
 

 

 University of Groningen

The knowledge network
Cabo, P.G.

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
1997

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Cabo, P. G. (1997). The knowledge network: European subsidized research and development cooperation.
[Thesis fully internal (DIV), University of Groningen]. s.n.

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 23-05-2023

https://research.rug.nl/en/publications/f43c46aa-12ce-4b54-a487-04a862f6d406


CHAPTER 8

INDUSTRIAL PARTICIPATION IN

THE BIOTECHNOLOGY PROGRAMME OF

THE EUROPEAN COMMUNITY: BIOTECH

INTRODUCTION

The BIOTECH programme

This chapter analyses the academic/industrial research collaboration in the

biotechnology programme of the European Commission (BIOTECH 1, 1992-

1994). This programme is part of the third Framework programme for Community

activities in the field of research and technological development (1990 to 1994)

under subactivity II.4: "Life sciences and technologies". This new programme in

the field of biotechnology expands the goals of the BRIDGE programme (1990--

1994), which is part of the second Framework programme (1987-1990) (Cantley

and Dreux de Nettancourt 1992).

The goal of the BIOTECH programme is "to reinforce basic biological knowledge

as the common and integrated foundation needed for applications in agriculture,

industry, health, nutrition, and the environment" (CORDIS, RTD Programmes).

There are four research areas: molecular approaches, cellular and organism

approaches, ecology and population biology, and horizontal activities common to

all areas (socio-economic studies and information infrastructure). The first three

areas are described as follows:

- Molecular approaches:

. Protein structure and function:

To understand and control biological functions carried out by
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proteins (enzymes, hormones, antibodies, receptors, body structures,

etc.), and to produce tailor-made proteins adapted to the specific

requirements of man (for example, new drugs, industrial enzymes);

. Structure of genes:

To arrive at a greater understanding of biological and genetic

mechanisms through the study of the genetic message in representative

species (gene mapping and gene sequencing);

. Expression of genes:

To study in models of practical importance the processes through

which information stored as DNA in the genes is expressed in the form

of active proteins;

- Cellular and organism approaches:

. Cellular regeneration, reproduction and development of living

organisms:

To provide basic knowledge required by biotechnology through

comparative studies of reproductive events (meiotic pairing, gamete

packaging, gamete recognition and fertilization), cell-cell

interaction and cell replication in animals and plants;

. Metabolism of animals, plants and microbes; essential physiological

tracts:

To provide industrial and agricultural operators with the basic

knowledge required for a more rational exploitation of resources in

production, processing and animal husbandry;

. Communication systems with living matter:

To provide industrial biotechnologists, agricultural and medical

operators with a new approach to dealing with the complexity of

living systems (focusing on the immune and nervous systems);

- Ecology and population biology:

. Ecological implications of biotechnology:

To study the environmental implications of biotechnology and, in
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particular, of the release by man of living organisms in the

environment in connection with the industrial, agricultural and

environmental policies of the Community;

. Conservation of genetic resources:

To ascertain the real dimension of the problem of loss of genetic

diversity (genetic erosion in plants, animals and micro-organisms).

The Commission is responsible for the implementation of the programme, assisted

by a committee composed of representatives of the Member States and chaired by

the representative of the Commission. The programme comprises research and

technological development (RTD) projects, concerted actions and accompanying

measures.

The RTD projects are the subject of shared-cost contracts, with Community

financial participation not normally exceeding 50%. Universities and other research

centres have the option of

requesting, for each project, either 50% funding of total expenditure or 100%

funding of the additional marginal costs. Projects must, as a general rule, provide

for the participation of at least two partners, each independent of the other,

established in different Member States. Concerted actions consist of action by the

Community to coordinate the individual research activities carried out in the

Member States. They may benefit from funding of up to 100% of coordinating

expenditure.

The European Commission distinguishes four different ‘modalities of cooperation’:

- Concerted action, creating Community networks of competencies and skills

where national funding is widely available or where coordination of existing work

and projects is a prerequisite to the launching, in a future Community programme

of new specific Basic or Generic research projects. 16 projects.

- Basic research projects, integrating research efforts in adapted structures
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(European Laboratories Without Walls), for tasks where the main bottlenecks

result from gaps in basic knowledge. 63 projects.

- Generic research projects, deliberately combining the contributions of different

disciplines and techniques through efforts intended to remove important

bottlenecks resulting from structural and scale constraints. They lead to the con-

stitution of a cluster of laboratories addressing in an integrated manner, throughout

the Community, highly specific research issues where an impact is to be expected.

6 projects (13 contracts).

- Projects of technological priority, aiming to achieve a higher degree of

coherence and ultimate impact in certain areas of the programme. The areas are

defined as those where a significant change in the state of art now requires

exceptional cross-linking efforts involving a wide range of potential contributors.

4 projects (7 contracts).

After a call for proposals in 1992, 99 projects, out of 529 proposals, have been

launched in 1993. These 99 projects encompass 856 participants (researchers from

universities, research institutes and firms) from the 12 member states of the

European Union and EFTA countries. The total contribution of the EU is 111

million ECU.

The evaluation of knowledge transfer

The objective of the present study is to evaluate the knowledge transfer from

universities and other research centres to small firms (SME’s) and large firms in

BIOTECH projects. I started the study from the point of view of the firm.

From the perspective of the firm, cooperation with research institutions may

strengthen its technological capabilities which, in turn, can improve its innovation

potential. Although there are various reasons why industrial firms seek the col-
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laboration of research institutes (see chapter 4), the essence of this process is

knowledge transfer, especially in a subsidized pre-competitive setting such as an

EC programme: "What actually gets transferred is often the knowledge that

enables the company to develop a product, and not necessarily the end product"

(Bloedon and Strokes 1994). "Companies tend to interact with federal labs for

reasons that have far more to do with long term, less-tangible pay offs than with

expectations of short term business opportunities or technological commer-

cialization" (Roessner 1993). What is needed for an assessment of the socio-

economic impact of joint research projects is a two-stage model in which A)

intermediate outcome indicators are considered, and B) an assessment is made of

how the intermediate outcomes are aimed at products or processes on the market.

This is an important issue because in biotechnology, these new technologies have

a wide area of crucial applications: pharmaceuticals, agriculture, chemicals, food

and energy. This project aims to apply the two-stage model of knowledge transfer

to BIOTECH projects.

Mowery and Rosenberg (1989) have noted that R&D collaboration (between firms,

between firms and universities, domestic and international) is what differentiates

the present R&D system from the one that prevailed during the first seventy-five

years of this century. Etzkowitz (1994) considers the fact that academic relations

with industry became an explicit mission ‘an academic revolution as potentially

late nineteenth century’(p.140). It is hard to find a single model for this

phenomenon because there is a vast array of forms of research collaboration and

there are differences across industries (Faulkner and Senker 1995). The diversity

is confirmed by a recent special issue of the International Journal of Technology

Management (1993) and a recent overview of academic-industrial relations by Bell

(1994). In a review of the literature, Geisler and Rubenstein (1989) treat the

following questions: Why do universities and industry cooperate? What are the

more effective mechanisms for such cooperation? What are the main barriers to

such cooperation? The authors identify six major issues related to these questions:

1) Inherent differences in mission and objectives;

2) differences in organizational structure and policies;
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3) differences in orientation and interests of individual researchers;

4) effectiveness of university-industry arrangements and mechanisms for

collaboration;

5) benefits versus costs;

6) how to evaluate university-industry interaction.

Geisler and Rubenstein distinguish two types of evaluation:

A) overall evaluation of benefits and success: determined by the judgement of key

participants as to success or failure, or determined by the comparison of a priori

needs and expectations and a posteriori actual or perceived satisfaction;

B) the use of indicators of 1) the process of interaction, 2) short-term outcomes,

3) long-term outcomes, 4) type and pattern of interaction. The authors argue in

favour of the second (quantitative) type of evaluation because the problems with

the first type of evaluation are that

1) participants from industry and universities may vary on the definition of the

success of the interaction and the outcome of the interaction;

2) it is difficult to evaluate the overall success because the end of an interaction

is difficult to determine. Moreover, participants usually oppose the evaluation of

individual stages of the process. The indicators for the present study are presented

in the next section.

The field of biotechnology

This project does not attempt to study academic/industrial collaboration in general

but is limited to the field of biotechnology. Therefore the specific characteristics

of this fields are taken into account:

1) Biotechnology is a complex field because, on the one hand, it relates to more

than one scientific field, and on the other hand, it relates to more than one area of

application. This means that biotechnology research is always multidisciplinary.

2) New Biotechnology Firms (NBF) have been established by scientists associated

with universities. This means that there is more experience with R&D than with
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production and that the goals of the firms are to perform applied or basic research

rather than to produce a specific device.

3) Product development in biotechnology is more difficult than in other areas

because the development phase is long, many products are not components but

aimed at end-users, and there are stringent regulatory procedures (especially in the

field of pharmaceutical applications).

4) Established corporations depend on academic scientists and smaller firms

because they do not yet possess the relevant expertise. In addition, the markets for

biotechnology’s product are small and hence not suitable for mass production.

(Freeman & Barley 1990, Orsenigo 1989, Kenney 1986, Houwink 1989).

Barley et al. (1992) use ten types of organizations to describe the biotechnology

community. I will concentrate on five of them:

Dedicated biotechnology firmsestablished primarily to pursue bio-

technological research and development in areas of commercial promise;

Universities that carry on basic or applied research in biotechnology

through either their academic departments or through centres dedicated to

biotechnical research;

Private or publicResearch institutesthat conduct research in one or more

areas of biotechnology.

Diversified corporationsin the chemical, pharmaceutical, energy, and

agricultural industries that either conduct R&D on biotechnology or that

fund research by dedicated biotechnology firms, universities, or research

institutes.

Suppliers of goodsthat provide equipment, chemicals, and biologicals

necessary for RDNA and cell fusion research or bioprocess engineering.
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This study addresses the knowledge transfer between the three types of firms and

the two types of research organizations. The knowledge transfer will be analyzed

separately as well as in combinations: it is common that a firm interacts with

several types of organizations at the same time (Arora and Gambardella 1990).

Objectives

The main objective of the study is to evaluate the knowledge transfer from

universities and other research centres to small firms (SME’s) and large firms in

BIOTECH projects. The first objective, corresponding to the first stage in the

analytical model, is to measureintermediateoutcomes by the following indicators:

1) Quantity and quality of research findings published by company scientists.

2) Difficulty of translation of technical problems.

3) Number of patents filed.

4) Research dead ends avoided.

5) Estimates of cost savings.

ad 1) The relevant categories are: progress report, technical report, article in

professional journal, article in scientific journal. The number of publications in

each category is counted.

ad 2) Industrial participants are asked to indicate the perceived difficulty of

translating the contribution of research centres into problem solutions in the firm.

ad 4) Participants are asked to indicate whether, and to what extent, the project

provided early negative results about research strategies. This means that the

contribution of partners can be the early assessment of the feasibility of projects.

ad 4) Participants are asked to estimate the R&D budget that would have been

required if they had not participated in the project.

The second objective is to measure how the intermediate outcomes relate to

marketable products. This corresponds to the second stage of the model. For each
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of the previous indicators it will be asked whether it is linked to a potential

product. If this is the case the distance to the market is determined in terms of the

estimated time in subsequent stages:

1) Basic research.

2) Applied research (prototype).

3) Development (marketable product).

4) Production.

In this project three methods are used:

1) Analysis of the CORDIS database in order to list and categorize the participants

and the subjects in the BIOTECH projects.

2) A questionnaire send to the participants from industry in order to measure the

intermediate and final indicators.

3) Interviews with leading academic and industrial biotechnology experts in order

to validate the results.

Outline

This chapter is structured as follows: in the second section I elaborate the

theoretical approach and I formulate a number of hypotheses for aca-

demic/industrial research collaboration in the BIOTECH program. In the third

section I discuss the data collection and methods. In the forth section I analyze the

data and test the hypotheses. The results are discussed in the fifth secetion and

policy recommendations are given in the final section.
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KNOWLEDGE NETWORKS IN BIOTECHNOLOGY

This section builds in the general discussion in Chapter 1. Here, I want to discuss

the particularities of the biotechnology field that were introduced above.

University/industry relations in biotechnology

Biotechnology is a mixed field: there are university scientists that pursue purely

academic goals and there are industrial researchers that work exclusively on firm

specific problems. If only these two types existed in biotechnology there would

be almost no knowledge transfer between universities and firms. However, a large

part of the biotechnology community consists of researchers (in various types of

organizations) that form a scientific-technological community in which scientific

problems and commercial applications are combined. This is where knowledge

transfer occurs between universities and firms. So, the biotechnology community

consists of a spectrum of pure academic to mixed to pure employer oriented

researchers. According to Faulkner and Senker’s (1995):

There is a strongly interactive relationship between science and technology,
instrumentalities being an important area of overlap. The relationship is so intimate
in some new fields, such as biotechnology, that the boundaries between science
and technology ... appears to be blurred if not obliterated. (p.41)

The alternative model for innovation that I introduced in Chapter 1 is therefore

particulary appropriate. The knowledge system was developed in terms of

networks. Network analysis is used because of the multiple links between firms,

universities and research institutes in biotechnology. According to Barley et al.

(1992):

The particular constrains and opportunities surrounding commercial biotechnology
appear to have compelled organizations to form an elaborate web of formal
alliances (p.317).
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These characteristics of biotechnology have already been described in the

introduction. Barley and co-authors describes how these characteristics affect

alliances. Establisheddiversified corporations(DC) use links with dedicated

biotechnology firms (DBF) as a source of technical knowledge. Because molecular

biology and genetic engineering move so fast the DC’s cannot keep up with the

latest developments by consulting the scientific literature and by own research.

They need direct access to the research of others. DBF’s are one source of

information. For the same reason DBF’s and DC’s maintain links withuniversities

and research institutes. DBF’s have their own reasons to link with DC’s:

in commercial biotechnology it has become commonplace for smaller firms to
broker scientific and technical expertise in exchange for access to the larger firms’
financial resources, manufacturing capabilities,andmarketing expertise(Barley
et al 1992, p.318).

Biotechnology is thus a heterogeneous field formed by a network of different types

of firms and various public sector research institutions. Barley and co-authors

studied this field from a perspective that has become known as ‘population

ecology’. There are several other authors that analyze research collaboration in

biotechnology. Powell and Brantley (1992) and Powell, Koput, and Smith-Doerr

(1996) take a networks-of-learning view. Pisano (1991) explores the transaction

costs between established enterprises and new biotechnology firms. In his view,

vertical integration, collaboration, and market transactions will co-exist. Hakansson

et al. (1993) find that firms broaden their production bases by having alliances

with firms of different size and they strengthen their knowledge bases by having

alliances in the same subject area. Arora and Gambardella (1990) found that large

US, European, and Japananese chemical and pharmaceutical producers combine

different kind of linkages with universities and small/medium sized research

intensive firms. Krimsky et al. (1991) found that biologists from American

universities are heavily involved in newly formed biotechnology companies.

Zucker et al. (1995) study co-authorship networks in biotechnology. They find that

collaboration typically takes place within an organization (firm, research institute

or university). When collaborations do occur across organizational boundaries, they
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tend to involve higher valued output.

The projects of the BIOTECH programme are an opportunity for establishing

contacts between the various organizations in the biotechnology community in

Europe. In the next section I will discuss the specific characteristics of EC

research programmes.

Type of networks

In the introduction I described the objectives and mechanisms of the BIOTECH

programme. Within the framework of public support for collaborative, pre-

competitive R&D various types of projects and network structures can emerge. In

an analysis of the UK Alvey information technology programme, augmented by

research on the Swedish IT4 programme, Quintas and Guy (1995) found the

following modes of collaboration:

1) Close collaboration, with commonly-held objectives, interdependent work

packages, and working towards an integration of the whole project.

2) Shared parallel work, such as an evaluation of a number of possible options,

e.g. techniques or materials, the division of work between the collaborators leading

to shared results and a reduced risk of wasted effort.

3) Loose collaboration, with work divided into discrete packages or areas of most

interest to each partner. Some technology and knowledge transfer is possible, but

there is no final ‘bolting together’ of the whole.

4) No real collaboration, participants working independently with minimal contact.

Such projects are often the result of ‘forced marriages’ and/or are affected by

clashes over objectives, personalities and different cultures. In some cases, transfer

of results may occur ‘in spite of’ the collaboration.
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In Enzing and van Dalen’s (1995) study of BIOTECH three types of network

structures are identified:

1) The diamond network: all participants interact on an equal basis.

2) The broken diamond network: there are sub-groups, interaction is not equally

distributed.

3) Star network: participants only interact with the coordinator

We suggest to build an empirical typology based on the size and internal

organisation. This is what will determine the knowledge transfer between

participants in a project. Size is measured in number of participants and the

internal organization is described by task differentiation and task interdependence.

In some projects all participants perform the same task (example: DNA sequenc-

ing). In other projects participants have different tasks. Task interdependence is

about the relationship between the various tasks in a project. In some projects

partners need the results of other partners to perform their own task.

The first seven hypotheses are based both on 1) the initial linear model that I will

try to reject in favour of the interactive network model (see chapter 1) and on 2)

the specific characteristics of the biotechnology field.

Hypothesis 1: Firms participate in projects that are focused on

market applications.

Hypothesis 2: DC’s are more likely to be involved in projects

than DBF’s.

Hypothesis 3: The intermediate outcomes of DBF’s are closer to

the market than the intermediate outcomes of

DC’s.
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Dedicated > Diversified
Biotechnology Corporations
Firms

^
^

Universities

Hypothesis 4: There is knowledge transfer from DBF’s to DC’s.

Hypothesis 5: There is knowledge transfer from universities to

DBF’s and DC’s.

Hypothesis 6: DBF’s obtain more intermediate outcomes from

universities than DC’s.

The next two hypotheses are based on the specifics of EC networks. In the case

of task interdependence there must be knowledge transfer for the project to

function properly. One unit can only do its part of the work when it receives

inputs from other units. In the case of task differentiation, knowledge transfer is

of a different nature. Researchers are working on the same issues and using the

same approaches and therefore they can learn from each other. There is additional

knowledge transfer in a more indirect manner: one contributes to a common pool

of knowledge that can be accessed by others. Therefore I posit:

Hypothesis 7: Knowledge transfer is most likely to occur in projects with task

interdependence.

Hypothesis 8: Knowledge transfer is most likely to occur in projects with no task

differentiation.
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DATA AND METHODS

The analysis is limited to the 99 projects that are described in the Progress Report

1994. Data was obtained from this progress report and the catalog of contracts,

and, on-line, from the CORDIS databases at the European Commission Host

Organization in Luxembourg18. Collaborators form the University of Grenoble

and I held semi-structured interviews with 38 people, most of them industrial

participants. Additional data was obtained from company reports. The firms are

located in Belgium, Germany, Denmark, Spain, France, the United Kingdom, the

Netherlands, Ireland, Italy, and Sweden.

There are 47 participants from 35 industrial firms in 27 projects. This means that

some firms are associated with more than one project and that most projects have

more than one firm. Carlsberg, Novo-Nordisk, and S&G Seeds are found in three

projects. Danisco, Genencor, Irish Sugar, Keygene, Roussel Uclaf, and Zeneca are

found in two projects.

The number of firms per project is described in the following table:

NUMBER OF FIRMS NUMBER OF PROJECTS

0
1
2
3
4
5
6

72
14
8
1
3
0
1

18 At the beginning of this study I cooperated with the Dutch TNO Centre for
Technology and Policy Studies (C. Enzing and W. van Dalen) that worked on a similar
project.
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The identification of firms

This was problematic in a few cases because of the classification of some

organizations. Some organizations that seemed to be a company appeared to be

research institutes. This applies to Gica genetique (CNRS) in France, Cab

International Mycological Institute, BIBRA International, Horticulture Research

International, Glynn Research Foundation in the UK, Institut für Genbiologische

Forschung, Proggentec, Deutsche Sammlung von Mikroorganismen und

Zellkulturen, Gesellschaft für Analysetechnik und Consulting in Germany.

These institutes play an important role in the biotechnology community. They have

many contacts with industry and universities and they are involved in many EU

projects. However, they will not be included in my analysis because my focus is

on knowledge transfer from the perspective of the firm19.

The contacting of firms

Not all participants could be reached: some firms did not respond, some refused

to cooperate. This applies to Agronomica, Diagen, Servier, Danisco, Eniricherche,

Analyticon, and I.K.T. - Nekazal Ikerketa Eta Teknologia. One firm, Heligenetics,

went bankrupt during the period of the duration of the project.

Some participants changed function or employer. In project 30295 there are three

industrial participants (Zeneca, Nickerson, and Beckman Instruments). The three

researchers that were involved left their firm. Nickerson discontinued the research,

Zeneca maintained a post-doc but will not continue the research in the future, and

Beckman does not really do research.

19 We suggest that the Commission considers further research on the role of
these non-academic research institutes in the biotechnology network.
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The researcher from Rhone-Poulenc Rorer that participated in project 20316

resigned. According to one manager:

The project was out of our research theme. We do not receive money from the EC.
We do not do anything. We do not participate.

There are also cases in which the original researcher left and someone else took

over. This applies to Abon, Unilever, Danisco, and Irish Sugar.

It is also possible that the researcher stayed but the firm did not really became

involved in the project. MOGEN did not sign the final contract for project 30075

and did not participate.

Finally, there were two researchers (projects 30254 and 30274) that worked in a

part of a firm (Gist-Brocades) that was sold to a US-Finnish joint venture,

Genencor. The two BIOTECH projects were continued however.

After excluding these cases there were 2 other cases for which there was not

sufficient information. We retain 37 cases of firms that are involved in 25

BIOTECH projects.

ANALYSIS

The biotechnology community is not only a network of various actors, I saw that

the actors themselves change. This change occurs through various mechanisms.

Organizations grow; people move across organizations: between firms and between

the public sector and industry. Some firms, or parts of firms, change ownership.

As one manager of Zeneca in the area of plant biotechnology said:

I looked in the organizational chart of 1991. Maybe 20% of the people are in the
same position. It is a very dynamic time for the companies in this area and there
is a hugh change in research areas, programmes, size. That is the nature of the
industry we are in. That is one of the issues for the EC. It is not clear what is the
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total size of the industry that will benefit from plant biotechnology.

A lot of knowledge transfer occurs by personnel flow. We send out in the aca-
demic world and we get back in. That side of the technology interaction is a very
positive thing.

Type of firms

Following Barleyet al. (1992), the firms where classified as follows:

DEDICATED
BIOTECHNOLOGY FIRMS

DIVERSIFIED CORPORATIONS

Abon
Agronomica
Analyticon
Cambridge Antibody Technology
Cayla
Diagen
Genencor International
Heligenetics
IKT
Immunotech
Ingenasa
Innogenetics
Keygene
LTRC
Mogen
Nickerson Biocem
Plant Genetic Systems

Astra
British Sugar
Carlsberg
Danisco
Eniricherche
Irish Sugar
Novo-Nordisk
Pierre Fabre
Raffinerie Tirlemontoise
Rhone-Poulenc Rorer
Roussel Uclaf
S&G Seeds
Schering
Servier
Smithcline Beecham Biologicals
Unilever
Zeneca

SUPPLIERS OF GOODS: Beckman Instruments (UK)

DBF’s represent 41% of the cases of industry participation, DC’s 57% (hypothesis

2).

Type of firms and type of research

In this section I will discuss the type of research that characterizes each type of
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firm.

The dedicated biotechnology firms (DBF) are small: their turnover is less than 10

MECU and they have less than 100 employees. Almost all employees are involved

in research and they often act as a technology supplier to other firms. These

organizations are a typical example of a field in which basic science and

technological applications are strongly linked. This leads to a specific type of

research: on the one hand there are knowledge inputs from developments in

biology and chemistry but on the other hand there is also a need for short term

commercial applications. Because of its small size and high level of specialisation,

a DBF will not be able to finance long term basic research. I suggest to refer to

this type of research asfocused research.

The main characteristic of the research of diversified corporations (DC) is that not

all research is in the area of biotechnology. Furthermore, all firms are active in

more than one group of products, or they are part of a diversified holding. The

DC’s have more turnover and more employees than the DBF’s. The DC’s buy the

technology of the DBF’s and sell to consumers. The range of research activities

is large: they can perform research that is similar to a DBF but they are also able

to fund more long term research. In addition, the DC’s work on several area’s at

the same time. So, the DC’s have aresearch portfoliothat is diversified, both with

respect to type of research and areas of application.

Suppliers of goods (SG), especially equipment, play an important role in the

biotechnology community. In the sample, I found only one such firm but this is

probably due to the fact that instrumentation was not a specific topic in BIOTECH

1. The SG sells to both industrial and non-industrial labs. It maintains a close

relationship with these labs in order to market its products but also to obtain ideas

for new products.
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How firms become involved in BIOTECH projects

A firm can take the initiative for a project, contact other firms or research

organizations and become the coordinator of the project. This happened only in

three cases (projects 20089, 20367, and 20063). In one case (30001) the project

coordinator worked at a university at the time of the start of the project but

continued the project when he moved to industry.

In all other cases a firm is approached by a university or research institute. Most

cases have a history that can be quite long as these examples illustrate:

CARBANK (30001) is a completely international project. It was started 10 years
ago by a meeting sponsored by the US Department of Energy. We are now in the
third grant (BAP, BRIDGE, BIOETCH).

The department of the coordinator of project 30254 has a research collaboration
with a biotechnology firm since 1983. At a certain moment they decide that they
need a larger scale to compete with the US and Japan. 15 groups in Europe are
contacted and nine decide to start to collaborate. Two years later they decide to
submit a BIOTECH project.

85% of the firms knew at least one other participant before the project was

submitted.

Firms know other partners from previous EU, EUREKA or national research

programmes or they have another type of previous contact or they are introduced

by others. When firms want external expertise they look for the best in the world

(not only in the EU!). However, one firm said:

You might be in touch with the second best. Then, you don’t go to the best
because you know the other for a long time and you trust him.

So, the decision making about partnerships is not completely systematic and logic.

Personal factors play an important role. I will deal later with the reasons firms

give for their R&D cooperation. There is an ideal model that says that firms

decide about cooperation in the light of their business strategy and technology
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strategy. At this point I want to indicate that the decision making is not always

managed. Large firms that have many research projects have no idea how the total

network of their R&D cooperation looks like. As one manager put it:

How does a project start? Most of it doesn’t happen through a managed process
but happens through the network.

Sometimes there is no clear decision making at all. After a visit from the

coordinator, a firm started to participate in a project under the BRIDGE

programme. Then:

The transition from BRIDGE to BIOTECH has been a little unclear for us.

You were on the list at a given moment?

Yes.

But someone has to sign for that?

Sure, but is was obscure. I think this happened: our firm was in a hectic period,

full of restructuring. At a given moment the file turned up in a bunch of papers

and someone said, ‘oh, this costs nothing, let’s sign it’. It wasn’t a conscious

decision to sign or not to sign.

Of course, the decision making depends on the size of the investment. In the

previous case the firm acted as a spectator in the project. They did not receive

money, nor did they pay money. There was just an exchange of idea’s. If a project

demands a significant matching for a longer period of time, a higher level of

control will be involved.

Position of BIOTECH project in the firm

A BIOTECH project will only be a part of the total R&D activities of a firm.

Valentin (1994) carried out a survey among companies that participate in EC

Framework projects. From that report I conclude that the objectives of EC projects

are quite similar to the objectives of the average in-house R&D project. The

dimensions on which the EC projects most frequently exceed the average project
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are ‘anticipated novelty of technology produced by the project’, ‘readiness to move

into technologies that are new to the company’, and ‘complexity of decision-

making required to undertake and carry out the project’. The dimensions on which

the EC projects least frequently are seen to exceed the company average R&D

projects are the inclination to ‘reorganize R&D activities and decision making’

along with ‘anticipated commercial results of the project’.

In theory there are several ways in which the BIOTECH work is integrated with

the rest of the R&D. This depends on the actual involvement in the project.

Usually each participant will receive funding for a post-doc to carry out the

majority of the activities. Sometimes the investment is larger and more people are

involved. In other cases there is no post-doc and the work is performed part-time

by the permanent staff.

The BIOTECH project can be part of a larger portfolio of research on a given

subject. Due to the ‘open’ nature of the programme this part will deal with

fundamental and long term aspects of the problem. Another possibility is that there

is no direct relation between the BIOTECH project and other ongoing work. In

this case a firm might want to explore a certain area and wait for results before

it funds more research. BIOTECH research can also be ‘analogous’ to company

research. In relation to project 30174 a researcher of Novo Nordisk says:

The strains that are used for BIOTECH are not used for anything else. That is the
way we are trying to keep things separated. So there are academic strains. We use
them to test idea’s. If something interesting comes out of it we transfer this to our
industrial strains.

Other contacts with BIOTECH partners

Once a BIOTECH project starts a firm can have bilateral contacts with the other

participants. These contacts can be the continuation of links that already existed

or new links can be formed in order to extent the BIOTECH work.
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In 49% of the cases the firm has an additional project with one or more BIOTECH

partners.

Other external partners

The partners that a firm knows from a BIOTECH project are only a part of the

total R&D network of a firm. For DBF’s this network is smaller than for DC’s

that have more funds for external research. DC’s are also able to apply a wider

range of R&D contacts. Some research is contracted out, other links are more

informal. DBF’s are often themselves contracted by DC’s.

To summarize, a BIOTECH project has to be seen as embedded in the larger

internal R&D structure of the firm and in the wider network of the firm’s external

contacts.

Type of networks

We collected data on several characteristics of the 27 projects that include firms.

One project,Plant molecular genetics for an environmental compatible agricul-

ture, is an outlier. It has 149 participants and the EU contribution is 23798 KECU.

For the other 26 projects the following characteristics apply:

Minimum Maximum Average

EU contribution
(X 1000 ECU)

47 6194 1446

Duration
(months)

12 36 32

Participants 3 56 12

Most of the projects (59%) with firms are in the area ofcellular and organism
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approaches. This is also the area that comprises the largest number of projects in

general.

Our main interest in classifying the projects is to determine their degree of market

orientation (hypothesis 1). According to EC rules all projects are ‘pre-competitive’

which means that after a project is completed additional R&D has to be carried

out to arrive at a prototype. However, we can identify some projects that are more

clearly oriented towards market applications than other projects.

When firms were asked wether they consider their project basic or applied almost

all choose the latter. Of course, when we consider the theoretical discussion about

the integration of science, technology, and innovation it comes as no surprise that

firms have difficulties in making this distinction. When a researcher from

Immunotech described the R&D of his firm he said:

It is really difficult to use the classification basic research and development. Basic
research and development are completely linked in our business. For example, in
1995, a Ph.D. dissertation was defended and the product was in our catalogue six
months later.

The Commission distinguishes four different modalities of cooperation. These are

described in the introduction. I put these modalities in increasing degree of market

orientation: Concerted action, Basic research projects, Generic research projects,

and Projects of technological priority. I would expect that the distribution of the

27 projects with industry is skewed towards the last two categories.

Projects by modality of cooperation (percentages):

MODALITY PROJECTS
WITH INDUSTRY

N=27

PROJECTS
WITHOUT INDUSTRY

N=72

Concerted action
Basic research
Generic research
Technological priority

11
44
26
18

18
71
8
3
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When I follow the classification of the Commission I find that in the 27 projects

with industry participation,basic projects are the most frequent. However, in

comparison to projects without industry, there are relatively moregeneric and

technological priorityprojects and fewerconcerted actions. This confirms my

expectation: firms participate in projects that are market oriented.

The classification in terms of modalities is quite general and it is not always clear

why a specific project is in one category and not in another. Therefore I used

other criteria to investigate the differences between projects. I looked at the

keywords that describe the projects (from the CORDIS Results database). I made

two lists of keywords, one for the projects with industry and one for the projects

without industry. There are two types of keywords: subject descriptors and market

applications. I use these keywords as indicators for he type of research and the

type of market applications respectively.

Subject Descriptors (frequency):

PROJECTS WITH INDUSTRY PROJECTS WITHOUT INDUSTRY

27 Genetics
15 Cell biology
11 Biochemistry
8 Microbiology
7 Botany
5 Immunology
4 Agriculture
4 Pharmacy, pharmacology
2 Information transmission
2 Information acquisition
2 Biological interactions
2 Toxicology
1 Physiology
1 Information storage
1 Forestry
1 Veterinary science

35 Genetics
31 Biochemistry
25 Cell biology
16 Microbiology
15 Immunology
7 Biophysics
6 Veterinary science
5 Pharmacy, pharmacology
4 Toxicology
3 Pathology
3 Information acquisition
2 Information storage
2 Information storage
2 Information transmission
2 Botany
2 Biological interactions
1 Information analysis
1 Zoology
1 Conservation
1 Surgery
1 Protection technologies
1 Soil science
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The four most frequent keywords are the same for both types of projects and they

are almost in the same rank order.

Market Applications (frequency of keywords):

PROJECTS WITH INDUSTRY PROJECTS WITHOUT INDUSTRY

22 Genetic, protein engineering
20 Animal, plant breeding
17 Pharmaceutical products
10 Agricultural chemicals
9 Drug delivery systems
8 Farming
7 Immunological products
5 Horticulture
2 Fine chemicals
2 Biological pest control
2 Foods, drinks
2 Diagnostic reagents
2 Pollution abatement, control
2 Fermentation
1 Information network management
1 Ecosystems modelling, simulation
1 Workstations
1 Database management systems
1 Forest management

49 Pharmaceutical products
40 Genetic, protein engineering
26 Drug delivery systems
25 Immunological products
12 Animal, plant breeding
7 Farming
5 Agricultural chemicals
4 Diagnostic reagents
3 Environmental monitoring
3 Database management systems
3 Impact assessment
1 Horticulture
1 Foods, drinks
1 Fine chemicals
1 Integrated information systems
1 Wildlife conservation
1 Pollution abatement, control

The top seven keywords are the same but there is a different rank order.

We conclude that projects with industry and projects without industry have a

similar knowledge base and a slightly different market orientation. I was not able

to pursue a more detailed analysis to interpret the nature of this difference.

However, the difference between the two types of projects seems to be smaller that

appears from the modalities defined by the EC.
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Based on the dimensions size, task differentiation, and task interdependence I

determined three types of projects.

TYPE 1 TYPE 2 TYPE 3

NUMBER OF PARTNERS Large Small Large

TASK DIFFERENTIATION No Yes Yes

TASK INTERDEPENDENCE No Yes No

Type 1

Large projects in which partners perform similar tasks that are not interdependent.

A typical example is the sequencing of genome (yeast (20063) orArabidopsis

(30075) orBacilus Subtilus(30272). Each partner sequences a particular part of

the genome. The results are collected in one site.

Type 2

Small projects in which partners have different tasks that are related. Examples are

projects the projects on protein secretion in Bacillus Subtilis (30254) and antibody

fragments (20367).

Type 3

Large projects in which partners execute different tasks but these tasks are not

interrelated. For example the project on the biotechnology of extremophiles

(30274). There exists a sub-type in this category: project that are characterized by

the fact that the coordinator has only a administrative task (as opposed to projects

that have a central coordination). The number of partners is large and there is no

task interdependence. In this sub-type there are projects with and without task

differentiation. TheAMICA project is an example of this type. However, some

large projects can be described as a collection of small independent sub-projects

(such as 20316). Some of the sub-project can then be reclassified as type 2.
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Our classification produced the following results:

Type 1: 7 projects

Type 2: 12 projects

Type 3: 8 projects

Total: 27 projects

Type of roles

Until now I allowed only specialized, one way knowledge transfer. Universities

only send knowledge, DC’s only receive knowledge. DBF’s both send and receive

knowledge, but not with respect to the same organization. There are 15 cases of

potential university/DBF interaction, 21 cases of potential university/DC interac-

tion, and 10 cases of potential DBF/DC interaction.

I want to extend this scheme on two points: I allow for two-way knowledge

transfer and I include the possibility that there isno specific knowledge transfer.

This means that firms can play three roles in BIOTECH projects:

1 Supplier of expertise: In this case a firm provides know-how, instrumentation or

living material (bacteria, seed) to other partners.

2 User of expertise: In this case a firm receives know-how, instrumentation or

living material from others.

3 Potential interest: In this case there is no specific exchange: a firm monitors the

project without active participation. Potential contacts are identified.

We observed the following distribution. Note that one firm can perform different

roles in one project or from one project to the other.
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Role 1: 16%

Role 1 and 2: 46%

Role 1 and 3: 3%

Role 2: 3%

Role 3: 14%

Not classified: 19%

Almost half of the cases include two-way knowledge transfer.

DBF’s and DC’s are found in all roles. From the fact that there are 14 cases in

which a DC supplies expertise I conclude that the model of knowledge transfer is

indeed more complex than the one initially hypothesized.

A number of cases will be investigated in detail when I come to the discussion of

the nature of knowledge transfer.

Type of network and knowledge transfer

In order to test hypotheses 7 and 8 I use the three types that have developed in the

section about the types of networks. Therefore I transform the hypotheses in the

following way. Knowledge transfer is most likely to occur when there is task

interdependence (type 2). This is based on the idea that additional expertise is

needed to solve a problem. Similar tasks (no task differentiation) implies that

knowledge about comparable issues can be exchanged (type 1). Finally, type 3

networks will show little knowledge transfer since people are working on different

tasks that are not related. So I expect an increasing level of knowledge transfer

from type 3 to type 1 to type 2.

The intensity of knowledge transfer is determined by counting the number of times

a firm performs role 1 (supplier of expertise) or 2 (user of expertise) in a project.

This frequency is divided by the frequency of the three types of networks in order
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to determine which type of network has the highest level of knowledge transfer.

The results are:

Type 1: 1.86

Type 2: 1.33

Type 3: 2.00

This means that the type 3 network has the highest average knowledge transfer

from or to firms. These results are the opposite of what I expected. It could be that

the structuring of tasks that is described in the progress report does not coincide

with the actual work that is being carried out. This could lead to different patterns

of knowledge transfer than I expected.

Nature of knowledge transfer

Knowledge transfer is embodied in a variety of exchanges: living material,

instrumentation, scientific papers, and people. These exchanges can lead to a

variety of results: new research themes, new methodology, new living material,

new instruments, and new knowledge. These results can then be integrated in new

products and processes.

Intermediate outcomes

The measurement of the intermediate outcomes of knowledge transfer provided the

following results:

1) Quantity and quality of research findings published by company scientists

All projects have produced progress reports that describe the (interim) results of

the projects (Progress Report 1994 Vol. II, Detailed Presentations). The level of

detail varies between reports but in most cases the contribution of each partner can
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be determined. Results are exchanged during meetings where all partners give

presentations about their work. These meetings are held at least once a year for

all projects.

In the CORDIS database RTD-RESULTS, in which results from EU projects are

recorded, I found only four records (out of 105) relating to firms:

New approach for oral vaccinationby Center d’Immunologie et de Biotechnologie

Pierre Fabre.

Functionally optimized antibody fragmentsby Unilever Research Laboratorium.

BCG vaccine for immunity against intracellular parasitesby Innogenetics NV

CarbBank: a complex carbohydrate structural databaseby Carlsberg Laboratory.

The first three results are described asmethodology, skill, know-how, the last one

asprocess, prototype.

It turns out that the firms in these projects are coordinators. These are the only

projects in which a firms is the coordinator. In the other 23 projects, firms are

participants. The database, at least for the BIOTECH programme, is probably

biased towards coordinators.

There is currently a debate about the use of scientific publications as an indicator

of industrial R&D. From one point of view firms publish or co-publish articles

after a certain delay in order to show their scientific reputation and to attract good

researchers. From another point of view industrial researchers are not judged by

their scientific output but by their technical problem solving performance.

According to one industrial researcher in my sample:

For university groups publishing means surviving. For firms it means additional
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bother. I need the authorization of four people. So, even if I do part of the work
I am not always a co-author. When I was still at the university I published six
articles a year, now it’s one article a year. That’s not how I am evaluated. My boss
will not say: ‘great, you have four articles this year’, but rather: ‘doesn’t he has
enough work to do, since he is writing articles’.

Publishing means extra work and maybe the disclosure of proprietary knowledge.

In my view the publishing strategy depends on the type of firm. Large pharma-

ceutical companies can be characterized in the first way but diversified companies

in plant biotechnology are characterized by the second view. DBF’s are

somewhere in between.

The progress reports include lists of publications but authors from industry are

scarce. Furthermore, these lists sometimes refer to work that was performed before

the project started. Interviews did not reveal a strong commitment to publishing

results based on the BIOTECH project.

2) Difficulty of translation of technical problems

In most firms the translation of the findings of other research centres into problem

solutions in the firm is not problematic. However, there are some other problems.

As we have seen, there are occasions in which the research in a company is

different from and not integrated with the work of others. In such a case there will

not be attempt to translate the knowledge. Another problem is that there is no

clear link between the BIOTECH research and potential applications. In some

cases it is to early to judge wether a development will be successful.

The problem with this category is that it has to include knowledge transfer from

firms to universities. For instance, With respect to project 20529 Keygene

declares:

We are a ahead in the specific task that we carry out in this project. The other
participants are following us from a distance. They can hardly provide us with
useful information. To some extent they benefit from our knowledge.
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3) Number of patents filed

We did find only one case of a firm that applied for a patent based on work in a

BIOTECH project. It was a joint application by Ingenasa related to project 20290.

In project 30254 the firms obtained a patent from a university in exchange for

extra research contracts. In project 30174 the firm was offered a licence by a

university but the firm didn’t see any needs.

BIOTECH projects are used by firms to evaluate possible technological oppor-

tunities, without investing heavily in the area. Since the link between BIOTECH

work and other R&D of the firm does not exist or is a long term issue it was not

possible to indicate the research dead ends avoided or the estimates of cost

savings.

The exchange of material and the visiting of each other’s lab is the most frequent

way in which knowledge is transferred: in 78% of the cases there is an exchange

of material and in 35% of the cases there is an exchange of people.

Distance to the market

I tried to measure how the intermediate outcomes relate to marketable products.

I asked the firms whether the results are linked to a potential product and in what

stage of development the product is.

In two cases a firm produced a new product based on a BIOTECH project (the

same firm that applied for a patent, project 20290; and LTRC in project 20358).

This is quite surprising since the work is supposed to be pre-competitive.

Carlsberg participated in the production of a database (project 30001). This is the

product of the project but it is not directly related to the main product of Carlsberg

(beer). It is a research tool that is also accessible to others. A similar and indirect
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link between research and application is Carlsberg participation in the sequencing

of yeast (project 20063). The project is about normal bakers yeast and not the,

more complicated, Carlsberg yeast used for the brewing of beer. However, the two

yeasts contain more or less the same genes and altering the genes will have an

influence on the taste of beer. This is however not applied yet, due to the

unfavourable public opinion. There are other examples, where the BIOTECH

project is about a certain plant or microorganism that is of no commercial interest

serves as a model for plants or microorganisms that are of commercial interest

(projects 30254 and 20529).

In two cases did the firm expect to obtain a product (Smithkline Beecham in

project 20321 and Innogenetics in project 30238). In the other cases there is no

direct relationship to products. Basically the projects aim to improve the under-

standing of biological systems and processes. In these cases more research is

needed to asses wether the research results will have commercial applications in

the future.

Examples of complex research networks

With the following two examples I want to show the complexity of the research

cooperation of various firms and research institutes. In project 20367 Unilever

coordinates a project with a German, French, and Dutch research institute. The

Unilever researcher describes the project as a circle:

We and the Germans provide the protein. The French solve the structure of the
protein. We use the structure to modify the protein. Then the structure of the
modified protein is determined. The Dutch provide additional knowledge about the
minimum size of the protein.

The core of a sub-project (C2) of project 30400 consists of six organizations: a

Dutch and a British university, a French research institute, and a British, a Danish

and a Belgian firm. The researcher from the British firm described part of the
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project in the following terms:

The Dutch group is the coordinator. They are the ‘hub’. The French characterize
genes, alter their properties and send them into the Dutch lab. The Dutch lab alters
the genes so that they work in plants and we put them in plants and feed the
results back in the hub. The Belgian firm analyses the kind and amount of product
that we obtain.

The examples illustrate how firms, universities and research institutes are

integrated in a complex network of knowledge exchange. This means that there

is no simple division of labour between these organizations.

Overall evaluation by firms

Firms see the BIOTECH projects as a way of getting in touch with the research

community in Europe. They want to be in close contact with fields that are

important for there commercial activities. Of course there are other ways of

obtaining this access. The question then is: what is the difference between the

research carried out under BIOTECH and other research?

In line with the literature about technological innovation, I find that most of the

knowledge that is used in the innovation process is produced in the firm itself.

When firms do look for external sources of knowledge it has to do with research

that is far from commercial applications. Or, a firm might have very specific

research or testing needs for which it does not want to maintain an internal

capability. The first type of research is usually what motivates firms to participate

in BIOTECH projects.

The results that firms expect from the projects are general in two respects: some

of the knowledge that is obtained has to be developed further (internally) in order

to be of applicable; some knowledge is general in the sense that it does not relate

to the specific problems of the firm but it can be adapted in further developments.

Firms use BIOTECH projects to select potential partners for this further
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development.

Most of the firms have a positive attitude towards BIOTECH projects. Some firms

believe that the European Commission should be more careful about parts of the

projects that are confidential. This is related to the criticism of firms towards

projects with a large number of participants. These projects are difficult to manage

and it is difficult to protect the outcomes.

Some firms express their concern about the mixture of basic and applied research.

In their view, it should be clear what the objectives of government policy are: it

should be clear how many funding is to be provided for basic research and how

many funding is provided for applied research. There is a concern about the

emphasis on industry participation in public sector research. This emphasis might

lead academics to define everything that they do as applied research. Independent

research training might also be in danger when industry is involved in every aspect

of academic research. This is not a role firms want to play.

DISCUSSION

Most of the participants in the BIOTECH programme are from universities or

research institutes. Only 6% of the participants are from industrial firms. They are

active in 27% of the projects.

In this project I focused on firms and measured 1) the intermediate outcomes of

BIOTECH projects and 2) the link between intermediate outcome indicators and

commercial applications. With respect to the first point I found that a strictly

quantitative assessment of the outcomes provided limited information. Exchange

of material and, to a lesser degree, the exchange of people, is the most frequent

mechanism in which knowledge transfer is embodied. Furthermore, there are

important indirect outcomes of the projects. In this sense, the outcome of a project

is not specific knowledge but general knowledge about the field. This general
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knowledge can stimulate further projects that do result in specific knowledge.

However, I also found that it is not very clear if and how a BIOTECH project is

embedded in the portfolio of research projects of firms. With respect to the second

point, the link between intermediate outcome indicators and commercial applica-

tions, I found that such a link is very weak.

Based on the linear innovation model and on the specific characteristics of the

biotechnology field, and the specifics of EC networks I formulated a number of

hypotheses about knowledge transfer. Hypothesis 1, firms participate in projects

that are focused on market applications, is not confirmed because I could not find

significant differences between projects with and projects without firms.

Hypothesis 2, diversified corporations (DC) are more likely to be involved in

projects than dedicated biotechnology firms (DBF), is confirmed. Hypothesis 3,

the intermediate outcomes of DBF’s are closer to the market than the intermediate

outcomes of DC’s, and hypothesis 6, DBF’s obtain more intermediate outcomes

from universities than DC’s, were difficult to test because of the problems

described above. I confirmed hypotheses 4 and 5 (there is knowledge transfer from

DBF’s to DC’s; there is knowledge transfer from universities to DBF’s and DC’s).

However, I also found that in addition to this knowledge transfer there is also

knowledge transfer in the opposite direction. This confirms the alternative model

that I suggested.

I reformulated hypotheses 7 (knowledge transfer is most likely to occur in projects

with task interdependence) and 8 (knowledge transfer is most likely to occur in

projects with no task differentiation) on the basis of an empirical classification of

research networks. I had to reject these hypotheses but it should be noted that I

had to use quite restricted measures of knowledge transfer. Also, some of the type

3 networks are in fact a collection of type 2 networks. It might well that small

projects with task interdependence and task differentiation have significant

knowledge flows, both in volume and impact.

We found conclusive evidence to support the interactive network model. There is
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not only knowledge transfer from universities to firms but also vice versa. There

is an overlap between academic research and industrial research. This does not

mean that all differences between the two have disappeared completely. Between

DC’s and universities there is a ‘common area’ that is populated by DBF’s and

research institutes. The following examples illustrate the differences and

similarities between industry and academia. The R&D department of Carlsberg is

a special case. For historic reason it includes departments that perform funda-

mental research that is related to beer. One researcher said:

This is really organized as a small university. Each person has the opportunity to
contact other people with the same interest. About fifty percent of the people
working here are short term guests, from various countries. We can publish freely.

One of the reasons that Novo Nordisk entered project 30174 is ‘to find an

arrangement for having a better contact to academic groups that are among the

best’.

We also have a chance of trying to let these very academic people think a little bit
more industrial. And trying to let them understand some of the industrial needs.
Thus there might be a chance that some of their work might be more easy for us
to use in the future.

This ‘thinking industrial’ appears to vary amongst biotechnologists:

It depends on the participant. X is very good in understanding industrial problems.
He has a lot of industrial contacts, not only with us. He is interested in feedback
from industry. The Y and Z group are very academic. They do their research. If
industry can use it, then it’s ok. If they can’t it is not their problem. They are not
that easy to convince to think a little bit more industrial.

As the following examples indicate it is not allways the type of work but rather

the way it is carried out that makes a difference between academic and industrial

research. As a manager from CAT put it:

What we find prevailing in the academic world is: well, tomorrow, we can do it
tomorrow. Whereas in the commercial world: no we do it today. And we analyze
the results tomorrow. I find that I am more on the same wavelength with other
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companies than with academics. It just takes to long.

A researcher from Keygene talks about the flexibility of the work:

Almost on a daily basis we ask ourselves: where do we stand with respect to our

objective? Do we have to adjust? If we have to, we have to do it today and not in

half a year. Or after a year. Universities have funding for a period of three years.

At the end of this period they can come to the conclusion: ‘the result has not been

fully obtained. But that’s a characteristic of doing research’. We can’t do that.

This sense of planning is confirmed by a researcher from British Sugar:

I suggested to have a progress report every 2 months but they couldn’t understand
why we should have a progress report every 2 months. I guess that is the industrial
point of view. Here we have progress reports every 4 weeks. The managers
summarize it and send it up to the board so that they can monitor progress.

Paradoxically, although there is an integration of science and technology in the

biotechnology field and a decrease of functional differentiation this does not mean

that everything is applied and that there are only short term innovations in

biotechnology. Also, the strategic importance of BIOTECH is different for the

various organizations in the field. For large firms the financial support of the EC

is not significant. They are more interested in the access to the knowledge

network. For the DBF’s this financial aspect is more important and the technology

is also more central to their activities. Although I held only a few interviews in

universities and research institutes I suspect that their strategies are different from

the firms. BIOTECH (and other biotechnology programmes) funding becomes an

important source of funding and knowledge transfer. However, I am not convinced

that these programmes will change the research strategies of these research groups.

Some do not have an industrial orientation and BIOTECH will not change this.

Others already have an industrial orientation.
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