but, 

may later aim at downstream services and production. A reverse mutation may occur 

as the objectives of the business model change from production to licensing. 

Introducing this model makes it easier to compare spin-offs to contract research since 

it relates directly to its resource requirements, market opportunities, type of technology 

and also, it allows us to capture the remark made by Callan (2001) why research spin-

offs ‘…are likely to be contract research or consulting boutiques that retain close ties 

to their parent institution’ and supplementary, why a start-up company is formed to 

develop and commercialize the technology rather than sell the license to an established 

company (Bray and Lee, 2000).  
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Figure 6: Refined categories of academic spin-outs activities. Source: Druilhe & Garnsey (2004). 

 

 

Now that we have assessed and found good reference in the literature regarding spin-

offs, we now continue to our methodology followed by our empirical analysis. 

Conclusion 

On basis of our assessment of contract research and spin-off creation we have become 

aware what they mean and, we also have shown that to some extent we can draw soft 

parallels with the use of contract research for utilization of university research to 

increase effective knowledge transfer from universities to industry and society which 

goes back to the sixties and seventies and, that creation of spin-offs is meant to 

increase effective commercialization of research results created or developed at 

universities for industry and society in general as an emerging trend in the nineties 

until now. 

Additionally we have identified interesting factors for our analysis as we have become 

aware that to some extent the managerial support at the university is important in the 

use of both transfer channels. Also, as we have tried to unravel the meaning of both 

concepts, we have sensed a distinction in the input and output characteristic of contract 

research in comparison to spin-off creation regarding the development and 

dissemination of knowledge created.  

Finally, we have become aware from our assessment of contract research that much is 

unclear about this transfer channel and that beside the efforts we made to get more 

insight in this concept it seems that contract research cannot be easily approached. In 

our discussion following our empirical analysis we will come back to this. For now we 

only refer to the fact that also contract research is used by a spin-off firm, having a 

different meaning in this context, as we have also tried to show in referring to contract 

research organizations.  
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Chapter 2: Methodology 
A case study protocol is available to serve as a guide for collecting systematically data 

on the several phases of a process of innovation development and transfer. This 

methodological approach uses empirical data gathered through case studies to extend 

theory. The major method of data collection was based on semi-structured interviews 

with persons from the university and the firm if this was the matter. Especially in the 

cases of the spin-offs, the person of the university was usually also the person from the 

firm. The questions were designed and adapted for the specific cases to be open and 

the interviewees where usually introduced in the matter of knowledge transfer and 

guided in the direction of telling about the origin of the innovative idea and the 

development project. Additional questions were asked for clarification or when 

deemed necessary. Each of the interviews lasted minimal forty-five minutes to two 

hours maximum depending on the time available of the interviewees. All participants 

gave consent to have their conversation recorded. After interviews were completed, all 

recordings were transcribed and processed together with information from the web, 

theses, and books in a case study based on the protocol. Because the framework of the 

protocol is very elaborate enough thematic categories were available that could be 

related to the models out of the literature and the protocol.  

  

The Protocol we have at our disposal mainly is in line with theory and covers the four 

stages of knowledge transfer namely: (1) origination (the birth of an idea), (2) creation 

(the development of the idea in a research project), (3) dissemination (transfer of the 

developed technology), (4) implications (covering outcome and activities that result 

from the transfer process). The protocol also focuses on the characteristics of the 

university and the characteristics of the firm. For good assessment the protocol first 

maps the innovation that is developed and how it is positioned in relation to possible 

prior innovations. Additionally, the Protocol assesses the involvement of other parties 

in the knowledge transfer project both internal at the university such as other 

departments, TTO, and externally, it focuses on other firms, or (non) governmental 

organizations involved. Further, the protocol has a distinct category for spin-offs 

because of its relative relevance.  

 

The cases that were selected are stemming from University of Technology Eindhoven 

in the Netherlands. The university was founded in 1956 as a Technical College and 

currently has around 3000 employees, 240 professors, 7100 students, 190 post-master 

students, 640 PhD students, 25,000 graduate engineers, 1200 graduate technological 

designers and 2300 PhDs. The TU/e has strong relations with other universities and 

especially it has established a partnership with the Delft University of Technology and 

the University of Twente in the form of a Federation of Universities of Technology in 

the Netherlands. These three universities of technology are an important knowledge 

partner for industry and government in the field of advanced technology. Among the 

top 20 European universities the TU/e holds the number three position and has a strong 

focus on the development and commercial application of knowledge. The total amount 

of the second and third flow of funds was 18,2 million euros on an annual basis in 

1997, making up for 11 percent of the total income of the university of approximately 

158,8 million euros. In 2005 the share of the third fund flow was 17,4 percent (43,6 

million) on the total university budget of 250,6 million.  
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The university erected different structures for the facilitation of ISR and its own 

entrepreneurial activities. There is a holding company which was founded in 1997 and 

in which the TU/e accommodates contract activities for third parties from the 

university. There is a technology transfer office (TTO) that facilitates the application 

for patens and licenses, facilitates spin-off creation based on an incubator strategy, and 

provides workshops, courses and lecturers. In general it can be stated that the 

entrepreneurial awareness of the university is well developed and also entrepreneurial 

activities are actively pursued. 
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Chapter 3: Empirical analysis  
To explore when and why spin-offs are more effective than contract research as form 

of knowledge transfer from university to industry we perform a structured empirical 

analysis on basis of in-depth analysis of the six cases based on literature and is in line 

with the work of Colyvas et al. (2002), in which 11 cases were examined to get a 

clearer view of the importance of patents for university inventions got into practice. In 

comparing the 6 cases we make the following classification regarding the cases. We 

will try to identify the similarities, complementarities, differences, and specific 

characteristics of both transfer channels. However, due to our limited case size, 

confinement of the cases to the Technical University of Eindhoven and also, since we 

are only comparing highly skewed cases with each other, it is difficult to compare the 

cases vis-à-vis. We note this since this limits the relevance of the comparison and 

therefore no hard conclusions can be made. We adopt our definitions and 

characteristics of contract research and spin-offs as elaborated on in the literature 

review. 
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Table 4: Comparison table part 1 of the six cases. 
Case Description of the Innovation Technology 

Stage

Scientific 

Field

Innovation radicalness Characteristics of 

university 

department

Characteristics of 

Firm

Incentives for the firm Incentives for the 

university

<- Characteristics of Development 

project & Knowledge Gap ->

Period

Contract 

Case A

The innovation is component consisting of a 

cavity that captures the principle of creating 

femtosecond pulses and which could 

possibly be applied in electron microscopes. 

A prototype meant for testing was 

developed.

Proof of 

principle

Technical 

Physics

Complementary to existing 

technologies as it improves the 

efficiency of the current 

microscopes. The technique  will 

hopefully make 4D imaging 

possible on a robust way and will 

be a radical improvement.

The expertise of 

the sub-

department 

belongs to the best 

of the world 

Large firm, active in 

competitetive 

markets world wide 

where innovation is 

important 

Technological:

• Access to partner's 

technology and knowledge.

Strategic:

• Maintenance and 

improvement of competitive 

advantages

• Improving prestige

Technological:

• Access to partner's 

technology and knowledge.

Educational:

• Student's practical stage in 

the firm

Practical knowledge 

comes from firm and 

fundamental 

knowledge from 

university

Yes. Company 

not capable of 

research

Timespan: 1 

year 

Undetaken 

between 

2006 -2007

Contract 

Case B

The innovation is about a component called 

a folded leaf spring which relates to and 

functions together with the medium 

transportation for a new machine (printer) 

belonging to a new generation of wide 

format printers that is being developed by 

the firm. A design was proposed.

Proof of 

concept

Mechanical 

Engineering

Applied principle is a general 

technological concept(there are 

many technological principles that 

apply for the construction of tools, 

machines, and components.) It is 

a radical improvement since the 

principle of stabilization using 

folded like springs was not 

previously applied in other 

printers.

The expertise of 

the sub-

department is 

unique for the 

Netherlands

Large firm, active in 

competitetive 

markets world wide 

where innovation is 

important 

Technological

• Access to resources, 

knowledge, technologies and 

scientific advance

Educational:

• Recruitment 

Strategic:

• Maintenance and 

improvement of competitive 

advantages

• Improving image

Technological:

• Access to partner's 

technology and knowledge.

Educational:

• Student's practical stage in 

the firm

Mutual input of 

university and firm 

shaped the direction 

and outcome of the 

project

Partially. 

Company 

capable of 

research but 

expertise 

needed 

Timespan: 1 

year 

Undetaken 

between 

2005 -2006

Contract 

Case C

The innovation is a method consisting of an 

algorithm by which cardiovascular 

parameters related to the health of the 

hearth can be monitored using a small bolus 

of contrast agent. The method is 

implemented as software on a platform that 

is running on the signal processing 

equipment of hospitals

Proof of 

concept

Electrical 

Engineering

Substite to existing methods to 

assess parameters of the hearth’s 

functioning. It is a radical 

improvement to existent methods.

Expertise of sub-

department not 

unique nor vital for 

technology 

development

Involved party is a 

local operating 

public non-profit 

organization

Technological

• Access to resources, 

knowledge, technologies and 

scientific advance

• Innovations on products and 

processes.

Technological:

• Access to partner's 

technology and knowledge.

Strategic:

• Doctoral dissertations.

Practical knowledge 

comes from firm and 

fundamental 

knowledge from 

university

Yes. Company 

not capable of 

research

Timespan: 3 

years 

Undetaken 

between 

2001 -2004

Contract 

Case D

The innovation consists of an additional 

Component to be used in the field of 

automotive transmission technology as a 

modular replacement for the current type of 

transmission. 

Proof of 

concept

Mechanical 

Engineering

Complementary to existing 

technologies as existing 

technology is improved by the 

application of an extra module of 

technology.

Expertise of sub-

department not 

unique nor vital for 

technology 

development

Involved firm is part 

of a large firm, 

active in 

competitetive 

markets world wide 

where innovation is 

important 

Technological:

• Access to partner's 

technology and knowledge.

Strategic:

• Maintenance and 

improvement of competitive 

advantages.

Political:

• Adaptation to governmental

initiatives

Technological:

• Access to partner's 

technology and knowledge.

Strategic:

• Doctoral dissertations.

Practical knowledge 

comes from firm and 

fundamental 

knowledge from 

university

Partially. 

Company 

capable of 

research but 

expertise 

needed 

Timespan: 5 

years 

Undetaken 

between 

1996 -2001

Spin-off 

Case E

The innovation refers to a method to 

produce radiopharmaceuticals for medical 

diagnostics. The method developed at the 

university is a process in by which radio 

isotopes are produced with a cyclotron 

using fixed targets/solid-state targets. The 

method makes the production of Iodine-123 

possible which can then be processed to 

radiopharmaceuticals. 

Reduction to 

practice

Technical 

Physics

Substite to existing production 

methods of iodine-123. It makes 

the production of Iodine-123 

possible for low energy 

Cyclotrons(Drum particle 

accelerator lower than 30 MeV)

Interdisciplinary 

department project 

allowing unique 

configuration of 

knowledge vital for 

technology 

development

University-driven 

project.

University driven Project

Strategic:

• Access to resources of 

university by third parties.

Educational:

• Doctoral dissertations.

Political:

• Adaptation to need in 

society

Technological:

• Access to third party 

technology and knowledge.

Different research 

projects at the 

university are 

undertaken in the 

form of mastes theses 

and PhD theses

Partially. 

University 

researchers 

capable of 

research but 

specific 

additional 

technological 

knowledge 

required.

Timespan: 5 

years 

Undetaken 

between 

1974 -1979.

Spin-off 

emerged in 

1976

Spin-off 

Case F

This innovation is a tool which embeds a 

technique called LEIS (Low Energy ion 

Spectroscopy). This technique has become 

a standard analysis method world wide and 

is used to measure the characteristics of the 

outer atom layer. It is used for all 

applications where joining of surfaces and 

time-dependent (aging) effects of materials 

is relevant.

Reduction to 

practice

Nucleair 

medicine/

on the 

interface 

between 

Technical 

Physics and 

Chemical 

Engineering

Substitute to existing 

technologies. It is a radical 

improvement since it excels other 

existing techniques in the field.

Expertise of sub-

department unique 

and vital for 

technology 

development

University-driven 

project.

University driven Project

Technological:

• Access to technology and 

knowledge of university by third 

parties.

Educational:

• Doctoral dissertations.

Strategic:

• Improving 

prestige/reputation

• Citations, publications

• Conferences

Technological:

• Access to third party 

technology and knowledge.

Different research 

projects at the 

university are 

undertaken in the 

form of mastes 

theses, PhD theses, 

post-doc research and 

apparatus being built

Partially. 

University 

researchers 

capable of 

research but 

specific 

additional 

technological 

knowledge 

required.

Timespan: 

16 years 

Undetaken 

between 

1981 -1997.

Spin-off 

emerged in 

1997.
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Table 5: Comparison table part 2 of the six cases. 
Case Transfer channel <- Implications of the transfer 

& Work Relation ->

Funding 

characteristics

Role of Other 

Organizations on 

Development 

Facilities at the 

university 

Managerial 

involvement university

Contract 

Case A

The company 

approached the 

university because they 

expect a need for a 

product in the market in 

the future as their 

customers asked for new 

product.

Publications prior to 

project conception 

especially there is a 

Nobel prize winner 

Master thesis and design of a 

prototype

Future research is not 

continued due to 

unaccountable personal  

reasons between firm and 

university.

No previous 

working 

relation 

between 

parties

None. 

Possible 

commercial 

viability of 

technology in 

future 

products 

recognised by 

firm

Confidentiality of 

master thesis to 

monopolize 

knowledge for the 

firm.

Master student paid 

by firm

No external third 

parties involved.

Common workshop at 

the university involved 

for building prototype.

Common workshop of 

mechanical engineering 

essential for prototype 

development.

Sub-department level of 

administrative 

involvement.

Contract 

Case B

The company 

approached the 

university because they 

expect a need for a 

product in the market in 

the future as they 

anticipate on a future 

need for a product by its 

customers

The idea is mostly 

based on existing 

technological 

knowledge.

Master thesis and design of a 

prototype

Future research between 

university and firm is expected 

in form of PhD or master 

students

No previous 

working 

relation 

between 

parties

Limited to 

ambit of 

application.

Commercial 

viability of 

future product 

recognised by 

firm

Confidentiality of 

master thesis to 

monopolize 

knowledge and to 

secure firm's 

knowledge for 

which a patent was 

filed

Master student paid 

by firm

No external third 

parties involved.

All research took place at 

the firm.

Sub-department level of 

administrative 

involvement.

Contract 

Case C

The idea resulted from 

the dual appointment of 

a professor working at 

the hospital where the 

idea resulted from 

current practice in the 

hospital

The idea is mostly 

based on existing 

technological 

knowledge.

1 Post master thesis and 1 PhD 

theses. 

Research with the hospital is 

continued. Cooperation 

resulted in joint publications, 2 

PhD promotions of hospital 

personnel.

New research projects at the 

university.

Longer term 

working 

relations 

present

Promising 

technology, 

patentable and 

commercial 

viable

Patent filed to 

monopolize 

knowledge for the 

university but  

application failed 

due to distribution of 

PhD thesis in free 

domain

Post master thesis 

paid by university. 

PhD thesis paid by 

hospital

External third parties 

were involved for 

provision of test 

material and scientic 

expertise to university 

researcher.

All testing equipment was 

provided for by the 

hospital were also all the 

testing took place.

Sub-department level of 

administrative 

involvement.

TTO involved in patent 

application.

Contract 

Case D

The company 

approached the 

university because they 

wanted to improve 

existing product 

technology as they 

anticipate on political 

factors regarding fuel 

efficiency

The knowledge is 

based on the 

existing CVT 

technology and 

flywheel concepts. 

As such, the 

concept itself is not 

based upon 

previous literature. 

Three PhD theses and three 

patents. A research based spin-

off is created by university 

researchers to utilize the 

patented knowledge.

Future research between the 

university and the firm was 

continued in form of funded PhD 

and active participation.

A spin-off is created to exploit 

the knowledge created. New 

master program resulted from 

research project. 

Longer term 

working 

relations 

present

Promising 

technology, 

patentable and 

commercial 

viable

Patented to 

monopolize 

knowledge for the 

firm.

Project is funded with 

restricted institutional 

funding, funding from 

business and private 

capital from involved 

parties

A contract research 

organization was 

involved in the 

development project.

Common workshop of 

mechanical engineering 

of the university and the 

firm essetial for 

technology development.

Sub-department level of 

administrative 

involvement. 

Incubator strategy of  

TTO on spin-off creation

Spin-off 

Case E

The university wanted to 

look for more 

applications of a facility 

because of low utilization 

and lack of possible 

research goals and need 

also becuse of 

recognition of need of 

technology in society.

Publications prior to 

project conception. 

A foundation is erected to utilize 

knowledge for third parties and a 

semi manufactured-product is 

sold from university to public 

health institutions and 

universities.

A formal spin-off is created by 

the university to exploit the 

facility and rent the equipment 

and facilitaties to third parties 

like the former foundation.

The former foundation became 

a limited, made more products 

and merged with a bigger 

company and mainly sells 

products.

Relations are 

built and 

extended 

based on 

previous work 

relations of 

involved 

supervisors 

Promising 

technology, 

patentable and 

commercial 

viable

No patent filed  

because not 

deemed necessary. 

PhD thesis 

published in free 

domain.

PhD study was 

financed by university.

External third parties 

were involved for 

provision of test 

material and scientic 

expertise to university 

researcher.

Common workshop of 

mechanical engineering 

essential for development 

of tools, equipment and 

prototypes.

Presence of laboratory 

and drum particle 

accelerator essential for 

technology development

TTO none existent,  

strong support of two 

department heads who 

were actively involved in 

the project and who 

supported and 

contributed to the 

emergence of the spin-

off creation

Spin-off 

Case F

The university got the 

idea from a researcher 

that started working at 

the university and 

formerly worked on the 

subject at a company.

Publications prior to 

project conception. 

Master theses, PhD theses, 

patent, personal exchange, open 

literature, informal, mobility of 

people, spin-off creation

A spin-off is created to sell 

expertise and use of 

equipment to third parties. Also 

apparatus is sold as product to 

third parties.

Relations are 

built and 

extended 

based on 

previous work 

relations of 

Leading 

researcher 

Promising 

technology, 

patentable and 

commercial 

viable

No patents prior to 

spin-off emergence. 

Extensive amount 

of publications on 

technology.

Patented to 

monopolize 

knowledge for its 

exploitation by the 

spin-off.

Project is funded with 

institutional 

funding(1st fund 

flow), and restricted 

institutional funding 

and funding from 

business both 

national and 

international

External third parties 

were involved for 

provision of test 

material and scientic 

expertise to university 

researcher and 

provided ideas and 

directions for new 

applications of the tool 

under development.

Common workshop of 

mechanical engineering 

essential for development 

of apparatus.

Low selective strategy, 

TTO in emergence, 

strong support of board 

of directors university on 

spin-off creation

<- IP ownership agreements & 

Commercial value ->

<- Origin of the idea & Publications ->
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3.1 Analysis of the six cases 

We have structured the analysis on a list of factors as depicted in table 4 and 5 and 

build the comparison around the factors. As can be seen from the table we have four 

Contract cases (A, B, C, D) and two Spin-off cases (E, F).  

General remarks about the cases 

Albeit we have tried to structure the analysis around the factors we have to remark 

that it is sometimes necessary to draw parallels with the different factors to make our 

argumentation clear. Also, we have combined certain factors and a certain points we 

explicitly refer to one of the two combined columns.  

Second we note that we did not discuss all relevant literature in our literature review. 

We have chosen to incorporate some relevant literature at the end of this chapter were 

we discuss the findings of our analysis were it is easier to draw direct parallels with 

the cases since they are then introduced. 

Third, we note the fact that the Technology transfer Office was erected in 1997 and 

that only in the past ten years different managerial actions were undertaken by the 

university to built and create an entrepreneurial environment with additional and 

supportive managerial structures. This notification is important because some of our 

cases cover a period prior to that date. We refer to the column ‘Period’ where we have 

summarized the time-span and dates the projects were undertaken. 

Fourth, since the scientific fields or university departments involved in the projects 

are not evenly distributed over the cases nor unique, we cannot really embark on this 

in our analysis.   

Fifth, we note that we have adopted in our analysis the four technology stages as 

identified by Markman et al (2005) in a study on technology transfer mechanisms 

used by Technology Transfer Offices and taken this up in our comparison table as 

technology stage. We used this classification to make some inferences about 

technology development regarding industry- or university-driven research and 

contract research versus spin-off creation. The stages consist of: 

(1) Early stage or proof of principle: An early-stage technology may be an idea that 

might work should the idea be reduced to practice.  

(2) Proof of concept: An idea or new technology has been developed to the point that 

it shows signs of having the proposed effect.  

(3) Reduction to practice: At this stage, an experiment on the idea has been replicated 

several times and the intended results have been reliably and repeatedly reproduced.  

(4) Prototyping, formulation, compound: The new technology can now be constructed 

as a reliable method of producing a given result and/or if it can be predictably 

manipulated to produce desired results.  

Incentives and characteristics 

Based on the incentives and characteristics for firms and the universities to 

collaborate we looked for evidence of this in the cases and we looked for 

technological supplementarity regarding the access to each others technology and 

knowledge. For clarification we also refer to the column ‘knowledge gap’ where it is 

depicted that there is a small to large or specific knowledge gap at the firm or 

university to develop a certain technology. 

Regarding the characteristics of the firms we find that large innovative firms engage 

in ISR in three of the four contract cases (A, B, D) as the companies are important 

players on the global market in their relevant industrial sectors. Regarding Contract 
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case C, the organization involved is a local public non profit organization (hospital)
6
. 

In the spin-off case E we observe that partners involved on the side were local public 

non profit organization (hospitals). Regarding Spin-off case F it is also interesting that 

the companies that have been identified to be involved on the side in the development 

project were large multinational organizations. Regarding the characteristics of the 

university departments we observe that in cases A, B, C, D the research project were 

in line with the mission, objectives or research program of the dub-department and 

that especially in cases A,B, the expertise of the sub-department is underlined. In the 

spin-off case F the department both consolidates its R&D potential and approaches 

(large) firms to attract both funds and extent applications of the technology.  

Regarding the incentives for firms to engage in co-operations we find evidence in all 

six cases that access to technology and knowledge and/or resources is important for 

firms. We found this in all the contract cases where the firm approached the university 

but we also find this in the university-driven cases where interesting firms are 

approached or attracted during the development project. Regarding the incentives of 

universities to cooperate with industry the picture is slightly different as access to 

partner’s technology and knowledge is regarded important but also educational factors 

whether small (graduation) or big (publications and doctoral degrees) and therefore 

more strategic play a role. 

What is interesting when we compare the contract cases with the spin-off cases is that 

in all cases additional technological and/or scientific knowledge is accessed. In the 

contract cases this is apparent as the firm approached the university to assist in 

development of technology. However, in the university-driven spin-off cases we also 

find evidence that the involved researchers use a wide range of additional resources 

via personal networks, visiting conferences, (in)formal work relations with 

universities or other (public non-profit) research institutes to access relevant scientific 

or technological knowledge to develop a technology. In the contract cases we can also 

make this observation clearly in case C and to a lesser extent in case B. We thus find 

evidence that the university researcher who is asked or wants to solve a problem, 

accesses additional knowledge to come to a solution and, it does not really seem to 

matter if the solving of the knowledge question is related to contract research or spin-

off projects making the relevance of the individual researcher apparent in both.  

Funding 

In the column funding we have taken up the funding of the projects. If we focus solely 

on the financial incentives to undertake projects we cannot conclude in the contract 

cases nor in the spin-off cases, that initial financial objectives where the reason for 

undertaking the projects. However we do find the presence of third party funding in 

all cases. In the contract cases A and B these are negligible. In contract case C and D 

we find that the PhD projects were partly paid by the university, the firm and in case 

D also project funding from a governmental institution. In the spin-off cases the 

picture is more complicated. In both cases initial development was funded with 

money of the university.  

                                                 
6
 Since the market for hospitals is a local market both geographical and because of its specific service 

provision regarding healthcare for the community we argue that the strategic choice of the partner was 

related to the application of the technology in contract case C and related to the possible users and 

buyers in Spin-off case E. 
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Technology development 

Regarding the technology stage we looked to see if there is a difference regarding the 

technology stages in the contract cases and spin-off cases.  

Based on our assessment of the cases we find evidence that even in the most early 

stage of technology development were only proof of principles are tested, the 

development of a prototype for testing is essential. For example in Contract case A, a 

prototype cavity was developed based on scientific knowledge regarding the creation 

of electron bunches and the first step was undertaken to see if the principle can work 

in some applications. In this stage also the first linkages with industry were made. As 

it is the purpose of technological development to demonstrate to potential customers 

and partners what the technology can achieve, building up a prototype requires the 

availability of facilities (such as equipment, instruments, machinery, and so forth). On 

basis of these observations we argue that even some applied research is essential for 

constructive fundamental research and also the footing for technical universities to 

engage in collaborations with industry or to develop technology itself. Regarding the 

spin-off cases in comparison with the contract cases we find evidence that the spin-off 

cases take place at technology level were that is closer to the last stage of technology 

development which could easier result in a product or service that can be created or 

offered to the market. In the Contract cases we see that cooperation with industry can 

take place at its early technology stage of proof of principles.  

The conclusion we draw after analyzing our cases on the technology stages is that in 

all cases except Contract case B and C
7
 certain facilities at the university are vital or 

essential for the development of a technology and for engaging in contacts with firms. 

We also found some evidence that contract research can take place at the earliest stage 

of technology development namely proof of principle where in the spin-off cases the 

technology stage is more at a level of reduction to practice. 

IP ownership agreements 

In the joint column about IP ownerships and commercial value we summarized the 

remarks regarding confidentiality agreements and patents in the contract cases and the 

spin-off cases. We included commercial viability for clarification. In our comparison 

we looked if a form of confidentiality was present and if there were differences in the 

type of confidentiality imposed. Regarding confidentiality agreements we note that 

the university offers firms the possibility to withheld master theses from publication 

in the free domain for a period of 1 year with an extension of another year. PhD theses 

can be delayed, due to patent applications, but cannot be withheld from publication in 

the free domain by a firm. 

In Contract case A there was confidentiality of the master thesis and this was perhaps 

superfluous since the company could not absorb the knowledge because it was beyond 

the scoping of the research of the firm and also since it was a ‘proof of concept’ its 

technological value was regarded low. In Contract case B there was confidentiality of 

the master thesis and this was mainly due to a pending patent application of the firm 

regarding firm’s technology. In Contract case C there was a patent application which 

was withdrawn due to prior publication of the post master thesis wherein the 

technology was discussed. The possible patent was also intended to be sold to another 

third party by the university. That third party was indirectly involved in the project as 

                                                 
7
 In Contract case B no facilities of the university were used since the project took place at the research 

facility of the firm. In Contract case C, all the essential equipment used was provided by the hospital 

since it was standard equipment that resided in the hospital and the developed technology at the 

university was software based were modelling can be done on a computer. 
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one of the supervisors of the PhD student was dual appointed to the university and the 

firm. In Contract case D, where a spin-off was created, it is noted that 4 patents were 

filed of which two were granted. The patents were filed by the firm as the property 

rights belonged to the firm as agreed in the contract since the firm initiated the 

research project. The initial commercial exploitation was intended by the firm which 

was discarded later on because the company strategy had changed. In Spin-off case E 

there were no patents or confidentiality agreements. Regarding this case we note the 

historical background of the case (emerged in 1976) as the first spontaneous spin-off 

of the university and the fact that there were some unique facilities at the universities 

which prevented other parties from commercially exploiting the knowledge. In Spin-

off case F the lead university researcher published extensively on the developed 

technology in its development over a period of 18 years since he knew from his 

former industrial background that the knowledge could not be copied that easily due 

to both it related tacit knowledge, technological know-how and time needed to 

develop the technology. A patent was only filed on the technology when the spin-off 

was created and this was deemed necessary because the developed tool was going to 

be commercialized as a stand-alone sellable product and the protection was meant to 

protect against reverse engineering.  

Based on these cases we conclude that intellectual property agreements, either patents 

or confidentiality agreements, are used to protect commercially viable knowledge 

either for the firm as found in the contract cases or for the spin-offs for as far as found 

in the spin-off cases. This protection seems to relate to opportunity costs. Although 

patens can be an important asset to secure the commercialization of knowledge and 

technology by the spin-off, it is not a necessity, when there are for example sunk 

costs, tacit knowledge and unique facilities involved. 

Work Relation 

In the joint column about work relation and implications of the transfer we 

summarized remarks to get insight in the relevance of work relations regarding 

contract research in comparison to spin-off creation.  

Regarding the four contract cases there have been no previous working relations in 

Contract cases A and B and the projects were undertaken by master students. In 

Contract case A there were plans for continuation of the research by means of e.g. a 

PhD study to continue the work of the master student. In Contract case B cooperation 

was discontinued due to differences in opinion. Regarding Contract cases C and D 

there have been longer working relations and the projects were undertaken by PhD 

students. In Contract case C and D work relations are continued and extended. In 

Spin-off case E there were no previous work relations with industry since the project 

was an interdisciplinary department project initiated by the university combining 

scientific knowledge of the departments in one PhD project. In the Spin-off cases F 

there were already some work relations with industry resulting from the former 

industrial background of the university researcher.  In both spin-off cases we found 

evidence that work relations are built and extended with relevant industrial or 

scientific partners.  

On basis of these results we conclude that work relations are important in both the 

contract and spin-off cases. We conclude that previous work relations are not 

necessary but the potential to built and extend them must be present. 
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Managerial involvement of university 

In the column about managerial involvement we summarized our findings regarding 

the level of administrative support to see if this level of involvement differs in the 

Contract cases and the spin-off cases.  

As we have collected no extended data on the amount of managerial involvement on 

department level regarding the research contracts we cannot assess our assumption in-

depth. Regarding the contract cases A and B we find evidence that contacts between 

the firm and the university were made on an informal basis by means of a phone call 

with the head of the sub-department which smoothly resulted in the joint-supervision 

of master students. Confidentiality was agreed in the graduation contract being part of 

the general clauses.  

In the contract cases C we did not find evidence for a substantial level of managerial 

involvement in undertaking the project since the two PhD projects, undertaken by one 

university researcher, resulted from the dual appointment of a professor at the 

department that was involved in the research project. His linkage with the hospital 

was the direct reason for undertaken the project and contacts with the university 

researcher were made on a personal basis. Regarding confidentiality arrangements no 

special arrangements were made which we derive from the fact that a patent 

application and the related property arrangements were only made after the first PhD 

thesis and only after contacting the Technology transfer office (TTO), since 

commercial viability of the knowledge had become apparent after the first successful 

PhD project. What we see explicitly in this case is the fact that contacts with the TTO 

were laid for property arrangements and patent applications. 

Regarding contract case D we have no direct specific information about the 

managerial involvement of the university regarding the initial contacts and contractual 

agreements. A research question was proposed by the firm and a joint research project 

was initiated comprising of the firm, the university and a contract research 

organization. Property arrangements where assigned to the firm on forehand and three 

PhD students carried out the research. An implication of the research project was the 

emergence of a spin-off by the three PhD-students. This spin-off was however fully 

supported by the technology transfer office. 

Regarding our spin-off cases E and F we derive that managerial support was present 

at managerial level. In case E the spin-off was heavily supported by two department 

heads of two different departments and the support was regarded essential for the 

emergence of the spin-off. We note that regarding this contract case E that we have to 

take account for the historical background of the case since the emergence of the spin-

off was in 1976. In spin-off case F the emergence of the spin-off was supported by a 

member of the board of directors. In both contract cases it was stated by the involved 

university researchers that active managerial support was deemed necessary since the 

creation of a spin-out firm from the university was unusual and also something 

deemed inappropriate especially in case E. 

On basis of this analysis we find some evidence that there is a distinction in the 

managerial involvement regarding the contract cases and the spin-off cases. In the 

spin-off cases managerial support on department level or university level is deemed 

necessary. Although our case size is too small it can well be that contract research is 

an activity that mainly can take place at the (sub)department level in contract with 

spin-off creation but we cannot really derive this from our contract cases. 
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One versus many solutions 

In the cases we have looked if we could find evidence for our assumption that firms 

are looking for one solution versus the university looking for more solutions and also 

if this difference is apparent in the contract cases versus the spin-off cases. 

In Contract case A the concept of electron bunches was also applied and tested on 

other applications than microscopes as other prototype cavities were developed. In 

Contract case B the technological concepts are applied to all kind of solutions which 

was in this Contract case A printer, being also closely related to the applied character 

of mechanical engineering in general. In Contract case C the concept of signal 

processing with tracers has been taken to another research field namely magnetic 

resonance imaging. In Contract case D the project has had strong influences in the 

founding of a new master track in automotive at the university, of which power trains 

is an important section. In Spin-off case E, the production of more useful 

radioisotopes was explored based on the developed method, using solid target 

technology. In Spin-off case F the university researcher was always looking for more 

analytical applications of the developed tool which also contributed to its eventually 

commercial success.  

We conclude on basis of our cases that in all the cases the university is looking for 

more applications based on scientific knowledge or technological principles as we 

argued in our debate on fundamental and applied research. As the firm in all the cases 

is looking for a solution for their specific product or problem, the university scope is 

much broader.  

Effectiveness 

To make an assessment of effectiveness of both transfer channels we embark on our 

discussed model of Bozeman were six criteria were introduced to possibly measure 

effectiveness. On basis of a selection of four these criteria we have tried to measure 

the effectiveness of contract research in comparison to spin-off creation as knowledge 

transfer channels. We left out the ‘opportunity cost’ criterion since an elaborative 

assessment of this criterion was not deemed explanatory regarding contract research 

versus spin-off creation as our cases are far from homogenous. Regarding the ‘human 

capital’ criterion we have tried to assess this more in general on basis of our total 

analysis.  

1. When focusing merely on the fact if the technology was transferred from the 

university to the firm, discarding any questions about how it is used by the firm, 

we conclude that in all cases the technology was transferred as a master- or PhD 

thesis, a prototype, or as a commercial product or service.  

2. Regarding the effectiveness on the firm’s sales or profitability resulting from the 

technology transfer, which we approach as being commercial viable either in a 

product or as a product, we can say the following. In Contract case A and B the 

commercial viability of the end product of which the developed technology was 

supposed to be a part, was recognized by the firm on forehand. In contract case C 

and D there was commercial value as in case C the technology was intended to be 

sold as a patent for which a firm already had shown interest in obtaining. In 

Contract case D a spin-off was erected since the firm which owned the patents 

shifted its market focus and therefore leaving open a niche market for the spin-off. 

In both spin-off cases E and F their emergence was partly fuelled by increased 

demand from third parties. On basis of this analysis we can regard all cases as 

commercial viable although not in all cases we can speak of increased profits 

since the technology in case is still in development as in case A and B. 
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3. Focusing on regional economic development as a result of a technology transfer 

we can clearly conclude from contract case D and both spin-off cases E and F that 

there was economic development. In the spin-off cases this is apparent since new 

firms are created. In contract case D a spin-off firm was created as an outcome of 

the contract case. We conclude that effectiveness on this factor is always apparent 

for spin-offs but not for the contract cases. Especially when there is no new firm 

creation as there was in contract case D this is more difficult to assess since the 

regional economic benefits are then less clear. We refer to case C where the 

method that was developed was expected to be implemented by other hospitals 

over the world.  

4. When we focus on political benefits for the university and/or the firm resulting 

from participation in technology transfer we can say that in spin-off case F this is 

clearly present because the worldwide uniqueness of the developed tool resulted in 

attracting funds and research contracts from foreign government institutes. In the 

other cases this is more difficult to obtain if there is any. In contract cases A and B 

we conclude no. In contract case C and D this could possibly be the case as in 

both cases the technology has potential to be disseminated all over the world.  

Finally, we mention the fact that indirect effects of prestige are present in some of 

the cases such spin-off case E and F and contract-case C, but it is difficult to make 

hard assumptions on the effectiveness of this for the university or the firm.  

We conclude that the effectiveness of contract research and spin-off creation as 

knowledge transfer channels on these criteria is apparent for both channels however 

difficult to compare. 

3.2 Discussion of results empirical analysis 

In this section we shortly introduce our main findings of our empirical analysis and 

refer to relevant literature.   

General findings 

We conclude that a similarity between contract research and university spin-off 

creation is that they share the same common negative effect on the free dissemination 

of knowledge. We found evidence in all the cases that confidentiality was employed 

to secure possible commercial viable knowledge which was has been previously 

assessed by Colombo and D’adda (2006) in studying university-based knowledge 

transfer and new technology based firm growth in Italy.  

 

Additionally we have found clear evidence in two of the cases were patenting is 

associated with the emergence of spin-offs (Clarysse et al, 2004; McAdam, 2002). 

Interesting about this finding is that we found this result in one Contract case and one 

in a spin-off case. In the contract case the idea for spin-off emergence succeeded the 

patenting while in the spin-off case the patenting succeeded the idea for spin-off 

creation.  

 

We have found evidence in the spin-off cases E and F that developing relationships 

with industry and other research users later develop into research contracts and 

commercialisation activity (Cripps et al., 1999).  

 

We found some evidence as identified by Carayol, (page 91-117, 2002) regarding the 

maturation of collaborative research cooperation as contract cases A and B resemble 

the initial stage of cooperation were partners explore the reliability of the partners: the 
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research volume is low, focusing on applying scientific concepts to possible 

applications, overall low risks. Contract cases C and D resemble the second stage 

were the cooperation is more focused on joint innovation research: the research 

volume is high, typical PhD projects, overall low risks.  

 

Another conclusion we draw on basis of the results of the six cases is that there 

appears to be a non-substitution character in all cases of the industrial or the 

university partners that were actively or on the side involved in the research projects 

which is related to the strategic uniqueness of the partner as we have concluded that 

sub-departments seem to consolidate their R&D potential both technological and 

scientific and firms approach universities for the expertise to develop their own ideas 

thus making their attraction strategic and/or technological based for both.  

 

A final general conclusion we draw on basis of our analysis is the fact that the 

university researcher is both central in the knowledge transfer process as identified by 

Bercovitz and Feldman (2006) and also that the university researchers can easily 

access all kinds of relevant knowledge using their own network and the relations and 

network of the universities. If we relate this to the firm’s view as argued by Montoro-

Sanchez et al (2006: p 175): ‘Collaboration with other firms and other kinds of 

organisations is relevant for its development of technological strategies and the 

creation of technological innovation since not all innovation sources are exclusively 

located inside the firm. Given the difficulty for firms to obtain all technological 

resources that they need internally, they are forced to cooperate with other 

organisations that have access to complementary resources, such as competitors, 

suppliers, customers, research centres or universities. ‘ 

Perhaps the public utility character of a university in contrast to the private and 

commercial character of a firm makes the access of knowledge by university 

researchers easier.  

Discussing managerial involvement 

We conclude that there appears to be an evident distinction between the amount of 

administration regarding spin-off creation and contract research. We conclude that 

although contract research can easily be undertaken by the individual researcher, thus 

being a decentralized activity on sub-department level, spin-off creation is usually a 

highly centralized activity where one administration body, the technology transfer 

office, is responsible. It is sometimes overemphasized or overstated that the TTO 

should and can fulfil a central role in the knowledge transfer activities of the 

universities. Many practical implications withheld the TTO from efficiently managing 

these channels and the knowledge need and portfolios of the different departments. It 

is the professor of the department that knows at best what knowledge he needs and 

this is not the TTO. Many studies about TTO endorse this knowledge inefficiency or 

adverse selection problem of TTO’s. Although TTO’s knows how to commercialize 

knowledge, the specific knowledge shortfall of the inventing scientist can never be 

overcome (Markman & Phan, 2005; Siegel et al, 2003). So, although TTO’s are 

usually heavily involved in assessing the idea/opportunity for IP protection and 

exploitation, the management of patents and IP protection, they show limited 

involvement in research commercialisation activities in the categories of consultancies 

and research contracts (Cripps et al., 1999; Yenken & Ralston, 2005). In a paper by 

Bryson (1998), although written on personal account and experience with contract 

research, we have become aware of the fact that contract research seems to requires 

some managerial support on the department level and also that larger research 
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contract effecting research programs of the sub-department need to be discussed and 

agreed on with other research staff to create sufficient support. However if we solely 

focus on managerial effort and support needed to engage in the most simplest 

contracts which is the joint-supervision of master students, we conclude that contract 

research requires very low levels of managerial effort both at the institutional level 

and at the personal level of the university researcher. Regarding this we conclude that 

contract research is indeed more closely related to the traditional scientist as found by 

Verspagen (2004).  

Contiguous we mention that the downside of spin-off creation will always remain the 

need for entrepreneurial skill and the provision of an entrepreneur to run the business. 

For most universities, doing business requires radical changes in the way they have 

traditionally exploited their research results. According to Druilhe and Garnsey (2004) 

the most accessible market opportunity appears to be the provision of research-based 

consultancy or research services to customers since these activities are closest to the 

scientist-entrepreneur’s academic work and are unlikely to be based on patents or to 

demand significant technology development. In contrast, the creation of a physical 

production base requires investment capital and is likely to be remote from the 

scientists’ experience. So, if we talk about leverage than contract research can fulfil a 

more intermediate level of commercial activities to the university researcher. 

Discussing effectiveness 

Although our assessment of effectiveness provided many insights and has made clear 

that both Contract research and spin-off creation can be effective transfer channels we 

wish to add something to the discussion here. Beside the criteria provided for by 

Bozeman we have tried to assess the effectiveness of contract research in comparison 

to spin-off creation in another way since we have observed that the measurability of 

effectiveness of spin-offs, in contrast to the effectiveness of contract research on 

economic performance and growth, still remains unclear and difficult to assess.  

What has become apparent from looking at the different stages of technology 

development and also taking account for the fact that universities largely produce 

scientific knowledge is that the effectiveness of contract research as a transfer channel 

from industry to universities could have more potential. Therefore we have tried to 

additionally assess the effectiveness of contract research in comparison to spin-off 

creation in a quantitative and we have taken up two additional figures with data form 

the university. In figure 7 all the graduates output of the technical university of 

Eindhoven are depicted and in the figure 8 the patent, licenses and spin-off output are 

depicted. Although the shown figures have to be interpreted with precaution we can 

derive some interesting remarks regarding effectiveness of both transfer channels. But 

let us first introduce these graphs and make some remarks. First we note that in the 

first graph all three types of graduates are shown. Especially the graduated post 

master students are interesting since all these research projects are undertaken on 

behalf of industry. On average there are 103 of this kind of industry-driven projects 

undertaken annually. We refer to the information as provided by the university on 

these post master programs: ‘The Stan Ackermans Institute offers ten two-year full-

time programs, leading to a Professional Doctorate in Engineering (PDEng). These 

technological designer programs were initiated at the request of the Dutch high-tech 

industry. High-tech companies need professionals who can design and develop 

complex new products and processes and offer innovative solutions. All ten programs 

work closely together with high-tech industry, offering the trainees the opportunity to 

participate in large-scale, interdisciplinary design projects under industrial 
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circumstances. With this unique cooperation we provide our trainees with a valuable 

network of contacts in industry.’  
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Regarding the PhD- and master students we have to take account for the fact that not 

all PhD- and master thesis projects are undertaken as joint supervision projects 
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between the university and firms as they can as well be fully supervised by the 

university or undertaken as joint-supervision projects between two universities or 

between the university and a public non-profit organization. Since we could not make 

a shift of the projects on basis of these criteria we have to interpret these numbers 

with precaution. 

Regarding the figure 8 we make the following remarks. First we note that the amount 

of patents and licenses that are obtained or issued annually is rather low. The average 

output of spin-offs is about 6 to 7 spin-offs annually. What is eye-catching in this 

figure is the amount of patent applications that have been filed by third parties as a 

result from research collaboration projects between the universities and third parties 

(please note that third parties are not defined as firms solely). We do not have an 

explanation for the peak of third party patent applications between 2002 and 2005. To 

some extent it seems that the decreasing amount of third party applications is 

compensated by an increase in patent applications by the university however this only 

explains a small amount. Another remarkable observation is the distinction that is 

made between spin-offs resulting from university-driven research and start-ups that 

were created by cooperation and support of the university. As a last observation we 

note the close trend of patenting and spin-off emergence in the last three years. 

Although we have not tested this assumption, it could well be that a shift has taken 

place in the last 6 years regarding effective patenting and spin-off creation by the 

university due to increased experience and maturation of the technology transfer 

office to assess the commercial viability of scientific knowledge and technology. To a 

lesser extent the parallel for patenting and start-up creation can also be drawn for third 

party patents and supported start-ups by the university. However, as we have 

concluded earlier, that large firms usually cooperate with universities this could partly 

explain the smaller amount of these start-ups and related patents.  

Returning to our assessment of effectiveness of contract research in comparison to 

spin-off creation we can argue that solely on basis of the figures shown, that contract 

research could indeed be a much more effective channel for utilizing university 

knowledge than is spin-off creation. Of course we have to take this assessment of 

effectiveness with a lot of precautions.  

What also becomes apparent from figure 8 is that it sheds light on the property 

arrangements that are present in the contract cases. As we assessed in Contract case 

D, a spin-off was created resulting from a Contract case where the patents belonged to 

the firm. On basis of figure 8 and our observation of the close trend of patenting and 

spin-off emergence we can argue that if the property rights of the university are 

extended than perhaps also more spin-offs are created. In stating this, the difference in 

university-driven research and industry-driven research comes explicitly apparent as 

ideas that stem from industry and the university is approached for their development, 

it is straightforward that the firm also requires the benefits of the created knowledge 

as it was the firm’s idea. This leads to the argumentation that, if industry-driven 

research co-operations with universities increase, the utilization of university 

knowledge increases but not the commercializing activities of the university itself. 

Although we can account for this decreasing effectiveness of university research in a 

commercial perspective by taking account for possible increased commercialization 

by the firm, we do have an interesting question whether how this substitution effect of 

contract research and spin-off creation is approached if we talk about effectiveness.   

Discussing contract research 

After performing our analysis we have become aware that much is unclear and that 

contract research has more characteristics and some distinctions need to be made 
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regarding this concept. First we note that although we can approach contract research 

as an umbrella concept for contract research, consultancy, and collaborative and 

jointly supervised research projects, this classification also blurs the pure 

understanding concept of contract research and the other transfer channels. It discards 

for example uni- or bi-directional communication and the amount of research 

performed by the other party, making contract research on these characteristics 

different from collaborative research. Regarding consultancy we can speak perhaps 

speak of personal contracts where the human capital of the university researcher is 

central in the contractual agreement.  

Second we mention that we have seen in the model by Druilhe and Garnsey (2004) 

that a firm can also undertake contract research, evidence we have also found in the 

activities of the spin-offs that were created. However, the difference with contract 

research undertaken by a spun-out firm or just a firm and a university is not solely that 

third party activities are undertaken by a public organization since this distinction 

discards the notification that there are also private universities. The nexus of contract 

research is that research is undertaken by an inquirer on basis of the question of a 

proposer. 

On basis of the literature review and the analysis of the cases we have become aware 

that the way we defined and approached contract research should be assessed better. 

The classification we propose is of course open to debate, but we do think that a better 

distinction in different types of contracts is in our opinion justified as it unravels the 

different characteristics of research contracts since we cannot discard the fact that 

research contracts can well be (co)funded by public non-profit institutes, the 

government or industry and also, research contracts can have both research input and 

research output characteristics for the university. As mentioned in the OECD report 

(2000) and the KNAW, contract research could well be institutional (such as co-

funding) and although its relation with the third fund flow is apparent, this 

institutional character of contract research blurs it somehow with the second fund 

flow. Perhaps it is therefore better to introduce concepts as subsidised contracts and 

sponsored contracts.  

Discussing spin-offs  

We would like to make some additional remarks regarding spin-offs since in our six 

cases there are some interesting things we wish to mention.  

 

In Spin-off case E a second spin-off emerged resulting from the creation of the first 

spin-off. However, this second spin-off is a juridical construction to make the sharing 

of facilities of the university by third parties possible. The first spin-off (created in 

1976) was an intensive user of some facilities of the university and especially a drum 

particle accelerator for its production of radioisotopes. When the current facility 

needed to be replaced after many years, both the spin-off firm and the university 

invested in a new facility and also additional linear particle accelerators were 

installed. To exploit both its utilization and exploitation the university erected an 

administrative spin-off (created in 1998) for the maintenance and general 

management of the facility. This spin-off is nowadays exploited by the university and 

different third parties hire bundle time of the accelerators. 

 

We also like to mention the fact that in Spin-off case F we have a very unique 

situation. Some scholars identified consultancy and contract research activities as the 

type of entrepreneurial activity that can lead to the emergence of a technology-based 

spin-off. (Westhead & Storey, 1994; Klofsten & Jones-Evans, 2000). Referring to 
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table 6 we see that contract research and consultancy where actively pursued for 

technology development which resulted in the emergence of a technology spin-off. 

What is specifically notable is the fact that 6 versions of the tool were built after its 

initial creation and additionally 10 years were spent on product improvement and 

miniaturization. There seems to be a close parallel with the other spin-off case as both 

spin-offs seem to have enjoyed a sort of incubation at the university before they where 

spun-out as real firms. It shows in these two cases that spin-off creation is a gradual 

process of maturation. It is also clear from our two spin-off cases that certain 

commercial exploitation actions are not possible without creating or building on a 

physical facility to exploit knowledge or technology. 

 
Spin-off cases Incubation Managerial 

support

Technology stage

Spin-off case E

Production half product started during PhD 

study;

5 years as a foundation selling 

radioisotopes 

Two 

department 

heads

Half fabricate

Spin-off case F

Analysis tool created in 1986;

10 years of product innovation within 

university department building 7 

apparatuss.

Board of 

directors
Product

Spin-off Cases Commerical activities Founded Emergence funded

Spin-off case E In-house manufacturer 1976
Sales to public non-profit 

organizations 

Spin-off case F
Contract research; Manufacturer out-

sourced
1997

Funded by actively pursuing all 

kinds of research contracts with 

firms, governments, public non-profit 

organizations in combination with 

extensive publishing

Table 6: Specific characteristics of the spin-offs. 
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Chapter 4: Conclusion & Recommendations 
Knowledge transfer is always an interactive process of knowledge- desorption and 

absorption, and ask know-how and efforts of both parties to transfer relevant 

knowledge. Exchange between a company and the university generally implies a 

certain knowledge-gap and for this reason knowledge transfer is generally an 

instructive and fertile experience for both parties. In this thesis we have tried to get a 

clearer focus on the important factors and the difference between contract research 

and spin-offs.  

 

The analysis of the 6 cases clearly has shown that much is unclear about the 

technology transfer process and that it also is not that easy to derive a general process 

of technology development. However, although the cases are very skewed and limited 

they provide good insights in the way new tools, methods and products or developed 

from idea to utilization. Especially noteworthy in the cases that have been studied at 

this university is that the entrepreneurial awareness of the researchers is well 

developed. There seems to be a tendency of researchers to attract funds or to 

cooperate with industry to exploit and secure the research the sub-department wants to 

carry out. Especially in Spin-off case F the tendency of the main researcher to push 

the limits of his sub-department regarding the development of his apparatus is 

striking.  

 

Based on the literature review of industry-science relations and the analysis of the 

cases, there is sustained evidence that Universities are in general not the originator of 

innovative ideas, they stem from relations belonging to the firm, but that universities 

are usually the preferred partner to develop an innovative idea because of there 

specific knowledge and expertise. Also, knowledge transfer seems to take place on the 

interface between basically and applied research. The company says: ‘We want a 

solution which works’ versus the university saying: ‘We are looking for the solutions 

that work.’  

 

We have assessed from our empirical analysis, albeit no hard conclusions can be 

drawn, that the first and second mission and objectives of a university interfere at a 

certain level with the third mission. As we have tried to make clear, at a certain point 

the educational benefits for the university become smaller than the commercial 

benefits. Especially related to spin-off creation this can result in a turnover as the 

spin-off is taken out of the protective university environment and is propelled in the 

demands of the commercial market with competitors, suppliers and customers. 

Although there can be exceptions as in Spin-off case E where a spin-off facilitates the 

exploitation of facilities, a spin-off that sells products or services can no longer afford 

itself to be driven by curiosity, as is knowledge creation by universities, but is 

confronted with the harsh reality of surviving in the commercial market.  

 

We conclude that spin-offs tend to be a more effective channel for university-driven 

research and contract research for industry-driven innovations and, additionally we 

conclude that contract research is both a channel for universities to attract additional 

funding for general or specific research programs of the university or researchers, and 

also a channel for industry for setting out specific research questions. Spin-off 

creation can be a channel for knowledge developed at the university whether it is 

industry-driven or university-driven or both. This is especially true when industry 

does not recognise its commercial opportunity, does not have the expertise to 
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commercialize the technology, does not wish to bear the costs for its development or, 

finds it more convenient to purchase the technology. As in Contract case D, the 

patents resulting from a joint research project could well have been licensed or sold to 

third parties instead of creating a spin-off by the university researchers.  

 

We have shown that contract research is much wider concept than is spin-creation. As 

is already found in the definition in the spin-off where the nexus of the definition is 

new firm creation building on codified and/or tacit knowledge of the parent 

organization, the nexus of contract research is that research is undertaken by an 

inquirer on basis of the question of a proposer. In the cases we find contract research 

taking place at different stages of technology development, being used actively by 

university researchers to attract funding for research programs, contract research is a 

concept that is as well an input and output mechanism for universities and can both be 

actively or passively pursued by the university.  

 

Also we cannot conclude based on the cases that contract research is a mechanism for 

industry-driven research and spin-off creation a mechanism for university-driven 

research: it depends on a wide range of opportunities. However we can say that spin-

creation is more related on market-push or market-pull factors as the creation of a 

firm without an identified market demand has no chance of survival. Spin-off creation 

is also an activity that one has to be undertaken all the way as creating a solid firm 

asks a lot of effort, dedication, and entrepreneurial skill and one usually cannot step 

out of it half the way. On the contrary, contract research can be engaged on a low 

level as is the supervision of master students in Contract case A and B, a high level as 

in Contract case D, engaged multiple times with the same or different partners by a 

university researcher and there is more freedom to control for the own research 

agenda. Thus the effort and freedom of a university researcher to engage in contract 

research activities can be controlled and in the end its undertakings can also be 

refrained. In that respect contract research is an activity that involves only small risks 

and is closer to the university researcher’s experience.  

 

We thus conclude that contract research and spin-off creation can both be effective 

transfer mechanisms for knowledge created at the university to industry or society. 

However, we refrain from drawing conclusions at this point on how effective, since 

this is strongly related to the viewpoint, assessment, commercial versus utility, scale, 

actors involved. However, it is clear that research collaborations between universities 

and firms can be mutual beneficial. 

 

An interesting observation in this study on university-industry knowledge transfer and 

the comparison of contract research and spin-off creation is the works of opportunity 

costs which is a factor to measure effectiveness of knowledge transfer as proposed by 

Bozeman (2000). We derived a hypothesis which is based on the leverage that is 

caused by property rights which result from knowledge transfer activities of 

universities with industry and university created knowledge. First of all, we have 

observed that patenting is often associated with spin-off creation and also, patents are 

an important asset for firms for securing commercial viable knowledge. Second, as 

concluded, the origin of ideas in university-industry knowledge transfer is often 

stemming from the firm. Third, we concluded that the most important knowledge 

transfer channels by which universities and industry transfer knowledge are, contract 

research and collaborative research. Therefore we can derive that property rights will 

usually go to the firm in contract research activities of universities with firms since 
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they are the originator of an idea. Stating this we can contiguous argue that, albeit 

more research from universities is utilized it cannot commercialize the knowledge 

itself since the patents are owned by the firm, which commercializes the knowledge, 

and therefore the university cannot issue licenses or create a spin-off, based on created 

technology. In other words this implies that; if industry-driven contract research 

increases, university-driven spin-off creation decreases. This is an interesting 

proposition to undertake future qualitative research on. Regarding policy this 

observation implies that the policymaker should be aware that increasing co-

operations of universities with firms can increase utilization of university research but 

also, this can perhaps affect the own commercialization activities of universities. As 

much stress is put in policy on spin-off creation by universities being an important 

channel for research commercialization next to licensing, the works of leverage 

between contract research and spin-off creation can lead to contra productive results 

when also contract research activities with firms increase. 

 

Finally, an answer that we found focusing on contract research and spin-off creation is 

the following: the question should not be if the university can bridge the gap between 

fundamental and applied research because it can. The question should be if the 

university wants and can bridge the gap between being a university or a firm as the 

main contribution of universities would remain ‘…as well-educated graduates with 

critical minds and updated education’ (Lundvall, 2002). 

Recommendations 

Because the sample was small we could not really assess an assumption we found in a 

research report (Nordfors et al, 2003), but perhaps it is interesting to study whether 

contract research can be related more to traditional business activities such as product- 

and process innovations and spin-off creation more to disruptive innovations. As 

mentioned, spin-off creation builds on (created) market demand. In this respect we 

also have in mind that disruptive technologies tend to stem from universities. 

 

Also contract research and spin-off creation seem to differ in there application in 

fields of technology and scientific discipline. It appears to be that spin-offs are 

relatively important in sectors such as biotechnology, pharmaceuticals, and technical 

physics. However, in this study we are confined to a technical University but it will 

certainly be interesting to compare contract research to spin-offs as opposed to 

different scientific sectors and especially to study this relevance in social sciences and 

humanities. Studies like from (Harman & Ollif, 2004; Landry et al, 2007) seem to 

underline that the importance of spin-offs is relative and that other channels such as 

contract research are more important to disseminate and especially commercialize 

university knowledge.  

 

We have become aware of the fact that contract research seems to require some 

managerial support on the department level and also that larger research contract 

effecting research programs of the sub-department need to be discussed and agreed on 

with other research staff to create sufficient support. In this study we could not assess 

this assumption but it could be interesting to focus more on managerial involvement 

on department level regarding research contracts.  
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Finally we recommend carrying out a qualitative assessment of the hypothesis that 

increased contract research might lower spin-off creation since this could be important 

regarding knowledge transfer policy between universities and industry. 
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