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Preface

The Foundation for Knowledge and Competence Development (the KK-Foundation)
has initiated a separate, multi-year programme to foster the transfer of knowledge and
competence between industry, higher education ingtitutions and research inditutes. The
programme conssts of seven sub-programmes, most of which are il a an early stage
of development. The KK-Foundation has elected to involve externa expertise in order
to follow and evauate the programme from its very beginning. The Center for Business
and Policy Studies (Studieforbundet Naringsliv och Samhélle, SNS) and the Umea
Centre for Evaluation Research at Umed University (UCER) agreed to conduct a pre-
sudy, which would form a bads for the Foundation's decisons concerning the
evauation. This report documents the results of the pre-study.

The report conggts of the following four parts. an overview of existing knowledge on
univerdty-industry cooperation; a description of the KK-Foundation’s programme for
knowledge transfer; a proposed evaudion plan; and findly the comments of an
internationa expert group linked to the pre-study. Prdiminary versons of this report
have been discussed both with a separate reference group composed of representatives
of industry and academia, as wdll as with project leaders within the knowledge transfer
programme. The report has aso been deposited with the KK-Foundation, as agreed.

UCER has had primary respongbility for writing the first three sections of the report.
Anders Hanberger compiled the overview of exising knowledge, Jod Wikstrom
described the programme, and Clas-Uno Frykholm developed the evauation plan.
Responghility for the reference group and for the internationd expert group has lain with
SNS. We are however jointly accountable for the report as awhole.

Stockholm and Umed, June 1998

GoOran Arvidsson
Associated Professor, Research Director SNS

Clas-Uno Frykholm
PhD, Director UCER
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Co-operation between industry and higher education

Government, university and businessin collaboration

The idea that higher education could promote technological and industrid development
is dtill farly new. The first seps in this direction were taken during the inter-war yearsin
the USA, and in Sweden in the early 1960s. However the need to utilise scientific
knowledge in industry and policies to promote its implementation have much older
roots. In many countries, governments have sought to encourage the development of
knowledge that would be beneficid to industry. Mogt of these measures, however, took
place outsde the universties. In Sweden, the foundation of polytechnic ingtitutions and
other types of industrial research organisations took place a a relatively early stage. In
1919, for example, the Nationd Academy of Engineering Sciences (IVA) was
founded.

However it was not until the mid 1970s that the government and the world of higher
education adopted an active, co-ordinated research policy.? Nationa research policy
conssted mainly of disconnected measures to support R & D within sectors such as
defence, university research and industria research. The establishment of the Board for
Technicad Devdopment (STU) in 1967 was an important measure in support of
industrial research.

In recent years, there has been a marked increase in interest in different types of R&D
co-operation. A number of interested parties now gppear in this arena, for different
reasons.’ Government research policy during the 1980s and 90s has become more
decentraised and more oriented towards the support of sector research, frequently in
close co-operation with business* The needs of industry are nowadays given a much
greater priority.® Government, industry and higher education are now trying to find new
forms of research collaboration that will help promote economic and technologica
development.®

Henry Etzkowitz and Loet Leydesdorff (1997) have produced a model that examines
the devdlopment of technology and infrastructure in the area of research and
development. A triumvirate of interested parties — government, industry and universties
— that are mutualy dependent on each other in our present day learning society creste
different types of meeting places and networks in order to establish a common platform

! Sarlin, 1996, pp. 11 et seq; pp 52 et seq.

2 Premfors, 1986, pp.11 et seq.

¥ NUTEK 1996 b, p. 41 et seq; Etzkowitz and Leydesdorff, 1997

* The government attempted to centralise its R& D policy in the mid-1970s. This was a period when
the public sector was subject to a highly rationalistic planning philosophy (Premfors 1986, p.43). In
practice, however, the government did not succeed in establishing overall control of research in the
various sectors.

> NUTEK,1996 b, p.45

® SOU 1997:16, Sutz 1997
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for the development of new idess that will further economic and technological develop-
ment. These nationd knowledge networks are part of what may be termed a “globa
knowledge economy”. In this modd, the actors (ingtitutions) are consdered as equals. It
emphasises taking account of the different motives that the various actors have for
participating in collaborative ventures and thelr varying expectations regarding the
possible results of such co-operation. According to the authors, technologica innovation
will be developed within the newly-formed ingtitutions where the three principa actors
collaborate. It is there rather than in the exigting inditutions that a “knowledge-based
recongtruction” will provide the conditions for the growth of production and employ-
ment.

Now that Sweden is a member of the European Union, part of the government’'s
research funding is dlocated to Brussds. The Europeanisation of research policy has
led to increased competition for the avalable research funds. The EU is now
participating in the R& D arena. Its policy is to support research thet is trans-nationd in
character and designed to strengthen European economic interests.” The interests of the
European Union and its regions will be therefore given preference over nationd
interests. A stronger EU, together with active loca and regiond interests will increase
the number of participantsin the process. This may lead to conflicts regarding objectives
and policies at different political levels as wdl as between private and public interests.

Andyses of the relaionships between universities and the business community in recent
years show that the Swedish experience is different from that of other countries. In
Sweden, universties and industry have developed independently, whereas in other
countries, such as the United States, the same indtitutions have developed close
relationships. American universities have welcomed economic support from the business
community. Leading univergties such as Harvard, Princeton and the Univerdty of
Cdifornia have received mgor funding from industry, especidly in the area of military
indugtrid research.? In Sweden, ideologicd barriers have prevented this type of
collaboration. Many researchers have aso been concerned that a dependence on
industry for research funds would lead to a loss of academic freedom. This view is ill
prevaent among many researchers in Sweden.

The ideologicd bariers to co-operation between business and industry have
undoubtedly been reduced in recent years, but fundamenta differences in perspectives
cannot be ignored when seeking to establish bridges between the two cultures. Indeed
the coming evauation of the results and benefits of the KK Industrial Research Schools
Programme should recognise that success or failure in the field of research collaboration
may be assessed in terms of different criteria prevailing in the two “cultures’. We will
return to the question of the criteria and indicators that should be used in an evauation
of the KK Industria Research Schools Programme.

" Official government document Ds 1994, p.13
® Sorlin, 1996



SNS/UCER: Pre-study for the Evaluation of the KK Foundation’s Knowledge Exchange Programme

The university in economic and social change

Ever since the Middle Ages, the primary role of the university has been to maintain the
exiding socid and economic order. The idea tha univerdties (and schools) should
preserve the best of a culture, act as a support for religion, good manners and customs
is a consarvative view that should not be confused with those of political conservatism.®
However the socid order which the universty has sought to protect has changed
dramaticaly over time. Within the church and the expanding university, a European
Spiritua community was established during the Middle Ages. The Swedish sedts of
learning (the “studid’ and the cathedral schools) were also part of this growing European
community. Not only centres such as Linkdping and Lund but dso smdler communities
such asthose in Skara and Skanninge acted as Swedish centres and meeting places in
this medieval European world of learning.™ A medievd or craft guild heritage ill
continues in today’s academic world, with its emphass on testing academic per-
formance and a system of final exams as the production of a master piece. However this
medieva European community without borders began to bresk up under the pressure of
developing nation ates. The nationdisation of the universties also led to barriers being
built againg the outsde world. With the exception of a certain amount of research,
Swedish univerdties can be said to have isolated themsdlves from the outsde world
from the seventeenth century until the latter part of the twentieth century. Such isolation
was dso seen as a problem right up to the officid government enquiry into
internationdisation in 1972. *

The responsibility of the university in today’ s knowledge society is to develop or change
rather than preserve society. During recent years, the principd task of higher education
has shifted towards the development of vocational education rather than its traditiona
support for academic learning. There has aso been a tendency to develop an
interdisciplinary approach to learning at the undergraduate level and within posigraduate
research.”

Current univerdity research not only has the task of pursuing academic educetion, the
growth of knowledge and a critica appraisd of economic and socid development in
different areas of society, it is aso designed to contribute to the defence of the nation
and to support business innovation, regiond economic development and, through
welfare agencies, to solve some of our pressing socia problems Towards the end of
the twentieth century, great hopes arose that, with the aid of research and developmernt,
society would be able to improve its economic and technica performance. Encouraged
to take on a more active role, the university - together with industry — would animate
economic and socia change.

® Liedman 1997, p.215.

19 Sérlin 1996, p.31 et seq.

" 1bid, p.36.

2 Franke and Frykholm, 1997.

3 Premfors, 1989; Stenberg and Marklund, 1994; Fossum 1996; Kasemo, 1996; Sorlin 1996;
Liedaman 1997; Wickbom 1997.
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Neverthdess it can sill be argued that the universities retain a socialy consarveive role
in the sense that they seek to maintain and strengthen the prevailing socia order (i.e. a
mixed economic system where the state and the market are mutualy dependent on each
other). The university operates within the framework of a globa market economy and a
political system that is no longer confined to the nation state. It isto this socia order that
the university contributes.

Network is a concept that has been used during the 1980s and 1990s in relation to both

persona and organisationd meeting places between for ingance univerdties and

industry. Co-operation through networks may take the form of temporary or permanent

relationships. Persond contact networks change and are often reactivated in relaion to

different problems and requirements. When organisations become part of networks,

some form of formalised co-operation usudly results. ‘Nordnet” is an example of a
network between researchers at the University of Halmstad and industry concerned with
the development of work organisation in the engineering industry.™ Ancther example of

the regiona mobilisation of knowledge is provided by the establishment of the Centre
for Education and Research in the Socid Sciences (CUFS) in northern Sweden. This

centreis based on anetwork comprising Luled Technica University, the loca authorities
in Norrbotten, the regiona council, and the county adminigration which meets for the

purposes of research co-operation and the exchange of knowledge® A third example

of a more formaised form of network co-operation is provided by the Centre for the

sudy of human society, technology and organisation (CMTO) at Link&ping Universty.

This network supports research within both the private and public sectors and facilitates
contacts and the exchange of knowledge between universty and business. The

congtruction of networks in the form of “centres’, for instance, may be viewed as a
complement to the R& D work being carried out in the universities and business research
laboratories. At the sametime it isasign that exigting indtitutions are not able to adjust to
coping with the needs and challenges that the key actors consider to be most pressing.

By creating new ingtitutions for research co-operation, it is not necessary to try to get

the exidting indtitutions to adjust to the new chalenges.

Around Europe and in Sweden, there are a locd and regiond efforts to utilise and
develop knowledge and competence. However this process of mobilisng knomedge
and competence in which universities and colleges inevitably play a leading part may
dso give rise to conflicts regarding the role of the universty in socid change.
Representatives from the older established univergties are often to be heard rasing a
warning voice about the dangers of spreading research resources too thinly among too
many interested parties. Thereis no such comparable conflict a the undergraduate level
between the established univerdties and the new growing regiona universties.

4 Gustavsen and Hofmaaier 1997, pp.36
> Information on current research co-operation between Luled Technical University and industry
can be obtained electronically (cufs@ies.luth.se) or by telephone (0920-913 61).
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I nter national per spectives on industry-higher education co-operation

Most countries have established some form of inditution for the development and
exchange of knowledge between the business sector and higher education. Research
indtitutes, science parks and innovation centres are dl examples of inditutions that
operate in a newly created area where business and university can meet.** However a
comparison between the research indtitutes of different countries indicates substantia
differences between countries”” Above dl, there is a difference in relation to busness
climate and historicd traditions. The research carried out tends not to follow any specific
pattern. Certain inditutes specidise in a certain type of technology while others focus
their efforts on specific target groups, such as smdl and medium-sized companies. A
common feature however is that these indtitutes conduct applied research and do not
compete with the basic research carried out by universties and busness and that a
sgnificant proportion of the cogts are borne by companies themselves.

In Germany there are numerous examples of close co-operation between business and
univerdity. There are for instance around 50 research inditutes fFraunhofer ingtitutes)
employing a staff of 8,500. These indtitutes were created after the Second World War
in order to train pecidist engineers and to facilitate technology transfer from universty
to busness. After the fal of the Berlin wal and the reunification of Germany, new
research ingtitutes have been established in eastern Germany. A large proportion of the
costs involved in the founding of these new research inditutes are met out of public
funds (federd and, to a lesser extent, from the provincid governments). The indtitutes
a0 try to persuade the business sector to take on as much of the financial responsibility
as possible, normally around 30 per cent. About hdf of the staff are researchers and
technicians while a dightly smaller proportion are either doctora students working on a
project bass or undergraduates. The heads of the inditutes are a the same time
professors a nearby universities. The inditutes are evaluated every fourth or fifth year
and if they are conddered to be successful, they are dlowed to continue ther
operations.”® German companies place a higher vaue on these nationd research
ingtitutes as a source of knowledge in comparison with for example companies in other
European countries.”

In the United Kingdom, the earliest and largest programme for research and education
co-operation between university and business is the so-caled CASE scheme (Co-
operative Awards in Science and Engineering).® This co-operation was established
dready in the mid-1970s and covers both natural science and socia science subjects.

' NUTEK 1996a

" ibid; Rush and Hobday 1996

'8 30U 1997:37

¥ NUTEK 19968, p14.

® The description of CASE is based on aconversation with Luke Georgiou during a discussion of
the pre-study in Stockholm on April 23“-25". 1998 and the report on the international evaluations
written after the Stockholm meeting (Etzkowitz et al. 1998).
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At present there are about 3 700 students involved in some form of CASE project and
about 1000 new grants were made available during the academic year 1996/97.*

Research co-operation is based on a common research subject which both universty
and busness (induding the public sector) find interesting. The research projects are
supervised by a project group consisting of representatives for both university and
business. CASE provides the students with an extra grant in addition to the research
council grant and the opportunity to work with a research problem in a redidic
environment. There are three motives for busness participation in these research
projects. The economic support from CASE contributes to holding down research costs
which creates the opportunity for more ambitious enterprises. It aso offers a good bas's
for the recruitment of skilled staff and an opportunity to construct a more permanent co-
operation with the univerdty. For ther part, the univerdties receive a certain grant from
CASE and a the same time gain experience that they can make use of in their contacts
with the business community and in attracting and recruiting able sudents.

There are many variants of CASE. There are individua doctord student projects and
more indtitutionalised co-operation where doctora students are based in a particular
centre. The latter include the programme “Postgraduate Training Partnerships’ where
students are based in eight research and technology organisations and the programme
“Totd Technology” where four academic centres are concerned with seeking to raise
the skills of young engineers. Not al of the programmes are aimed at the completion of
aPh.D. Severd are completed following the Masters exam while others seek to raise
the qudity of education without having the god of an examinaion. No sysemdtic
evauation of CASE has been caried out dthough certain aspects of the programme
have been evauated. It is generdly thought to have been successful.

In the UK, a more generd model, LINK, has been used to further research co-
operation between companies and research groups a universities and research
indtitutes. The government has been responsible for up to haf of the research costs
involved in the project. The mode has been evauated postively.” Furthermore, the
Research Council in the UK has devised a system of payments which provides funds
when researchers co-operate with business. In this case, it is assumed that a researcher
has secured basic finance from a company before applying for a ROPA award
(Redlising Our Potentid Awards)®

In the USA, different types of research centres have become established within
universities. These have tended to straddle different disciplines in order to develop inter-

2! About one third of the research students who took part in the CASE co-operation were financed
by the ESPRC (Engineering and Physical Science Research Council) and the BBSRC (Bio-
technology and Biological Sciences Research Council).

% |bid, p18.

% The ROPA awards have existed since 1994 in the UK. In order to apply for this award, the
company hasto provide basic finance totalling at least Skr. 380 000. In 1996 over Skr.200 million was
allocated to thistype of support for industrial research (NUTEK 19964, p18)
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disciplinary competence. By establishing research centres, it may be possible to reach a
greater critical mass than would have been possible by conducting research on the basis
of a gngle discipline. At American research centres, there is a long experience of
research amed a developing knowledge and the transfer of knowledge between the
two cultures. Massachusetts Indtitute of Technology (MIT) is one of the univergties that
darted early and has a long established co-operation in the fidd of creating and
dissaminating knowledge with the business community. This relationship was founded
after the Second World War when an inter-disciplinary research laboratory for
electronics (RLE) recelved financid support from the Pentagon. In addition to skills in
electronics, the inter-disciplinary RLE aso comprised skills in  languages which was
considered to be highly beneficid. In 1990, there were more than 1000 research centres
in the USA where universty researchers co-operated with the business community.
Almogt three quarters of the busness community’s funding of university research in
1990 was dlocated to such research centres.

One example of particular interest in this context is the programme for the training of
indudrid Ph.D students at the Renssdlaers Polytechnica Ingtitute (RPI) in the USA. The
programme has been developed together with General Electric. Enployees at the
company’s R&D laboratories are able to work on their own Ph.D projects on a part
time bags. In this way, the industrid Ph.D. students are able to keep a foothold within
indugtry a the same time as they are members in a group of academic researchers. This
programme is the result of many years of co-operation between Generd Electric and
RPI. Many of the professors a RPI previoudy worked within Generd Electric. At the
same it was customary for the Ph.D. graduates a RPI to work for Generd Electric on
completion of ther sudies (Etzkowitz et d 1998).* Within this research co-operation,
means of protecting company secrets have been developed by, for instance, delaying
publication and establishing routines for the release of secret materidl.

The experience of R&D co-operation between companies in Japan is reminiscent of the
organisation of this type of co-operation in Sweden.® A group of companies start with
the identification of atechnicd problem which is considered to be a problem common to
the group. Subsequently the companies devise a programme in order to try to jointly
solve the problem. However in contrast to the Swedish company researchers, the
Japanese company researchers and technicians carried out most of the work
themsealves. The Jgpanese government with the hdp of MITI (Minigry of Internationd
Trade and Industry) have simulated the development of R&D co-operation with
companies. MITI has invested heavily in mgor long-term programmes that sometimes
extend over ten years. The overriding am has been to build up a common base of
knowledge and an exchange of information between companies that reduces uncertainty
when companies invest in their own projects. This type of co-operation has adso

 Further information of the doctoral programme at RPI may be obtained by visiting their web site
at http://www.ecse.rpi.edu/academic/grad-aid.html 1996 01 17). However updating the site does not
appear to be one of its strengths

S NUTEK 1996 a, p.26
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demondtrated that it simulated competition and a willingness to test new technologies.
Foreign companies may now participate in Japanese R&D programmes. For instance
Pharmacia Biotech is participating in two programmes. Opinions differ on the vaue of
the government research programme for Japanese indudtry. Its importance for
company’s central activities was presumably greater 10 —15 years ago. However, the
programme is dill considered to be of mgor importance in micro machine technology.

The Japanese university has long had a limited role in industry-related research.
However nowadays, research is being conducted by company groups and research
teams at the university. Part of this research is financed by the Ministry of Education.
Ericsson is participating in such a programme together with Japanese companies.

In one important respect, Japanese companies differ from companies in other countries.
They are to a much greater extent willing to send their researchers and technicians to
co-operative research ventures between the business community and the university, both
in Japan and abroad. Andysts are now warning that Japanese companies in the form of
their more or less life-time employed research staff may be in the process of acquiring a
competitive advantage over American and European companies.

Research and development consortia are another established of co-operation between
university and business in Europe, Japan and USA. The aim of such consortia has been
to raise the level of illsin industry and promote technologica devel opment. Raymond
Corey who studied American R&D consortia points out that the formation of consortia
often occurs in conjunction with some form of criss The visonaries within indusiry or
the government have then experienced a great need to act and encourage new hope. A
"solution” to the crisis has been to establish consortia. In this context, there are usudly a
number of interested internd and externd parties. Mogt of them are adso closdy
asociated with public inditutions on different levels. From the early 1970s, the
consortia have contributed to the development and dissemination of technology to many
companies. They operated as hothouses for economic development and thereby
strengthened the competitiveness of American industry. This has been done without the
curtailment of competition or forcing an unwanted nationdl industria policy on industry.”

Some form of indugtrid Ph.D. student mode is to be found in most countries which may
be seen as a further type of co-operation between higher education and the business
community. The idea of the industrial Ph.D. student is to try to raise the level of skillsin
a company and alow the individua doctoral student to act as a bridge-builder between
the two cultures. A project agreement is usualy drawn up between the research student,
company and an inditution. The Ph.D. students carry out one or severd indudtrid
research projects a the same time as they receive tuition and supervison a the

% Corey 1997
2 ihid, p148 ff
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university. Certain projects lead to a Ph. D while others are shorter and are conducted
a alower academic leve.”®

During recent years, indudry in severd OECD countries have increased their public
funding of industry-supported research in both the public sector and universties. A
magor reason for this growing support is that government itsef is unable to fund this
research. The increased interest shown by industry in research co-operation is largdy
attributable to the fact that high-tech and research-intensive companies are consdered
to have the best opportunity to succeed internationally.” As technica change increases
the demands on companies, it becomes essential for companies to learn to take
advantage of these new opportunities. It is no longer possible for a company to develop
competitive products while a the same time maintaining a passive approach to technica
change. Today high levels of technicad skills and a declared ambition to keep abreast of
technology are essentid for international competitiveness. * However indudtry is unable
on its own to meet the educationd requirements to raise the leve of technicd sills
(research education) or advanced research. Hence there is a mutual need to stimulate
and develop research co-operation between the different parties.

Research reports and the use of persond contacts have been the principa sources and
methods used by industry to gain access to public research. The persona contacts have
been necessary in order to gain “glent knowledge” which could not be obtained in other
WayS.31

Indeed one of the underlying motives for research schools and other smilar types of
establishment is to establish an exchange of knowledge between higher education and
the business community. Faulkner and Senker argue that research co-operation must be
firg of al established in areas where there are good opportunities for mutua exchange.
This does not mean that the short term projects should be given priority. Their recipe for
dimulating the flow of knowledge on different “research fronts’ is to creste many
mesting places and channels for research co-operation.

A Swedish per spective on industry-higher education co-operation

In relation to GDP, Sweden tops the R&D league table® Above dl it is the mgor
international business corporations (Ericsson, Volvo, ABB, Adra eic) that are
responsible for expenditure on research and development. The latter has tended to
increase while research in higher education stagnated in the early 1990s. In comparison

% For further information see“ Industrial Ph.D. student”, p.11
® Faulkner and Senker 1995, p12 ff
¥ Stenberg and Marklund, 1994, p.58

* Faulkner and Senker 1995
2 NUTEK 1996 B, p.21; SCB 1996.
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with many other OECD countries, a substantial part of Swedish industry is would
appear to be technologicaly specidised and competitive. However the technological
resources are unevenly spread. A third of al industrial employees work within com-
panies that do not have any university graduates on their staff. Moreover in certain parts
of industry, expenditure on R&D has declined since the late 1980s. There are important
exceptions, however, such as in the telecommunications and pharmaceutica sectors.

The principa concern of many anaysts today is that innovation within Swedish industry
and the diffusion of thisinnovation from the high tech sectorsis worse than in many other
countries. Furthermore there is a concern that the research at universities and research
inditutes is not on a sufficient scale® The gap between the research carried out in the
univergties and the R&D of the industrial sector has been too large™ As was pointed
out in the officid government report on “Co-operation between higher education and
business’, there are shortcomings in the present forms of co-operation. It is againg this
background that different attempts have been made to find new forms for the exchange
of knowledge between universties and the busness community. Naturdly the
government hopes that the development of indudtria research will lead to economic
growth that will enable Sweden to maintain and hopefully develop its sandard of
welfare® The view of many andystsisthat if Sweden is going to be able to assart itself
asan indudtrid nation, R& D will have to better organised. In particular, the exchange of
knowledge between university and business and between large and smdl companies will
have to improve.

As much as 85 per cent of publicly funded research in Sweden is carried out in the
universities. Countries such as France, Japan and the USA* have decided to invest a
smilar proportion of their funded research outsde the universties. This type of
imbaance may make it difficult to have a creative exchange of knowledge between
university and business.

Another factor that may complicate the diffuson of knowledge is that the univergties
and business have basicaly different requirements. For the universities, externd activities
come in third place behind undergraduate education and research. It is when the
externd activities strengthen these two mgjor functions that the conditions for research
co-operation exist. Industry’s collaboration with business has been largely characterised
by pragmatism. Companies that have wished to benefit from research findings have
sought out expert knowledge dl over the world irrespective of whether it is found in or
outsde the universties. Generdly spesking, companies have not been particularly
interested in developing research inditutions together with the universties®™ The
exceptions are the mgor busness corporaions and organisations that represent

% Stenberg and marklund 1994, p11 ff.

* S0U 1996:70

% Cf SOU 1997, p.37

% Sbrlin 1996, p. 62 ff.

¥ Industry’ needs are primarily geared to obtaining well educated staff, help with the utilisation of
research results and access to skilled problem solving.
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business interests which can work in a more long term fashion and with long term
research co-operation.

In Sweden, there are currently about 25 indudtrid research indtitutes actively engaged in
applied research. These indtitutes differ from each other. The industriad microelectronic
centre (IMC) carries out research a the component level while Sweden’s Testing and
Research Inditute (SP) is concerned with basic research in the area of test and
measurement technique, and applied research into the technicd evauation of materid
and products® In January 1998, the Swedish IT inditute AB was formed, an inditute
with a clear Swedish profile within the area of applied IT research * The government
accounts on average for 30 —35 per cent of the costs of the industrial research
indtitutes® The KK foundation currently takes an active financid part in helping to bring
about a restructuring of a number of these indudtrid research inditutes. The objective is
that the inditutes will be able to better act as a bridge between the universities and
business in order to provide a more efficient basis for the srengthening of business
competitiveness *

The Swedish Nationa Board for Indudtriad and Technicd Deveopment (NUTEK)
which is one of the principal actors in this area has sought to promote R&D co-
operation between universities and the business community.* In 1990, NUTEK and the
Natura Science Research Council (NRF) set up “materia consortia’. Drawing on
international experience, these consortia have sought to promote co-operation between
universty and indudry in the fidd of advanced maerid technology.® *“ These deven
consortia have been evduated three times by internationa teams of experts. Severd of
them are consdered to be world class. They have succeeded in establishing bridges
between the worlds of higher education and business. Severd of these consortia aso
have a potentia to develop this co-operation.®

During the 1990s, NUTEK has dso sought to establish direct contact with smal and
medium-sized companies in order to increase their awareness of current research. Since
1992, NUTEK has dso initiated a new form of research co-operation between industry
and higher education — skill centres. This type of co-operation, largely based on
American and German experience, provides funding for research posts, industry-based
doctord studentships and staff exchanges. Eight companies have come together along
with auniversty and NUTEK to form skill centres. All in dl, 28 sill centres have been

%8 www.sp.se, 1998-04-08.

¥ At the outset, the following institutions were included in the Swedish IT-institute: Swedish
Institute of Computer Science SICS), Svenska Institutet for Systemutveckling (SISU) and the
Institutet for Medieteknik(IMT). The KK foundation has alocated Skr. 200 million for the
development of new appliedareas at the Institute during theinitial period.

* SOU 1996:29

“ The KK foundation has participated in the restructuring of the Institutet fér Optisk Forskning
(IOF), AB Trétek, Sik —Institutet for Livsmedel och bioteknik andYKI

“2 NUTEK 1996 b, p.67 ff.

“ Corey 1997

“NUTEK 1996 b, p79 ff

* NUTEK 1995; NUTEK 1996 b, p 80
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established of which 19 have been evauated by an internationd evduation team.* The
quality of the work carried out and the mativation shown by both research students and
the participating companies have been of a high sandard. The only criticism of this pro-
ject has been the lack of femde participants and the insufficient atention given by the
Steering groups to the development of future strategies for these centres®” On the basis
of the criteria adopted, these skill centres would gppear to have been generaly highly
successful.

There are about 15 science and technology parks in Sweden where universties and
business are able to meet. This is yet another example of a form of co-operation that
draws on internationd experience. ® These science parks may be described as
environments appropriate to the establishment of new companies, products and forms of
co-operation between universities and business. This environment usudly houses hived-
off companies that have been started by researchers who have wanted to develop and
commercidise their own ideas and innovations. Development-oriented companies of
differing szes have located dl or part of thar activities in the park in order to teke
advantage of new ideas and to facilitate the recruitment of highly skilled personnd. In
Sweden, there are currently about 500 companies in these science and technology
parks. In the view of their branch organisation, Swedepark, science and technology
parks have made amagor contribution to innovation in Swedish industry.®

If univerdties are to make a dgnificant contribution to economic development and
technologica advance, it is essentid that there is a mutua exchange of ideas and
personnd between universty and industry. Universties have been encouraged by the
government to establish a closer co-operation with business without & the same time
committing themselves to high-risk projects. Instead researchers are to be given more
information and assstance with patents and legd questions. Small and medium-sized
companies will aso need to be helped in various ways in order to make the best
possble use of research and to find suitable forms of R&D co-operation with
univergties®™

* NUTEK 1997 & 1997 b.

“" The evaluation team proposed a formal training programme for those in charge of the skill
centres. In addition, the latter should meet once a year to exchange experiences. It was also
proposed that an annual conference should also be held to discuss scientific and technological
developments (NUTEK 19973, p.5-6)

“ A further example of co-operation between business and university is provided by the joint
project” Technical foresight” run by the Royal Swedish Academy of Engineering Sciences (VA)
and NUTEK. The aim of this project is to assess how research findings can be used to the mutual
benefit of both universities and companies. This project which draws on the experiences of similar
projectsin the USA, Japan and Denmark, indicates that there is considerable interest in adopting a
broad approach to the development of technology. The project will submit itsreport in early 1999.

“ For further information on Swedepark, see www.swedepark.se. In Sweden there are also seven
“technology bridge” foundations that have sought to facilitate work on patents and licences. In
addition, they have alsotried to convert knowledge and research findings into commercial projects
(SOU 1997:37).

% 'S0U 1996:70
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Industrial Ph.D. programmes

One concrete method that may be used to strengthen industry’s investment in research
and new technology is to provide research education directly for those working in
industry. Thisis a rdatively new phenomenon in Sweden dthough Denmark has had a
system of industry Ph.D. students since the 1970s. This three-year Danish programme,
administered by the Academy of Technica Sciences (ATV), requires that the doctoral
sudent be employed in industry a the same time as he/she follows a doctord
progranme a a Danish or foreign univerdty.® This programme is firg and foremost
amed at private Danish companies that have a direct need to develop their opportunities
for technologica and economic development. A requirement is that the doctora project
should be part of the company’'s research and development drategy and have a
scientific content. The project is drawn up by the company in co-operation with the
university research department. In addition to the Ph.D. courses, the doctoral student
will atend courses in management, project control, organisation and co-operation, teach
and participate in conferences, write scientific articles etc.

The programme requires that the ATV, on behaf of the Danish State, funds 50 per cent
of the doctora student’s sdary. Financid assstance is dso available to the universty for
counselling, course expenditure and project costs. The project has to be approved by
the ATV, the university and the government department respongble for indudtrid affairs.
At the gart of the course, a supervisory group is given responsbility for overseeing the
academic dudies as wel as economic respongbility for the conduct of the course
programme. The group condsts of a supervisor from the universty and from the
company. A representative from the ATV sdection group is dso included in this
Supervisory group. This person acts as a mentor or contact person with ATV. After the
first hdf year of the course, afind study plan, based on the project gpplication, will have
been completed. This plan will provide a detailed description of the contents of the
project, timetables for the course plan, travel, the submission of project reports etc. Part
of the doctord programme would aso require attendance a a foreign universty.
Formdly the ATV selection group should also approve the plan.

After three years, the Ph.D. student is expected to present a dissertation that will be
defended in public. If the project contains information that the company is not willing to
publish, the “secrets’ are assigned to a specia section and remain unpublished. They are
not subject to any assessment by the examiners.

About fifty new industrial Ph.D. projects get under way each year. Approximately 450
indugtrid Ph.D. students have received ther training under this programme and dmost
al of them have subsequently obtained employment in the private sector.

* ATV is more or less comparable with the Swedish Academy of Engineering Sciences. The
presentation here is based on their own information material “ Business Research Education, Ph.D.
— a co-operative project between the business community and university research” and “ Business
Research Education— an introduction” .
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In France, thereis another form of industriad doctora studentship run by the Association
de la Recherché Technique (ANRT). About 700 university graduates, mostly from the
engineering faculties, receive doctord studentships. In France, most of the industrid
Ph.D. students are dso employed by industry during their doctoral studies that cover a
period of three years. If the students fail to complete their studies during the dlotted
time, no further research funding is available. Experience of the French modd indicates
that the mgority of those who receive doctorates remain in industry (ca 95 %) and that
it is both an economica and effective way to increase the number of Ph.D.’sworking in
indugtry.

Since 1993, with the Danish and to a certain extent the French prototypes in mind, the
Research Council for the Technical Sciences (Teknikvetenskapliga rédet, TFR), has
provided funding for industrid Ph.D. studentshipsin Sweden.> Although indugtrid Ph.D.
studentships do not condtitute indugtrial research schools, it is nevertheless a Ph.D. pro-
gramme tha is firmly based in industry. The am of the programme is to find a chegp
way of increasing the number of Ph.D.’s working in industry and to create a bridge
between industry and the universties. The recruitment to the programme has been
primarily aimed at atracting employees in industry dthough TFR has sought to market
the modd in both industry and the universities. The basic idea underlying the project has
throughout been that the indudtrid Ph.D. student should have one foot in industry and
the other in the universties.

There are many different types of industrid Ph.D. student. It has generdly been the case
that a head of research from indudiry together with a supervisor from universty have
jointly applied for research funds for a specific industriad Ph.D. project. The Ph.D.
dudent has often been a civil engineer, employed by a large Swedish indudtrid
corporation.* Although large companies such as Volvo, Astra, ABB and Ericsson have
tended to predominate, small and medium-sized companies such as Lyckeby Starkelse,
Regam Medica and Geotronics have also taken part in the programme.

There is no common course plan for indugtrid Ph.D. students. Instead, under the
guidance of the head of research and a university supervisor, each student chooses a
number of courses from those avalable to other Ph.D. sudents. The principle
characteridtic of this type of doctoral programme is that the research student conducts
hisher dudies in a pardld fashion a both the industrid company and universty. The
indugtrial Ph.D. student has both an academic supervisor a university and an indudtrid
supervisor a higher place of work. The same rules gpply to indugtrial Ph.D. students as
for other doctord students studying on traditional Ph.D. programmes. Doctordl studies
cover aperiod of four to Sx years. Each indugtria Ph.D. student has dso usudly arefe-
rence group that includes both his academic and industrial supervisors. The task of the

%2 The presentation here is based on interviews with the head of administration at the TFR,
AnnMari Piloti and Charlotte Hall together with the organisation’s Annual Report for 1995/96
(http://www tfr.seftfr/tfr-arkiv.html,p 13).

%3 A number of doctoral students have also been physics and chemistry graduates.
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reference group is to run the industrid Ph.D. project and together with the doctora
student discuss the course plan, his work in the company and the opportunities for
practical assgnments. It is customary that an industrial Ph.D. student works one day a
week in indudtry in order to keep in touch with “redlity”.

TFR, aresearch council concerned with matters of pure science, places high demands
on the research projects in which they are financidly involved. The “qudity control” of
industrial Ph.D. students has primarily concentrated on the sdlection process. If the
project does not maintain high standards and is considered not to be entirely revant, it
will be withdrawvn a an early stage. The mgor role of the TFR is to ensure that the
project maintains high sandards and to provide 50 per cent of the funding. An
agreement is dravn up between industry and the universty whereby the TFR
recommends the parties follow a“modd agreement”.

Six different universties and a number of companies paticipate in some form of
indugtria Ph.D. studentship. The TFR and industry have financed, on an equa basis,
amost 50 industrid Ph.D. students. In April 1998, 41 projects were in operation. 11
projects have been completed, more than haf of which have resulted in Ph.D.’swhile a
further 2 have led to licentiate degrees.

In Sweden, the indugtrid Ph.D. studentship modd is till in the process of development.
At present, the TFR is seeking to increase interest in this modd among smal and
medium-szed companies as ameans of developing and transferring knowledge between
universty and industry. The firgt indudirid Ph.D. students, who began their doctora
sudies in 1993, completed their studies during 1997. No overdl evaduation of these
projects has yet been carried out. A number of random checks have been made and
there are plans to carry out a more systematic agppraisal of these projects. Nevertheless
the TFR has kept itsdf relatively well informed about the mgority of these projects. In
their view, the modd of indudriad Ph.D. studentships works satisfactorily and has
crested a unique form of competence. Industrid doctora students have acquired
academic tools in an environment thet is able to utilise and draw commercid benefit
from skills and knowledge that would otherwise have remained within academic circles.
Accordingly it is hoped that the distance between theory and practica application will
have been radicaly shortened. However not al of the new Ph.D. graduates will remain
within the companies where they received their training which is naturaly consdered to
be a great loss and a waste of capitd by those companies that have helped to finance
the programme. However as long as the Ph.D. graduates remain within Sweden,
employing ther skills and knowledge in either new companies that they have darted
themsalves or in other companies, the industria Ph.D. studentships can be considered as
successful both from the perspective of the financiers of the project and the state. On
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the other hand, the loss of a significant proportion of new Ph.D. graduates abroad
would naturaly be seen as an unforeseen and undesirable effect.

The TFR does not have any views on the research programme itself. The contract is on
aone-year renewable basis and if required can be discontinued prematurely. A number
of projects have encountered difficultiesin getting started. However the projects thet are
underway and those that have been completed have appeared to work satisfactorily. As
is the case with other types of postgraduate education, some doctoral students are able
to complete their sudies without mgjor problems whereas others require alonger period
of time. One indication that the industrid Ph.D. studentship model is considered to be
successful is that the Strategic Research Foundation (SSF) has dso contributed to the
funding of the TFR's indudtrid Ph.D. studentships. The SSF aso participates in the
asessment of the programme's qudity and reevance. It is the wish of the funding
bodies that a larger number of smal and medium-sizes companies will take part in the
project.

Resear ch Schools

Experiments with research schools have been in operation for severa years in Sweden.
An important underlying motive for the establis'ment of research schools is the need to
provide universities and industry with researchersin areas that are considered to be vita
to a society’s economic and social development. Research schools are seen as
providing crestive environments for training researchers and as a meeting place both
within the universty and in certain cases dso for the universty and the business
community. In the latter case, the am is to strengthen the competitiveness of Swedish
industry and to stimulate economic growth. The American graduate schools such as that
a the Massachusetts Inditute of Technology (MIT) are one of many sources of
inspiration for the Swedish research schools.

The research school experiment was initiated by a Swedish government Act.® However
it is difficult to provide an exhaustive description of the Swedish research schools since
the concept of “research school” is somewhat diffuse. Moreover new educational
measures have been subsequently adopted under the heading of “research school”.

A digtinction has to be made between research schools in Sweden that offer short
interdisciplinary courses (from 5 to 20 weeks) and those schools that are built up
around a comprehensive research programme. The latter are characterised by better-

> Thereis an urgent need of an evaluation of the industrial Ph.D. studentship programme. How do
the companies that have helped to fund this project assess its value both during the period of
study and after its completion? How do the students themselves view the benefits of this type of
doctoral programme? At the moment we are unable to answer these questions. New information
gathered with the help of interviews and questionnairesis accordingly an urgent priority.

* Prop 1992/93:170
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organised and more structured research programmes compared to traditiona doctoral
programmes. They usudly have their own adminigration, an organised curriculum and
the capacity to provide research supervison and evaluation of research results.
Furthermore, they are usudly actively involved in co-operation with the busness
community and other Swedish and foreign universties. In thisway, doctoral students are
able to acquire an interdisciplinary approach and the opportunity to creste their own
invaluable network.* Research schools also differ with respect to the extent of their co-
operation with industry. Certain research schools have little or no connection with the
business community while others have established awell-developed relationship.

Between 1993 and 1997, the FRN (Swedish Council for Planning and co-ordination of
Research) together with the Ministry of Education has financed an experimental study
comprisng about thirty research schools. These research schools may be seen as
belonging to the category, shorter “interdisciplinary doctoral courses’ with a relaively
week atachment to the busness community.”” According to the results of a
questionnaire obtained from 26 out of the 35 research schools supported by the FRN,
the primary objective for seven of these research schools has been to raise the qudity of
the doctoral degree. For a further five, the mgor priority has been to develop
interdisciplinary co-operation, especidly between the humanities and social sciences on
the one hand and the natura sciences on the other. Only two of the research schools
conddered that the development of co-operation between the universties and
society/business community has been their primary objective while for a further two
schools, it has been a secondary objective.™

According to an evauation carried out in the autumn of 1997, the FRN'’s research
schools are a vauable complement to more traditional forms of research education.
They have helped to encourage interdisciplinary exchange in the form of courses and
research across subject boundaries. Representatives from the business community have
been involved in some of these research projects, especidly in the fidd of technology
and the natural sciences. However it is gill too early to say whether the numbers of
completed doctorates and the quality of the theses have increased as a result of the
research schools.®

The evauation reports highlighted a number of problems that ought to receive a careful
scrutiny when the future of the research schools is under congderation. The receptive
capacity of the institutions, with respect to supervison and adminidration, is not able
to keep up with the external demands created by additiona resources® The question
regarding the long-term viability of the research schools is naturally associated with
the issue of whether or not research schools should be seen as a temporary injection in
order to encourage interdisciplinary research or as an attempt to develop a different

% Sandstrémand Huss 1998, p 7 ff.

" FRN 1998:4; Carlsson et a 1997 a, p.5.

% FRN 1998:4; Carlsson et a 1997 a, p.5; Sandstrémand Huss 1998, p 9 f.
* Carlsson et a 1997a; FRN 1998:4.

% The criteriain the evaluation report are presented hereinitalics.
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type of doctoral programme that will run pardld to the traditional postgraduate system.
It is concelvable that the “injection” will encourage the traditiona system to take aboard
new idess and move towards an increased degree of interdisciplinary research. If this
proved to be the case, the need for this type of research school would disappear in the
long run. A number of inditutions dso point out that the fixed resources of the
research schools are insufficient to cover the 50 per cent of totd expenditure that is a
requirement placed on the research schools®™ The research schools have been highly
popular among the Ph.D. students and have aso gained the widespread gpprova of the
universties. On the basis of this evauation, the FRN considers that the research schools
should continue to receive financid support for afew more years.

The Strategic Research Foundation (SSF) is one of the principa funding bodies for
research schools in Sweden. Together with the Forestry and Agriculturd Research
Council (SIFR) and the Swedish Universty of Agriculturd Sciences (SLU), the
Foundation has funded 27 research schools during the period 1995-2001. When the
programme is complete, gpproximately 800 doctora students will have been funded in
this manner.” The SSF research schools may be seen as the type of comprehensive
doctora programme that aims to provide industry with highly qudified personnel without
a the same having had a close relaionship with industry during the doctord programme.
The research schools have their own governing boards where industry is represented.
The only declared objective set by the SSF for the research schools is that between 65
and 80 per cent of the Ph.D. students should be able to find employment within industry
on completion of their gudies. All of the research programmes financed by the SSF are
required to submit annua reports and, a the start of every third year, the research
programme is evauated by the SSF working group and by externd, internationa
experts.

In comparison with the FRN financed research schools, a grester number of SSF
schools have a declared intention to develop forms of co-operation between universties
and society /industry. It is dso the mogt frequently cited primary objective of SSF
research schools. Six research schools gtate thet it is their main objective while a amilar
number place this god in second, third or fourth pogtion. Three research schools
congder that the qudity of the Ph.D. degree istheir first objective while five others Sate
thet thisgod istheir second or third priority.*

According to the evaduation studies, the doctora students are generdly very satisfied
with the research programme. However severa of the SSF research schools expressed
concern about future funding. In comparison with the traditiona research degree pro-
grammes, research schools would gppear to be a reatively expensve form of
postgraduate research. As a result, “poor” ingitutions find it difficult to participate in
these programmes. The demand for joint funding aso gives rise to a more complicated

81 Carlsson et al 1997 a, p 17ff
%2 Sandstrém and Huss 1998, p.12 ff; ibid, appendix, p.33 ff.
% Carlsson et al 1997 b. p5
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decison-making process where decisons are made a different levels within and
between the participating ingtitutions. This is viewed as a management and bureaucracy
problem that could endanger the implementation of the research school doctorate
programmes.*

Findly there is dso a potentia conflict between the quality of the doctora dissertations
and the demand for a high Ph.D. student turnover. The SSF has emphassed the
importance of keeping to the agreed timetable i.e. the Ph.D. dissertation should be
completed within four years. It is ill too early to evduate the performance of the SSF
schoolsin reation to their numerous objectives.

If an evauation of the performance of the research schools is redricted to the
assessment provided by those responsible for the research programmes, a number of
clear differences emerge between on the one hand, the SSF and FRN funded research
schools and traditional Ph.D. programmes on the other. The table below presents a
comparison of these assessments of research schools and the traditional doctoral degree
programmes in the light of a number of key characterigtics.

Table 1: A comparison between the SS- and FRN funded research schools and
traditional Ph.D. programmes.®®

Characteristics Mean value  Mean value
SSF FRN
Interdisciplinary co-operation 233 (2 236 (1)
Co-operation with potentia clients 183 (5 0.86 (10
Co-operation with foreign universities 081 (9 148 (7
Quality of written work by doctora students 109 (V) 138 (8
Ph.D. student turnover 154 (6 09% (9
Development of new forms of research education 224* (3 192 (5

Correspondence between course and dissertation units |  0.67  (11) 152 (6)

Interdisciplinary perspective on subject of dissertation 220 (4 228 (2

Proximity to research front 100 (8) 225 (3
Extent of network contacts between doctoral students 253 (1) 204* (4
Gender digtribution 0.76 (10) 070 (11)

Commentary: The answers are graded from —3 to +3 and denote the mean values for the SSF and
FRN research schools. The value O indicates that there is no difference between the research
schools and traditional doctoral programmes. The values between O and +3 denote that the
research schools have to an increasingly greater extent than the traditional doctoral programmes,
the specified characteristics, while values between 0 and -3 indicate that research schools have

“ibid, p 17 ff
% Sources: Carlsson et al 1997 a, p.14, Carlsson et al 1997 b, p.12
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these specified characteristics to an increasingly lesser extent than the traditional doctoral
programmes. The degree of deviation from traditional doctoral programmes is indicated by the
figure in parentheses. Significant deviations are denoted by an asterisk.

Interdisciplinary co-operation (> 2.3) is a feature of SSF and FRN supported schools.
Thisisindicated by for example by the creation of networks between doctord students.
Research schools are dso shown to have a dight preponderance of maes compared
with traditiona doctoral programmes (>0.7). The quality of the written work produced
by doctord students in the research schools is aso consdered by those who are
responsible for the operation of the research schools to be somewhat higher compared
with traditiona Ph.D programmes (1.1 — 1.4). Naturdly this does not say anything
about the qudity of future theses in the research schools. The same may dso be sad
regarding the extent to which the research school students complete their theses on time.
Proximity to the research front would appear to be rather higher in the FRN schools
than in the SSF schools or in the traditiona doctora programmes (2.25) The figures
indicate that in one areathat is of interest in this context, the different research schools
disolay substantid deviations from each other; SSF research schools develop
relationships with potential customersto a greater extent than the FRN research schools
and the traditiona doctora programmes (1.8). If this co-operation, particularly with the
business community is on a substantid scde, different views may emerge between the
various interested parties.®

Implicationsfor the evaluation of the knowledge transfer programme.

There are now a couple of decades of international experience in relation to the
evadudion of technologicd and indudrid innovation policy. As is the case with al
science, digtinctions may aso be made between different types of evaluation research.
For ingtance a digtinction may be made between those that use some type of “control
approach” where quantitative methods tend to be used to measure the effects of
programmes and policies (usudly in the form of cost-benefit analyses) and researchers
who congder that individua projects and set objectives are an unsuitable or inadequate
unit of andyss® Moreover there are different expectations and understandings with
regards to what an evauation of a programme or policy may provide. Against the back-
ground of the evaluation policy research carried out in recent decades, it is perhaps best
to adopt a broad perspective when evauating the effects and relative benefits of a
policy. Luke Georghiou argues in favour of what he cdls “an adaptive learning
approach”. This type of evaluation methodology does not just emphasise the function of
essentid feedback based on specific measurements but also draws attention to the need

% The assessment by those who are responsible for the implementation of the programmesisaform
of self-evaluation which means that an external assessment may give a different picture of the
research schools. It should also be emphasised that there are substantial differences between the
research schools themselves. Thisistrue of both the FRN and SSF funded schools.

%7 Georghoiu 1998, p 47 ff
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to provide the key actors with a satisfactory basis for decisons on whether or not a
policy should continue to receive support or be discontinued.

Evaduation has become an increasingly important and amost indispensable part of the

implementation of projects and policies on a more substantid scale. Few interested

parties are satisfied with a smple evauations based on a few key economic datistics.

Comprehensive and well-based evauations are required in order to a least obtain a
sub-optimal use of scarce resources and to legitimise continued funding of a particular

project or programme. The days are gone when politica or other authoritative decisons

were sufficient to judify the implementation of a project or programme.

In order to satiy the high level of expectations regarding evaudions, primary and
secondary as well as short and long-term effects should be taken into account. Internd
sf-assessment is an inadequate form of evduation of large projects that involve
subgtantia expenditure. More independent forms of externad assessment will dso be
essentid. When evauation is used as an important part of learning policy processes,
where feedback and information give policy makers a well defined bass on which to
make decisons regarding the continued funding or discontinuation of a project, the
frame of reference in which the evduation is developed should be dearly stated. Here
there is a clear need to ensure that the different interested parties are able to assess the
extent to which the eva uation process can be said to be balanced. Where an evauation
is unable to meet dl of the requirements and provide answersto al of the questions, it is
naturaly better to try to evauate as many sdes or dimensions of a policy as possble.
This type of mixed assessment is the best that can be achieved in a world where there
are no absolute truths®

In order to assess and understand the initiatives taken by the KK Foundation in the
fidds of knowledge and skills transfer between indudry, university and research
ingtitutes, a comparison should be made with other attempts to increase the exchange of
knowledge between academia and indusiry.®® The KK Foundation's programme in
relation to industrid research schoolsisthe areathat is closest to the initiatives described
above in the fields of industrid Ph.D. studentships and research schools. The experience
gathered from these activities may therefore be of use when developing and evauating
the new research schools. However the KK Foundation’s research schools ought to be
viewed in comparison with al other industrial research programmes in Sweden and
abroad.

% Fischer 1987
% A more detailed presentation of the differences between research schools and their relationship
with traditional doctoral programmesisto be found in Carlsson et al (1997 a, 1997 b).
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The KK Foundation’s programme for knowledge diffuson

Origins, aims and objectives

The Foundation for Knowledge and the Development of Competence, the so-called
KK Foundation was founded in 1994 with resources from the Swedish wage-earner
fund. The overriding aim of the Foundation was to create conditions that would increase
economic growth and improve competitiveness. Its operations ae regulated by
government decrees passed in June 1994 and January 1997.° The following three
objectives were laid down in these decrees.

1. To support the exchange of knowledge and competence between business
universties and research inditutes.

2. Tofinance research in smdl and medium-szed universities.
3. To support the development of information technology.

It is envisaged that this programme will “produce synergy effects via co-operation ”
which will comprise “generate a sufficient information to bring about a positive
changein attitudes’.

There arefive different sub-programmes:.

1. Promation of the use of information technology

2. Diffuson of knowledge and skills between industry, university and research
inditutes
Research in the new universties

4. Reorganisation and renewa of the indudtrid research system and
Informeation and attitude change

A further two programme units provide support for the above:

6. Panning, monitoring and evauation and
7. Office adminidration.

The programme plan lays down the overdl long-term objectives together with the annua
operationa objectives and the activities of each sub-programme.” The particular area
of activity thet is of gpecid interest in this context — the KK Foundation's programme
for the diffuson of knowledge — comprises sub-programme 2. The diffusion of

™ Appendices to government decrees of 23", June 1994 nr. 63 and 1*. January 1997 nr.6, respec-
tively
™ Seefor example, KK Foundation, Programme Plan 1997.
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knowledge and skills between industry, university and research institutes where,
according to the KK Foundation’s Programme Plan for 1997, the principa goals are:

An increase in the level of knowledge and skills in industry which will
provide universities with know-how and experience that will benefit
education, research and research co-operation. As a result, the business
community will to an increasing extent be able to benefit from the
knowledge available in the universities at the same time as the latter will be
increasingly able to provide courses and research that are relevant to the
needs of the business community. [ and] The establishment and devel opment
of research co-operation between universities, research institutes and
businessin areas that are of strategic importance to Svedish industry’

The programme area may be seen as a bridge between two cultures. The KK
Foundation has initiated measures to develop the exchange of knowledge and skills
between universties, research inditutes and business. This co-operation have been
established by means of a diadogue between representatives of the research community
and those of smdl and medium-sized companies. The am is to improve co-operation
between business and the universities. Forms of support are continualy devised in order
to achieve the gods that have been set for the programme.

Asof May 1998, the programme comprises seven different aress.

1. Consortiafor the development of skills

2. Company research schools and master’ s degrees

w

New forms for the exchange of knowledge between smal and medium-sized
companies and univergties

Co-operation between the new universties and industry
Research into the advancement of knowledge

Information, programme planning, and

N o o &

A forestry industry programme.

Consortia for the development of skills

This area comprises afive year programme designed to create nationd consortia for the
development of skills that will strengthen the exchange of knowledge and skills between
universities, research inditutes and the business community. A budget of 500 MKr
(million kronor) has been dlocated for this purpose. The programme has sarted with a
number of preparatory andyses, especidly in the area of information technology. An
introductory seminar was held on February 9" 1998, followed by workshopsin Umed,
Gothenburg and Stockholm. Information on the consortia is available on the Knowledge

2 |bid p.27
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Network, KNUT, where it is adso possble to express views and participate in
discussions.

Research schools and masters' programmes

Support for the establishment of company research schools and masters' programmes is
yet another method of developing the spread of knowledge and skills between the
business community and the universities. Company research schools will, according to
the KK mode, be developed as a co-operative venture supported by companies,
research indtitutes and the univerdties. The programme will be inter-disciplinary in its
course content. For example, courses will be hdd in busness studies, management,
patents and entrepreneuria issues. At least 25 per cent of the course work will be
practica work in companies. The course program will be financed in different ways. For
example 50 per cent of the wage costs of research students in large companies may be
financed at the outset by the KK Foundation. This proportion may be even higher in the
case of smal companies. Financid support will be given to masters programmes that
provide at least a one year post-graduate training in business-related subjects. Planned
expenditure by the KK Foundation in this field amounts to S. Kr. 570 million. However
total outlay is likely to be substantidly greater snce the business community is expected
to act as a co-financier of the programme.™

New forms for the exchange of knowledge between small and medium-sized
companies and the universities

The am of this programme is “ in different ways and using different methods to try
to facilitate contacts between small companies and universities and to develop a
better understanding in the universities of the business conditions and
requirements of small companies. The overriding objective is that there should be
an increase in the number of university graduates in small and medium-sized
companies.” ™

The seven company networks which were darted in the autumn of 1996 have
concentrated their efforts on establishing contacts with the universities as wel as a
certain amount of in-house training. In 1998, a number of projects were started up
including co-operative ventures with other actors such as Teknikerbrostifteleser™. Most
of these projects are on ardatively smdl scae (<1 Mkr). Included among the planned
Startup networks are:

A recyding network for used building materias, through, among other things, the
use of modern informeation technology

™ This is the most developed and single largest area of expenditure in the KK Foundation’s
programme. Company research schoolswill be discussed at greater length in this chapter.

KK Foundation’s web site: www.kks.se/kunskapsutbyte/ (1998-03-13)

KK Foundation, Programme Plan 1998, p.28
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A network to provide companies with assstance in ther operationa and
management development, co-operation and network congtruction, especidly in
relation to the introduction of innovative procedures.

A network to create “competent system suppliers’ through company development,
co-operation and skill development

A network to increase the mutua exchange of information and knowledge between
students, teachers, researchers and smal companies through manua designed as a
catalyst in the co-operative processes

A network linking pulverisng processes in the food indusiry

A network developing co-operation between industrid researchers technical
universities and students in Sweden and France

This programme area has been alocated a totd budget of 36.8 Mkr for the period up to
2000. A dight increase in this budget has been proposed.”

Co-operation between the new universities and industry

This programme is designed to provide incentives to the new universties to develop
their capacity and to find new forms which will enable them to better meet the demands
of industry regarding knowledge and skills. This programme which has a budget totaling
120 Mkr is carried out stage-wise in co-operation with the KK Foundation and
NUTEK. Inthefirst stage, the universities had to present co-operation proposals before
March 6" 1998. The universities were aso requested to provide an indication of the
resources that would be avallable between 1998 and 2002 for individud industria
Ph.D. and licentiate degree students who are working on problems of concern to
industry.

Resear ch into the advancement of knowledge

The am of this sub-area is to examine the mechaniams that influence and govern the
development of efficient co-operation between universty and business The KK
Foundation has accordingly initiated a number of research projects that are designed to
sudy the important role played by the univergtiesin reation to competitiveness, wefare
and regiond development. A three year research programme has started with the co-
operation of the Center for Business and Policy Studies (SNS). The studies undertaken
by the KK Foundation in this programme area are co-ordinated with those of other
potentia financiers, such as the Bank of Sweden’s Tercentenary Fund and NUTEK.

"8 A more detailed description of the various projectsis available at the project’ s home pages
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Information, programme preparation

The measures in this area are intended “to contribute to the development of new
methods in order that the flow of scientific and research information will be more
accurately targeted to both the business community and the general public”.”” Within the
framework of this programme, the KK Foundation finances five pogtions a the
Nationd Science Research Council whose task is to draw attention to the research
funded by the Research Council.

A forestry industry programme.

This 9x year programme was started in 1998 and will comprise three sub-areas. (1)
Future utilisation of Sweden's forestry resources, (2) New knowledge in the paper
industry, and (3) The forestry industry products of the future. The last-named aso
includes wood products in the congtruction industry. “The am is that the research
programme will be of use to the entire forestry industry. With the aid of an inter-
disciplinary approach which covers socid science and the arts as well as science and
technology, it is hoped to shed light on issues that are of fundamenta importance to the
find consumer”.” The research will be conducted a the new universties in dose
asociation with the edtablished universties, busness and the indudtria research
inditutes. The KK Foundation is collaborating on the preparation of this programme
with the Department of Industry and Trade,

Focus on Company resear ch schoolsand masters programmes

The sub-programme Company research schools and masters programmes is
currently the largest programme in volume terms. Its genera purpose may be described
in the following manner:

The measures undertaken by the KK Foundation aim to create conditions
that will help to draw on the skills and resources of the universities,
research ingtitutes and companies for the benefit of the company research
schools. The principal objective is to introduce innovations into research
education and to adjust it to the needs of business in order that more
researchers will be able to work in companies and at the same time ensure
that a greater number of those who work in industry will have a research
education.”

There are two principa objectives for this sub-area:

1bid.
" | bid.
™ See the KK Foundation’s home page located at : http://www.kks.se/kunskapsbyte/ (1998-03-13)
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An increased number of research educated staff working in industry, i.e.
more research graduates will leave university to take up work in industry
and more company employees will take part in research education.

The competence and resources of the universities, research institutes and
companies will be brought together in the company research schools. ®

In 1997, the following operationa objectives were laid down:

About five research schools would be started during the year of which a
number would be in completely new areas/combination of areas.

Resear ch education would be adapted to meet the needs of industry.” &

The work carried out in 1997 in order to reach the stated objectives involved the
preparation and appraisal by experts of gpplications, negotiations and contractua
agreements as well as the arrangement of seminars in order to create an interest for
company research schoolsin new aress.

The long term objective (Goad 2000) are that a least 150 persons will begin research
education (with the intention of darting a career in indudry), the number of gtaff in
industry with research experience (masters, licentiate or doctord) will increase and that
new forms of education would be started, followed up and eval uated.®

In the Programme Plan for 1998, a number of additiona company research schools
were proposed which would act as a complement to the existing schools in terms of
organisation and content as well as from aregiond point of view. It was dso suggested
that certain company research schools could possbly be developed into <kills
development consortia®

8 KK Foundation, Programme Plan 1997, p.28
& |bid., p.30

8 KK Foundation, Programme Plan 1998, p.26
& 1bid.
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Applications, selections and approved projects

The invitation to “devel op research and education in business-related subjects’ was sent
out on May 20" 1996. The aim was to encourage the universities, research ingtitutes
and industry to goply for funds from the KK Foundation. Projects that have an inter-
disciplinary approach and an IT profile would be given priority. In order to receive
funding from the KK Foundation, companies and other interest groups needed to
participate in the financing of the projects. Proposals regarding the development of
company research schools and the development of masters programmes would be
considered particularly important. A press rdease from the KK Foundation, 3°. June
1996, indicated that there was considerable interest in research educetion in the field of
business.

Proposals for 250 research schools were received and a first selection was made. This
was carried out internaly by the KK Foundation on the basis of the established criteria
(see above). After this initia survey, about 90 gpplications were consdered to be of
interest dthough most of them required revison. Following a didogue with the authors
of the various proposas, 70 applications remained. In light of the criteria laid down for
the projects, around twenty were considered acceptable. These were then examined by
externa assessors, representing business, the universties, public authorities and research
coundil. The find judgements were carried out by three independent judges and by a
specid working group. As a result of this survey, sx company research schools
recaived funding in this firgt round. Subsequently a research indtitute was aso granted
funds for the creation of a company-related research school.

At present, there are eight *company research schools that receive support from the
KK Foundation. The description of these company research schools presented below is
based on their project descriptions.

1. Ingt. For Management of Innovation and Technology (IMIT), Chamers University of
Technology and the Stockholm School of Economics. Company Research School
within the field of indusgtrid R&D (304 Mkr). The Company research school has
three principa objectives:

to develop and establish new forms for co-operation between companies
and universities. The aim is therefore to build up a long term, inter-
organisational co-operation which is however not based on a formal
agreement but rather on a formalised informal network.

to renew the organisation of research in the participating universities based
on the positive experiences from industrial R&D environments while at the
same time establishing research in this field at the smaller universities that
have experience of industrial co-operation. Hence the aim is also to try to

8 At present contract discussions are being held with company research schools in Luled and
Lund.
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develop future leaders who will be able to operate on the border between
industry and academia.

to advance knowledge and to establish a leading centre of competence
within project-based R&D which is an area of the greatest importance for
Swedish industrial competitiveness.

In order to fulfil these objectives, new methods will be developed for the
diffusion of knowledge combined with a growth in the number of persons who
will act as a link between industry and university. The company research
school aims to double the number of active participants and to give a priority
to small companies and new universities since they are best reached through
the established universities and the major corporations. The company research
school will also co-operate with other research schools particularly in relation
to courses and educational programmes in the field of project management
and project organisation.* ®

. Company research schoals in the areas of biotechnology and medica innovations.
Karolinska Inditut, Centre of Medica Innovations. (38.88 Mkr)

In the area of biotechnology, genetic research has created new opportunities
for biomedical research and biological engineering. New knowledge is the
most important factor underlying the radical changes that have taken place
in the pharmaceutical industry as processes based on chemical synthesis have
been replaced by biotechnology. New combinations of knowledge are
required. For this purpose, a new research programme has been developed in
the field of biomedical technology — biotechnology — which seeks to provide
business with expertisein thisarea.

Molecular and cell biology, biochemistry, genetics and DNA technique are the
core areas of this programme as well as R& D organisation and management.
Thirty industrial researchers who will run projects in association with
industry and Karolinska Institutet (KI) and will be trained within the
framework of this project. In different ways, Kl will seek to support skills
development in small and medium-sized companies while encouraging an
increased exchange of knowledge and technology between university and
business. The research school will train at least twenty doctoral students.” ®

% See KK Foundation’s home page : http://www.kks.se/projekt/itkunproj/proj5.html (1998-02-17)

8 hitp://www.kks.se/projekt/itkunproj/proj9.html (1998-02-17)
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3. Company research school within the area of gpplied IT and industrial software
engineering. Linkoping University (41.04 Mkr)

The company research school at Linkdping University offers a high quality
postgraduate research programme that is attuned to the needs of industry
that, in turn, takes account of the university’s special IT skills and an efficient
organisation that is integrated with an existing research programme and
strategic research projects. This supportive business-oriented environment will
provide research students with access to substantial supervision and a
programme that is adapted to individual needs at master’s, licentiate or
doctoral level. At the research school, industrial Ph.D students receive a
training in software engineering and other related areas of applied
engineering.

The programme focuses on the engineering aspects of construction,
development, production and maintenance of software for industrial
processes together with the supportive tools for these processes. Considerable
attention is given to the problems that arise in connection with the
management of large programme systems and their interaction with both the
organisations that are dependent on the development and use of these
systems and the computer hardware itself. The areas of application may for
example relate to information systems, user interface, real time systems or
service production. The research school will train at least twenty Ph.D.
students.?’

4. Company research school in the field of mining and metalurgy. Luled University of
Technology (11 Mkr)

The aim of the research school is to provide a high quality postgraduate
research programme that is oriented to the needs of industry. The company
research school will offer eight industrial Ph.D. places. The most important
elements in the research programme are mineral extraction and processing,
optimal use of metallurgical products, physical-chemical analytical methods
for separation and product adjustment, application of production safety
methods and the development of measurement techniques, computer systems
and process modelling. The company research school is funded by Boliden AB,
the Metallurgical Research Association and Luossavara-Kiirunavaara AB.%

8 http://www.kks.se/projekt/itkunproj/proj10.html (1998-02-17)

8 hitp://www.kks.se/projekt/itkunproj/proj11.html (1998-02-17)
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5. Company research school in the fidd of congtruction and interior environrment.®
Depatment of Building Technology, Congruction materids, a the University of
Lund (41.3 Mkr)

Vision: Current qualitative and frequently highly subjective views on
guestions related to materials and the effect of construction on the health of
housing residents should be replaced by more widely accepted quantifiable
knowledge.

Objective: To use research and education to substantially raise the level of
knowledge about the interior environment in the construction industry. In this
way it is hoped to avoid the creation of inappropriate interior environments.

Target group: All of the principal actors in the construction industry:
construction material manufacturers, builders, project designers, clients.

Activities: Activities take place in two areas, air quality of interior
environments and the sound environment/stability. The activities are:

1. Research into building technology, material technology, chemistry,
medicine, acoustics and mechanics.

2. Research education courses for Ph.D. students at company research
schools

3. Further education courses for industrial representatives and for students
at regional universities

The company research school will train at least 20 Ph.D. students.®

6. Company research school a Chamers Univeraty of Technology. Chamers CORE.
(34 Mkr)

The set-up at the company research school is aimed to produce a new type of
Ph.D. who is particularly suited to a leadership role that places considerable
demands on competence in relation to change. The substantial element of
action research in the doctoral programme will lead to training in qualified
reflection , applied systematics and not least interactive interventions (actions)
in the participating companies. In contrast to traditional Ph.D.s who are
frequently well versed in specific analytical methods and tools, a Ph.D. student

8 Contract discussions arein progress
% http://www.kks.se/projekt/itkunproj/proj12.html (1998-03-13)
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at the above company research school will instead work from a holistic and
action-oriented, methodological perspective.

The research programme will thereby adopt an action-research perspective,
where relevance criteria are linked to theoretical development. Hence thereis
no conflict between the development and the application of knowledge. The
focus has thereby shifted from problem solving to problem formulation where
the solution sets are not given in advance (which is often the case in
traditional technical/economic research) but are instead the result of a
common reflective process between researcher and practitioner. The Ph.D.’s
of the company research school are trained as experts in managing and
facilitating those inter-active knowledge-creating processes which provide us
with keys to actual developments and an improvement of the state of
knowledge. In view of the importance of R&D for enterprise and welfare, this
new type of “ developer of development work” will become a member of this
highly qualified new profession in the knowl edge society™

7. Company research school with an orientation towards smal and medium-sized
companies coordinated by SIK. Ingtitute for Food and Biotechnology (16 Mkr)

The company research school will train researchers for industry. The objective
Is that least 80 per cent of those who have completed the Ph.D. course will
obtain employment in industry. Throughout the programme which is based on
a rapid and highly concentrated course of study built up around specific
industry-related modules, the researcher will have continuing close contact
with the companies.

The objective is to ensure that small and medium-sized companies participate
in the research school and the research projects. A further important element
is to promote the diffusion of technology into the food industry. Hence the
programme will involve knowledge/skills from adjacent areas of technology.*

8. Company research school Trétek AB (10.2 Mkr)

“Objective: A business-oriented research programme which is co-ordinated
with strategic research projects at Tratek and in industry as well as with the
existing research programme at Luled Technical University. During this
period , five Ph.D. students will receive training. The programme is geared

! http://www.kks.se/projekt/itkunproj/proj2.html (1998-03-13)
% hitp://www .kks.se/projekt/itkunproj/proj 7.html (1998-03-13)
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towards recent graduates and for those who have worked for several years
and wish to continue their studies at the licentiate or Ph.D. level. The course
work is oriented towards environmentally-adapted surface-finishing and
gluing as well as the preparatory work together with IT applications for more
efficient control of materials and product management.”

Current pogtion

Company research schools that are run with the support of funds from the KK
Foundetion have been darted at different points of time which, in combination with
the different procedures followed when starting up company research schools, have
given rise to subdantid differences in the initid phases of the various company
research schools. All of the schools are in the process of establishing themsdlves and
none of them are fully operationa. The company research schools that have come
furthest have currently recruited haf of the planned number of doctoral students.
This survey of the company research schools is based on telephone contacts and
vidits to a number of schoolsin May 1998 and a study of the records kept at the
company research schools. A survey of eight of the company research schools is
presented in the table below.

% http://www.kks.se/projekt/itkunproj/proj16.html (1998-03-13)
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Company Resear ch School Current position

Fenix (1 and 6 above) Active board, selection of applicants underway,
entry in September 1998. At present, mainly
working with four companies

Linkdping University (3) Active board, continuous selection of
applicants. 10 graduate students accepted at
present (planned total of 20). Working on a
stage by stage basis with different types of
companies

Karolinska Institutet (2) Active board, selection of applicants underway,
at present (980520) 5 accepted and 8 contracted
(planned number of 20). Mainly working at
present with four companies. An increase to 12—
14 small and medium-sized companies in the
biotechnology areais planned.

Trétek AB (8) Active board, selection of applicants is
underway. At present, three of the planned
number of five have been accepted.

SIK (7) Organisation and start-up activities in process,
active board, two doctoral students accepted
out of a planned total of 11. Recruitment
ongoing. Contacts with four companies in the
area. (SKI also organises a company research
school financed by the Strategic Research
Foundation which co-operated with the KK
financed company research school.

Luled University of Technology(4) starting up
Lunds University (5) starting up
Organisation

Three main forms of organisation may be seen in rdation to the company research
schools: (1) A drong relationship to and integration in an established university
organisation, normally a department, group of departments or a section of a department
(for example the company research school in Linking). (2) A programme organisation
that is more or less independent of the respective university. Here the company research
schoal is usudly run on a project bass and the educationa courses are purchased from
co-operating universities or by a tendering procedure such as Fenix in Gothenburg. (3)
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Company research schools are run by an independent industry-related research indtitute
which co-ordinates the activities of one or severa university organisations that take on
the responghility for the course programme (for example Trétek and SIK).

The nature of the company rdationship dso varies between the different company
research schools. Here two main forms may be observed. In the first case, there is a
connection from the outset with a large or severa companies that form a consortium.
The other main form is where generd information is issued which gradudly attracts the
interest of both smdl and large companies. The form that the reaionship tekes is
naturaly highly dependent on the orientation of the company research school in
guestion. For instance, the company research school may be primarily interested in a
particular industry rather than trying to reach out to the genera public.

The Ph.D. students at the company research schools may be either the employees of the
main department — a Ph.D. studentship — or of the actual company. It would appear that
it is the latter that is usudly preferred. Variations frequently arise and in certain cases,
the company research schools are willing to accept the idea of flexible solutions.

Programme

The contents and form of the programme will largely depend on the type of organisation
and, case by case, on the form of the departmenta connection. A close departmenta
relationship usualy implies that the course programme varies little in form or content
from an ordinary doctord course. It is only the company connection that differs.

A less dose relaionship with a traditiond univerdty department would seem to offer an
increased opportunity to operate a different type of course programme from that of an
ordinary doctord research education. Here for instance, the course may be
characterised by “ continual changes in perspective and paradoxes’.

Regarding the presentation of doctora theses, the general understanding would appear
to be that these will remain within the exiging subject framework, a least over a
trangtional period. In the long run, it may be possible to creste new subjects of an inter-
disciplinary character.

In this context, it should be borne in mind that research educationd programmes may
differ substantidly between and within univergities ( i.e. between different subjects). This
means that a certain research education programme may not appear to differ from Ph.D.
progranmes in generd athough de facto it does so when comparing the research
educationa programmes that are actudly in place in different universities.
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Internal evaluation

The follow-up and evauation procedures followed by the company research schools in
relation to internd evauation is largdy the same as that followed by other Ph.D.
programmes (see above), at least to the extent that ordinary research courses are part
of the post-graduate programme.

In severd cases, the importance of externa assessors is raised, particularly due to their
formative character. They may naturadly be used as part of course development but are
nevertheess only a complement to the programme’ s own interna evauation.

Interna evauations are largely carried out in the form of annud follow-up sudies (in
certain cases, on a term basis) and, in the form of more or less traditional course
evauations related to the particular research courses carried out by the respective
departments. It is customary that individua study plans are drawn up for each of the
company research school doctoral students. As regards the choice of dissertation
subject, certain redrictions on freedom of choice would appear to be in operation,
patly to ensure that the research fals within the category of “appropriate and
business-oriented” and partly as a means of linking up with existing project research
and thereby increasing postgraduate student turnover. The latter is dso facilitated by the
dricter “culture of time’ that exigts within business and which finds expresson in the
greater respect for deadlines.

Problems

The occurrence of reported problems is generdly low and the mgority of them are of
the type that is reatively easy to solve or to handle athough they may take sometime to
clear up.

When making company vidits, a certain degree of opposition was noted for a number of
companies that were reluctant to participate in this type of project to develop kills,
particularly in relaion to higher education. Arguments that were encountered were for
instance “No funds are available” and/or “ There is a risk that the company will
lose its trained personnel to other companies’ This type of oppostion to the
development of competence is neither new or unique for company research schools but
has been observed in other contexts:

The participants did not consider that one could generally state that small
and medium-sized companies are uninterested in skills development but the
following problems were relatively common:

Shortage of time: companies have difficulties in releasing key personnel
from production
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Absence of a tradition in certain industries to work systematically with skills
development. The head of the company’s own lack of formal academic
training has given rise to a negative attitude towards universities in the
sense that they are not seen to offer anything practical

The company’s fear that investing in the development of staff skills risks a
loss of staff to other companies and new tasks™

Similar arguments aso appear in the contacts that company research schools have had
with certain companies. Once again the problems will appear to be greatest in relation to
smdl companies. The fear expressed by the latter that they run the risk of losing their
skilled personnel would appear to be somewhat less in relaion to a company research
school doctora programme than in a traditiond research program where the link with
the company is consderable weaker, or no longer exists. In other respects, it seems that
this kind of attitude among certain companies forms a substantia obstacle to both the
activities of the company research schools and to the generd development of skills.
Changing these attitudesis accordingly a matter of the utmost importance,

Many of the problems that have been reported can be said to be largely administrative.
For example, Sgning contracts is one of the most frequently mentioned problems. Here
it is not S0 much a matter of signing a contract with the funding agency (even though this
may in certain cases may be time consuming) but rather reaching an agreement between
the company and the educationa service provider. Sincethisareais ardatively new and
uncharted territory for both parties, it is hardly surprising that this process would appear
to require alot of time and effort. It should be remembered in this context that two often
very different cultures confront each other in this process — the less open culture of the
company with its demands for maintaining company secrecy, patents etc and the more
open culture of the universty with its need for public disclosure of research and other
academic activities.

In certain cases, it was stated that problems had arisen in relation to the gppointment of
the board of the company research schools. A source of conflict in this context was a
certain amount of disagreement regarding the principle criteria that should gpply to
membership of this type of board — traditional subject matter competence or a
willingness and preparedness to introduce change. It is dso stated in this context that the
KK Foundation could facilitate this process by means of clearer ingtructions and more
active support a the appointment stage.

There are a0 reports of alack of co-ordination especidly when severa universties are
participating in a company research school. For example, different views have emerged
in relation to the digtribution of points between the research dissertation and course

% KK Foundation (1998). Summary of discussions in Umed, Gothenburg and Stockholm in March
1998 concerning the question “How can national consortia participate in the development of skills
in small and medium-sized companies? Page 1
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work. Although this does not appear to be an insurmountable problem, it can
nevertheless point to different perspectives in relaion to knowledge that may not be o
eadly solved.

Cultural differences

Generally spesking, the work that has been carried out may be said to have been
characterised by a meeting rather than a clash of different cultures. A number of
exceptions have aready been noted under the heading “adminigrative problems’ and as
principaly a metter of different views expressed in reation to reaching agreements and
sgning contracts. Certain culturd differences have dso been interpreted in favour of
company research schools, for example the time culture that prevails in the business
sector. It is hardly surprisng that these culturd interactions have been rdatively
uneventful during these initid phases. The contacts that have been established arise from
a company’s positive attitude to higher education and to the universty world in generd.
The same could be said for the committee work of the company research schools since
many of the committee members from the business community have previous experience
of work in the executive bodies of the universities.

In a few cases however, certain representatives from the universties and higher
educeation have expressed their concerns and a degree of scepticism regarding company
research schools, especidly in relation to considerations of quality.
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Evaluation proposal
Introduction

The fallowing discusson will be concerned with a proposd for a naiona, research-
based evauation of the KK Foundation’s programme for the diffuson of knowledge
and skills between industry, university and research inditute. The programme currently
(June 1998) comprises seven different areas, namdly, (1) Consortia for the development
of ills, (2) Company research schools and master’s degrees, (3) New forms for the
exchange of knowledge between smdl and medium-sized companies and the
universities, (4) Co-operation between the new universities and industry; (5) Research
into the advancement of knowledge; (6) Information, programme planning and (7) A
forestry industry programme.

The above areas differ in Sze, character and development. The first two areas are the
largest. Consortia for the development of sills are a new initiative that has a planned
expenditure of 500 Mkr over the period to the year 2005. The programme is not yet
fully launched dthough planning and a certain number of preparatory studies are dready
underway.

Company research schools and masters  programmes are the single largest area of
expenditure, with a planned expenditure of 570 Mkr over the period to the year 2000.
It isaso the best established area. 250 Mkr has aready been distributed and a further
200 MKkr has been budgeted for the years 1998 and 1999.

Thethird area, concerned with new forms for the exchange of knowledge between small
and medium-sized companies and the universties is a relaively compact area of
expenditure comprising only 36.8 Mkr. The programme has started on a modest scale.
The KK Foundation has aso provided project assistance varying from 100 000- 1 Mkr
in support of the formation of company networks.

The fourth area of the programme is concerned with co-operation between the new
universties and medium-gzed companies. The emphasis is on the development of new
forms of co-operation in order to raise the levels of skillsin companies. Within this area,
assstance can be given to “ Ph.D. students who are working on problems of concern to
industry”. The Foundation has allocated 60MKkr in thisarea over the period to 2002. A
further 60 Mkr has been dlocated to this area by NUTEK. Enquiries about project
edimates have dready been submitted to those univerdties that are prospective
participants. The programme, however, has not yet commenced.

Aress five and Sx are markedly different from the rest of the programme. “Research
into the advancement of knowledge’ is amed at providing support for the development
of research that will help to spread basic knowledge about co-operation between higher
education/ research and indudtry. “Information, programme planning” is concerned with

41



SNS/UCER: Pre-study for the Evaluation of the KK Foundation’s Knowledge Exchange Programme

the dissemination of the information generated by the knowledge exchange programme
to industry, government authorities, organisations and mass media. By comparison with
the other areas of the programme, expenditure in these areasis modest — atotd of. 40
Mkr in each area during the period to the year 2000. Work in these areas has started
but on afarly limited scde. Approximatdy 10 Mkr of the 80 Mkr budgeted has been
distributed.

The fina part of the programme is concerned with the development and utilisation of
scientific knowledge in order to drengthen the competitive pogtion of the Swedish
forestry products industry. This area of activity is a an initid Stage. Negotiations
between the KK Foundation and the government and industry on the content and
financing of the programme are till under discusson. None of the 60 Mkr budget has
been alocated.

It is obvious, from the above, that the KK Foundation’s programme for the exchange of
knowledge and skills between business, universities and research ingtitutes is diverse and
dill initsinfancy. Hence it will not be possible to provide a this Sage, a detalled plan for
an evduation of the entire programme. Initidly, the emphasis in the planned evauation
will be on the second sub- programme, concerned with company research schools and
measter’s programmes. Aress three, four and seven are a'so very much in accordance
with the second part of the programme and should be integrated into the evauation
without too much trouble.

Regarding the first part of the programme, which isanew and mgor initiative, the results
are dill far too imprecise for the establishment of firm criteria and the design of an
evauation plan. ® It is dso difficult to identify short-term and measurable results from
the projects concerned with co-operation between universities and industry (area five)
and into research information (area Sx). In both cases, it is a matter of assessing effects
that cannot be measured until some time has passed.

Regarding areas one, five and S, it is suggested that the evauation should in this firgt
phase limit itsdlf to the documentation that gradudly becomes available in each particular
area. Once work in the various areas has become stabilised and results and effects have
gradually become discernible, a more detailed plan for the evauation of these areas of
the programme may be worked out and integrated into the evauation of the programme
asawhole. ®

% At present, there are no clear goals for this part of the programme. “ Well defined goals for the
programme will be subsequently drawn up as part of the developmental work with the consortia’
(KK Foundation, Plan of action 1998, p.12)

% The level of ambition regarding this extension of the evaluation and the possible consequences
that this may have for the staffing and budget of the evaluation project should be discussed prior
to any work being carried out on this type of plan.
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Evaluation of the KK Foundation’s company resear ch schools

The nationa research-based evauation of the KK Foundation’s initiative on company
research schools is not solely concerned with an evaluation of research schools per se
but also with an evauation of the effects of what we consider to be a mgor attempt to
shift parts of technicd, science and medica research in a more socidly relevant
direction.® However evauation atention is not focused on the activities of the KK
Foundetion, athough this would naturdly be interesting as one of a number of
explanations of the programme' s possible success. Instead, two problems will be at the
heart of the nationa evauation. First, the anaytica and economic problems associated
with the gods, implementation and results of the programme. Secondly, a pedagogica
and socid problems related to the actud carrying out of the educational programme.

The nationa evauation of the research schools is not the only evauation that will be
carried out. The research schools will themsalves conduct a continuous follow-up and
evauation of their activities, to develop and to assure the qudity of their educationd
progranmes. The am of these interna evduations is to ascertan whether the
educationa programme has fulfilled the gods that the educationd providers, co-
operaing companies and the participants themsalves have set. The evauation should be
able to point to what has and has not been satisfactory and to suggest appropriate
measures that could be taken to develop and improve the programme. An important
aspect of evauating one's own activities is to examine the views of sudents, teachers
and supervisors in the various companies involved regarding the planning of the courses,
their content, teaching methods, literature, supervison, co-operation, research funding,
examinations €etc. etc.

The KK Foundation will aso take on responghility for following up and evauding the
activities of the research schools. The am of the KK Foundation’s follow-up study is to
see whether each project has followed its agreed plan and is proceeding in line with the
Foundation's overal gods. The collation of written documentation and annud reportsis
an important part of this follow-up procedure. Persond visits, conversations with those
involved and interviews with key individuas will complement this written meterid.

The research-based evauation follows a different approach and will have goas that
differ from those of the locad evauation and the KK Foundation’s follow-up study.
Through its own attention to individua projects, the research-based evauation will
congder the overdl programme at the aggregate level in order to study the Structurd

% This means that the individual research schools will not be analysed separately but jointly and
comparatively. Nor will an assessment be made in the national evaluation of the quality of the
research carried out in the individual research schools. In addition, detailed knowledge will be
required in each individual research area and we assume that individual research schools will
themsel ves take on the responsibility for the quality of their research by using external assessors,
benchmarking and peer reviews. (The results of this type of quality assessment will naturally be
taken account of in the national evaluation, together with budget analyses, publications, citation
indicesetc.)
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effects on the educationd system and industry.®” An important part of the scientific
evauation will be to try to understand and find explanations for these structurd effects.
One of the most important tasks of the evauation will be to provide a continuous
feedback to the programme's principa participants — graduate students, educational
providers, indugtridists and clients. In alonger perspective, our am is to summarise and
evauate the results of the programme and to draw certain lessons from this experience
in the light of future decisonswith Smilar initiatives.

In order to achieve a high degree of credibility and legitimacy for the conclusons drawn
from the nationa evaluation, it will be necessary to validate these results in the context of
internationa experience of amilar progranmes. The nationd evauation will therefore
have to be complemented with an internationa survey. Consequently, a further task for
the nationa evauation will be to produce materid that can be used as a bass for this
internationa gppraisd.

In order to ensure that its findings are seen as impartid, it is highly important thet the
nationd evauation is caried out with the utmost scientific integrity. This will be best
achieved by an evduaton caried out by independent researchers and an
interdisciplinary team of experts drawn from severd of the academic areas touched on
in the evauation. The development of a theoretica understanding of higher educeation
and the role of research in the process of socid change ought to be an objective per se.

The goals of the evaluation

The gods of the nationa research-based evauation of the KK Foundation’s research
school programme are;

to describe the growth of the company research schools in terms of their
preconditions, barriers, opportunities and dynamic features (resources, adaptive
capacity, research environment, infrastructure etc.)

% This part of the evaluation will be co-ordinated with a much larger research programme, The
university “in situ” —the role of higher education in the current process of social change, which
was started in 1995 and has engaged researchers from the Universities of Lund and Umed together
with Chalmers Technical University in Gothenburg. This research programme is particularly
interested in questions concerned with the relationship between higher education and research on
the one hand and Swedish competitiveness, the availability of skills and regional development on
the other. This programme is being conducted by a multi-disciplinary research group with an
emphasis on social and economic geography, architecture and the history of ideas. Within the
framework of this research programme, a team of leading Swedish and foreign academics have
carried out a study entitled Universitetens och hdgskolarnas betydelse for konkurrenskraft,
valfard och regional utveckling (The significance of higher education for competitiveness, welfare
and regional development). This study has also touched on the role of research schools.
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to describe the participating companies in terms of their interests, motives for

participation and expectations regarding company schools

to describe the educationd inditutions and ther interess, motives for

participation and expectations regarding company schools

to describe the recruitment processes and the background, motives and future

plans of the students

to describe the content and structure of the educational programme

to describe the areas of research, research activities and research relevance of

the various company research schools

to describe the co-operation between different interest groups

to andyse and evduate the results of the programme viewed from the
perspective of the Ph.D. students, univergities and the participating companies

to survey the academic output of the company research schools and its
digribution (publications, participation in conferences, symposa and popular

science activities etc.)

to andyse and evaduate the knowledge generated (origindity, innovetive

capecity, applicability, utility, economic potentia etc.)®

to assess the long-term effects of the educationd programmes on higher
education and research, industry and society (research relevance, supply of

skills, competitiveness, regiond development and economic growth)

to develop a theoreticd understanding of the role of higher education and
research in current socia change and thereby to try to understand and explain
the importance that a government programme for company research schools

may havein this context.

The preconditionsfor a national evaluation

According to the directives of the KK Foundation, the company research school
progranme is to be evauated in relation to the overdl gods lad down by the
foundation. Among the latter’s goals for co-operation between univerdty and industry,

% This is carried out indirectly by means of analyses of assessments made in relation to project
applications, reviews of papers and academic articles, participation in conferences, publication

indices etc.
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emphasis is given to rasng the levd of knowledge and kill in industry and to the
acquistion of knowledge and experience from the business community. Here the stated
objective isto increase the capacity of the universties to conduct teaching and research
thet is rlevant to the needs of indudtry at the same as there is a need to ensure that
industry will to an increasing extent will be able to take advantage of the knowledge and
research findings of the universties.

Systematic co-operation and mohility of individuals between higher education, industrid
research inditutes and companies will strengthen contacts between university and
industry. This research co-operation will occur within aress that are of drategic
importance for Swedish industry. The Foundation seeks to give priority to areas that will
have effects that are long-term, generic (producing positive returns on severd levels)
and exemplary. The programmes that recelve support from the KK Foundation are
intended to exert a systemic influence and lead to sructurd changes. The overriding
objective in relation to the company research school programme is to renew research
education and to adapt it to meet the needs of indudtry.

The regtructuring of the relations between the universities and industry should, according
to the KK Foundation, have the following effects:

increase the mohility of individuas between higher education, research inditutes
and industry

increase the volume of research that is directly oriented to meet the needs of
industry

increase the proportion of Ph.D.’s who work in industry and an increase in the
proportion of industrid employeeswho hold Ph.D.’s

increase the number of research educated staff in industry (an increase in the
proportion of Ph.D.’s who work in industry and in the proportion of industrid
employees who become Ph.D.’s)

drengthen indudtrial  research inditutes as bridges between research and
industry, and

increase the trandfer of technology, knowledge and skills, to small and medium-
Szed companies.

In addition to these genera gods, there are aso a number of specific gods for the
various projects. For obvious reasons, different research schools may have different
goals. However there are dso localy determined godls that regppear in severa project
descriptions. In order to capture the specia characteristics of the KK funded company
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research schools, we have tried to sdect those goals that recur most frequently and
which tend to differentiate company research schools from other forms of research
education.

Without seeking to provide a comprehensive description, the following gods may be
mentioned as kind of synthess of the locd gods. From the perspective of the
participant, the educationa programme should be:

god oriented

rapid (study duration)

close to industry

upervisor-intensve

individualy adepted and

high qudity

The educationa programme should also be characterised by an increased eement of:

co-operation with industry

interdisciplinary and problem-based learning
industry- related course materia

project-based research and development

direct action research in the participating companies

The educationd programme will lead to:

development of new knowledge and technology thet is of relevance to
business and society

transfer of knowledge and technology between higher education and
industry

development of competence, particularly within smal and medium-sized
companies

increase in the demand for Ph.D.’sin industry and

increase in the number of researchers working in industry
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The new researchers will (in addition to their basic research sKills):

be trained (and suitable) for leading postsin industry

have a holigtic perspective

be problem formulators rather than problem solvers

develop R&D

have a propensity to change and be disposed to act accordingly

be able to convert research results into productive activities

In addition to the explicit formulated gods, there are dso implicit and underlying
unexpressed goas and motives in progranmes of this type. Viewed from the
perspective of society, the company research school programme is intended to lead to
an increase in the investment returns from higher education and research, higher leves of
productivity in industry, improvements in competitiveness, the growth of product
innovation and new companies, lower levels of unemployment, regional development
and a higher level of economic growth in the nation as awhole.® Strategic initiatives of
this type may be seen from this pergpective as an ingrument for the achievement of
political goals on which there may be some disagreement.*®

One motive for the participation of higher education and research in company research
schools —in addition to al of the officialy declared motives — is the need to increase the
capacity for research education, to widen its recruitment base and to raise the
proportion of externdly financed research. Viewed from this perspective, it is not
necessarily the case that a publicly funded programme of company research schools is
the solution that the universities would consider being the most valuable. If a comparable
volume of resources could have been made avallable to the universties without the
commitments that they are obliged to make under the scheme, it is conceivable that this
would have been a preferable dternative. The universities and research inditutes could
then have concentrated on pure research and moreover avoided the risk that their best
researchers would leave higher education to take up better-paid positionsin industry.

% Cf. with the body of thought that is usually summarised under the heading of human capital, first
developed and presented by Theodore Schultz. (see e.g. Schultz, T.W. 1961: Investment in Human
Capital in Karabel, J& Halsey, A.H. (eds) 1977: Power and Ideology in Education. New York:
Oxford University Press.

1% \ith regards to the use of resources for the purposes of research, there are two possible areas
of research policy conflict. At a genera level, there is a conflict between investments in
technology, natural science and medicine on the one hand and in social science and the humanities
on the other. Another type of conflict may emerge between the commitment of resources to pure
research as opposed to applied research. At amore general level, there may also be disagreements
between the extent to which resources should be devoted to research instead of to other areas of
society. Decisions on how resources should be used for the purposes of research often contain
implicit views on these research policy issues.
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There may however dso be good motives for a commitment by higher education to the
research schools. For instance, there may be a need to update the education and
research conducted in the universties for it to be more in tune with current
developments in industry. This would be particularly true of areas such as eectronics,
computers, telecommunications and medicine where industry has made a heavy
investment. Another motive may be to develop the relaionship between pure and
applied research by means of an increased technological input from industry.

Viewed from the perspective of industry, investments in company research schools
should be profitable. This means that industry’s need for trained researchers, both
quantitatively and qudlitatively, will be more easly satisfied under the research school
programme than has been previoudy the case. Closer links to the universty will dso
give companies an increased opportunity to influence the content and pattern of the
educationd programme in a direction that appears more relevant to the company. In
turn this will provide the companies with an opportunity more to ragpidly adopt new
techniques and knowledge which will give them competitive advantage over other
companies.

A further motive for company financid support to research schools is that a close
relationship with the universties dlows companies to test promisng researchers in
authentic Stuations in thelir own companies, without having to make any commitment. In
their subsequent recruitment procedures, they will be able to pick the cherries out of the
cake. °* The company may aso be able to solve specia research problems at a low
cost by dlowing the research student to work on them as part of his dissertation.

Naturaly there may aso be more or less concealed motives for carrying out a research
project within the framework of a company research school. Those who are recruited
within the university may see an opportunity to gain entry to a company via a company
research school and subsequently secure an interesting, secure job and a high saary.
For those who are recruited from industry, there may be the attraction of persona
development and the possibility of advancing within the company or seeking a new job
as aresult of the research programme.

Evaluation strategy

A number of consderations have to be taken into account when choosing an evauation
drategy. The starting points for such an andysis are the questions regarding whét is to
be evauated, the reason(s) for its evaduation, for whom the evauation is being carried
out and how the results are to be used. In the above we have emphasised that the

%8 However the opposite may also apply i.e. companies use company research schools as an
opportunity for outplacement of unproductive technicians/engineers with problems where entry to
adoctoral programme is seen as a much appreciated stimulus, at the same time as society agrees to
pay half of their salary.
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national evauation ought to be research-based and directed towards more general
knowledge of processes, the results and long-run effects. The am is to understand what
has happened, to find explanations for it and to provide the various interested parties —
the students, educationd providers, indudridists and dients — with a flow of new
knowledge. In a longer perspective, the am is to summarise the results of the
programme o that decison-makers at different levels will be better able to make future
decisons regarding Smilar investments.

The above congderations imply that both an evauation of the interested parties and an
explanatory evauation mode will be required. The former assumes that the interested
paties may hold different views regarding the activities that are to be evauated,
dependent on different premises, interests and perspectives. This would suggest thet in
relation to certain issues there are no absolute objective truths. As an evduator, it is
necessary to describe and explain the subjective standpoints of the different interested
parties. What is then consdered to be true or false, right or wrong, good or bad is
decided by the set of values on which the evauation is based.'*

An explanatory evauation is one of severd conceivable evauation modds. Digtinctions
may be made between different evauation modds with respect to goas, structure,
methods, implementation and use of results. Roughly spesking, one may disinguish
between product-oriented models, process-oriented models and explanation-oriented
models.

The product-oriented models are — as the name suggests- directed towards the analysis
of results and the more long-run effects of the activities that are to be evauated.
Normally, the results are compared with the declared gods and with the required
investments of time, money and other resources that are essentia to the implementation
of the programme. The vaue of the programme is expressed as a ratio between the
invested resources and the benefits of the programme. This is what is termed a cost-
benefit analyss. The modd is based on therationd ideathat it is possible, in advance, to
formulate clear (measurable) goas, means to reach these godl's, and to establish whether
or not the goals had been satisfied. Product-oriented evauations are often carried out
by and for higher levels of a command hierarchy. The am is usudly to check on the
operations of a programme and to move it in a direction where it will more reedily fulfil
its gods. This strategy will work well if the gods of the operation are clear and subject
to a consensus of view. The Strategy is less gppropriate when the gods are diffuse or if
there is a conflict between the various interested parties in relaion to the goas. The lack
of process information also makes the strategy less suitable as an insgrument that could
help to develop and change a programme,

192 Compare for example the situation where several people wish to come into a popular restaurant.
The doorman may state that the restaurant is full and that they are unable to take any more guests
while in the view of those trying to get in, there may be lots of room. What may be considered as
right or wrong in this context may be perhaps decided on the basis of the maximum number of
people that the restaurant may take, according to the local fire regulations.
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Process-oriented models are principally devoted to a study of processes and events.
The centrd ideais that if one can in various ways guarantee that a process will maintain
a high qudity, the product will dso be satisfactory. The processes are often studied
informaly by means of quditative methods where the am is to try to determine the
strong and weak sdes of a programme. Feedback is constantly provided to those
involved in the programme in order that they may move towards the declared god's and
the explicitly expressed intentions. Process-oriented models are suitable when a
programme is renewed or developed. However the emphasis on qudlitative methods,
the lack of clear criteria and an overdl view make it difficult to establish and explain the
results of aparticular area of activity.

The primary objective of explanation-oriented evaluation models is to describe the
underlying assumptions of a particular programme, to understand the processes involved
(what happens) and to explain its results (why it happens the way that it does). Thisis
caried out by sysematicdly rdating the observed results to the assumptions and
processes of the programme. Interpretation, analysis and evauation are dways made on
the basis of an explicitly formulated frame of reference where the studied programme is
placed in a larger context. This reference framework satisfies severd gods it is
ingtructive when choosing relevant aspects and methods for data collection, it acts as a
basis of interpretation and a source of value judgements in relaion to the andysis and
evauaion of reaults. It dso provides a point of reference for the assessment of the
reliability of the results. The strength of this approach is that it usualy provides a good
basis on which to make decisons. It dso answers questions regarding the satisfaction of
goals and at the same time provides vauable feedback to the various interested parties
in order that they can develop the processes of the programme.

The contents of the evaluation

A convenient darting point for an explanation-oriented evaduation of the interested
parties is to describe the programme that is to be evauated. This should start with a
brief survey of the principle characterigtics of the type of research schools that are
funded by the KK Foundation. Severa questions can be raised here. What can they be
expected to achieve? How have they developed? What political consderations have
influenced the decison to pursue this initiative? This survey will have to be carried out
from both an overdl nationa perspective and from the standpoint of the individua
projects. In addition, account will have to be taken of the way in which the project
concepts have been developed and reaction to this discusson on the part of the
educational providers and the participating companies. In order to identify possble
conflicts of goas between the different parties, it is particularly important to examine the
negotiation process between those who have put forward the proposals and those who
are responsble for the funding.

51



SNS/UCER: Pre-study for the Evaluation of the KK Foundation’s Knowledge Exchange Programme

Preconditions

It is ds0 extremdy important to gain an indght a an early sage into the preconditions
surrounding the programme, the factors affecting its initid phase and the difficulties and
obstacles that have been encountered during its development. This andysis will have, as
its garting point, the tasks that the programme has been given according to the project
plans. The evaduation should examine the preconditions that affect the capacity of the
universities to conduct their operations i.e. premises, equipment, libraries, computers
and economic and staff resources. Here we are also concerned with the concept of
research environment: the overal scae of the programme (critical mass), organisation,
competence, status, research fidds, areas of specidisation, tradition, culture, networks
etc. Againg the background of the overall objectives of the company research schools,
it is naturdly important to carry out a detalled examination of how the universties,
research ingtitutes and industry are expected to co-operate on this project, the number
of companies involved, the extent of the collaboration between the various interested
parties and the degree to which it has proved successful. In this context, it may be
profitable to gart out from an andysis of different cultures — the worlds of industry and
research — which come together in the company schools. The background of the
students, their level of knowledge at the start of the course, motivation, study conditions
and future plans are dso important components in the analyss of preconditions.

Processes

The processes involved in the programme are dso an important subject of analyss. The
following central processes in the conduct of an industry-oriented research education
will require analysis. management processes, co-operative processes, development of
skills, production and dissemination of knowledge.

The management processes are concerned with the organisation and management of the
research schools. In more concrete terms, they ded with the planning and distribution of
regponsbility and work assgnments. The recruitment and preparation of staff aswell as
recruitment measures directed towards potentid sudents are key parts of the
management processes. Information, counselling and personnd training together with the
overd| planning of the content and structure of the programme dso belong under this
heading.

Teaching and learning processes are essentid to the development of individua
competence. As an evduator, one should seek to examine these processes in as
detailled a fashion as possble Student participation, working climate and socid
relaionships are vitd aspects in this context. The forms of teaching, working methods
and learning drategies are other important areas that will have to be closdly examined.
As regards the doctord programme where the student himsdf will carry out a mgor
part of the work, it will be essentia to take a close look at the forms in which thess
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supervison is provided and how the student experiences it. The same applies to
assessment and examination procedures.

Co-operation in research groups and networks as well as with clients, service providers
and other interested parties are important processes in a research education programme
that takes account of the interests and needs of industry. From the point of view of the
evaduation, it is important to study how these co-operative functions and the different
ways in which it affects the research work. The processes that are required to stimulate
the production of knowledge, the development of technology and the dissemination of
the research results to industry should aso be described. The same dso gpplies to the
processes that govern the spread of knowledge in a broader sense where account will
have to be taken of research publications, conference participation and a desire to
communicate research findings to the wider society.

Results

The purpose of an evaluation that seeks to describe the preconditions and processes
involved in the company research school programme is to provide a basis for a better
understanding of the results of the programme and to provide explanations for these
results. However the results should firgt of dl be examined in relaion to the gods that
have been set for the programme.

The company research school programme has a number of different gods, formulated at
different levels by different interest groups. The gods ae both quantitative and
qualitative and more or less complex. They are both short and long term and are
directed towards different areas in society. It is naturaly not easy in such a Stuation to
provide a smple, unambiguous picture of the results of the programme.

A fairly evident result that ought to be the subject of examination is the actud extent to
which the programme has actuadly been implemented. A quantitative andyss of the
programme should naturaly contain data on the number of applicants, enrolled students
and graduates as well as the length of the study period and drop out rate. Data on the
number of completed reports, published scientific articles and appearances a nationa
and internationa conferences as well as the number of Ph.D.’s should aso be included
in the quantitative andyss

Although the quantitative andyds is important, an evauation of the results of the KK
Foundation’s research school’ s project will above al be dependent on the quality of the
programme, the knowledge and skills acquired by the students and the research results
that they have achieved.

In the context of research, qudlity is primarily defined in relaion to the generation of new
knowledge and/or new technology. Origindity, cregtivity, innovation and the skilful use
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of methodology are the usua criteria for the assessment of research qudity. It isin the
nature of things that the assessment of the quality of research can only be carried out by
expertsin their respective areas of research. Indirectly this type of assessment is usudly
made in conjunction with project applications, reviews of papers and scientific articles
and in relaion to academic appointments. Direct tests of the quality of research take
place in relation to the evauation of research according to the peer review method and
in conjunction with the defence of doctora theses. As a non-expert evauator,
secondary assessments will aso have to be used in the present context.

The usefulness of research results and the criteria of benefit provide us with an externd
criterion for the assessment of the quadity of research. The question to be raised is the
following: To what extent have the results of the programme facilitated the spread and
use of new technology? Have the results led to patents being taken out on new products
and the manufacture of new products? What is the economic significance of the research
results? What importance have the results had for regiond economic development?
Wheat are the economic benefits of the research that has been carried out?

From the perspective of the research student, the research programme will be
consdered to be successful if it is carried out according to the agreed timetable, meets
the high demands for qudity, provides relevant knowledge for which there is a demand
and leads to interesting and attractive jobs.

Viewed from the perspective of the universties, the research programme will be
consdered successful if it contributes to high standards of research that attract national
and internationa attention. It is important in this context to emphasise the role of
successful research as a means of atracting students, staff and resources. The status of
researchers, their persona careers and the demands of industry for their services are
aso important criteria of success.

Viewed from the perspective of the participating companies, the programme will be
consdered successtul if it strengthens the growth of skills, improves existing processes
and products, develops new technology and new products and contributes to the long
run profitability of the company. Viewed from the perspective of sate and society, the
research programme will be deemed successful if it leads to changes in research
education, helps produce a new type of company-oriented researcher, increases the
number of researchers in industry and leads to the development of new knowledge,
technology and products. In the longer term, this should lead to increased
competitiveness for the Swedish economy, stronger regiond and nationa economic
devel opment, lower unemployment and increased welfare.'®

18 ccording to our proposal, international experts will carry out the peer review. The success of
company research schools will be evaluated in terms of the social criteria and international
experience of similar programmes.
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Inter pretation and analysis of results

The interpretation and andysis of the results must be based on an accurate description
of the research programme’'s preconditions and processes. A first task is to determine
the extent to which the research schools fulfil locd and nationa gods. In this way it will
be possible to ascertain what is working well and dso less well. By then proceeding to
examine the results in the light of the project’ s preconditions and processes, it should be
possible to find explanaions for what has gone wrong. Findly the processes — what
actudly happens — can be compared with the prevailing conditions, in order to gain
some ingghts into how the project can be developed and improved. This type of
andysis can give rise to a questioning of the project’s preconditions i.e. the overdl
framework and perhaps dso its goals.

By relating the three basic components -preconditions, processes and results — to each
other, three different types of andyss may be made: an outcome andyss, a process
andysis and a resource analysis. Our knowledge of the operation of research schools
will be subgtantidly improved by means of this type of andyss. In the following, we will
take acloser look at these andytica drategies.

Outcome analysis

In the outcome andyses, the evauator compares the different results with those
preconditions components that are conddered on the basis of certain theoretica
premises to have a degree of explanatory power. Quantitative results such as the time
taken to complete a course of studies and the drop out frequency may be related to the
student’s educationa background, motivation and study conditions. They may be aso
related to the knowledge and pedagogica skills of the teaching staff and researchers or
to the avalability of gifted supervisors and interesting research subjects within the
participating companies. It is not possible to say a priori which of these explanations will
be more credible than others. It is not until the preconditions have been described and
the actud results are available that we will be able to find the most plausible explanation
in each individud case.

Explanations of outcome in terms of the qudity of education may be examined initidly
with reference to the prevaling conditions that affect the ability of the educationd
providersto carry out the research education and to the overal availability of resources.
In other words, a tight economic framework, insufficient knowledge and experience on
the part of the provider of the educationd programme, inadequate teaching facilities,
difficulties in recruiting good qudity teachers researchers or alack of conviction about
the idea of company research schools — dl of these factors may contribute in one way
or other to an explandion of an unsatisfactory quaity of education. The explanations
may naturdly aso be found in the participating companies. A shortage of suitable
research projects or a shortage of time and commitment on the pat of those in
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respongble pogtions in the companies involved may aso be important explanatory
factors. Once again we cannot know in advance whether this is a reasonable
assumption. It is only once empirical data becomes available that we will be able with
any degree of certainty to establish the likely explanations for a certain outcome.

The outcome a an individua level —the performance of individua doctord sudents—is
naturdly partly dependent on the qudity of the doctord programme but aso on the
degree of motivation and ability shown by the sudents and by their study and working
conditions. The participants motives as regards teking part in a doctoral programme
within a company research school and their interest in the courses and research
assgnments may aso be important factors in explaining their sudy performance.

Regarding the structura and long run effects of the company research schools at a socid
leve, it is difficult a priori to determine how different preconditions may affect a certain
outcome. This is rdated to the difficulties of being adle to identify the changes that are
attributable to research schools and those that that can be associated with general
changes in society (for example economic and paliticad conditions, changes in working
life, education and labour market policy). Here thereis aneed for co-operation between
anumber of experts from different areas — educationd sociologists, economists, politica
scientists, and socid geographers — in order to get some help with possble
interpretations and explanations.

Process analysis

In the process andysis, a comparison is made between the results of the research
programme and the various education-related processes. First and foremost, process
variables can be used to explain differencesin the qudity of education and research. The
pace a which students complete their studies and the drop out frequency may aso to
some extent be explained with the help of process variables.

The drategy in relaion to the process andysis is the same as in the case of the andysis
of outcomes. The evaduator compares the description of the processes with the
observed results. A polarisation technique is often used. This means that an andysis of
the process will firg try to find everything tha is pogtive, everything that supports the
implementation of the research programme in accordance with the stated intentions. At
the same time, the polarisation method attempts to locate the wesker aspects of the
programme, its problems and barriers to implementation. The stronger and weaker
aspects of the programme are then related to the poditive and negative effects that
appeared in the outcome. The am is to try to determine why certain aspects of the
programme have worked well while others have not done so. This type of andyss
provides us with indications of what can be developed and improved as well as of
possble solutions. The andyss may aso reved what is problematicd and how these
problems may be put right or avoided.
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The programme's organisation and management, supervison capacity, research group
co-operation, collaboration with the private sector, output of knowledge, dissemination
of knowledge, assessment criteria and examinaions are dl examples of process
variables that presumably have a grester explanatory power in relation to the qudity of
company research schools and obtained results.

Input analysis

In the input andyss, the processes involved in the research programme are andysed
againg the background of the prevalling preconditions. It is above al the available
resources, goals and regulatory system that determines and limits the processes. As an
evaduator, an anadyss can be made of the ways in which resources are utilised, the
organisation and implementation of the resource programme as well as the limitations
imposed by the various preconditions that govern the programme and determine what is
actudly possible to achieve. Given these preconditions, the primary purpose of the input
andysisis to provide a basis for the optimal use of resource inputs in order to achieve
the programme’ s godls.

The input analysis should lead to proposals that will develop and improve the research
programme athough it may aso reach the concluson that it is difficult to achieve the
programme' s gods, given the prevailing preconditions. As a result, the latter may well
have to be cdled into question. Naturdly this only applies to those preconditions that
can be changed. Normdlly it is a question of economic resources and the regulatory
system governing the programme. In certain cases, the overdl goals of the programme
may have to be questioned.

A graphical illustration of the evaluation model

The modd outlined above for the evaluation of research schools should be viewed as an
andyticd modd —amethod of providing structure to the evauation, away of thinking —
rather than an action plan where one “sarts in square one” and proceeds in an orderly
fashion towards a specified god. Working with an evaudtion is sddom logicd and
rationd. It is frequently the case that a number of measures are undertaken at the same
time or in the “wrong” order. Whet is of centrd importance is that one is aware of what
one is doing and that there are good reasons for taking a particular line of action rather
than any other.

The figure below presents a graphicd interpretation of the mode that seeks to

emphasise certain key aspects and components of the company research school
programme. In accordance with the explanatory approach, we have aso suggested how
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the various components may be related to each other in order to find explanations for

the observed outcome.

— Frame of
reference

Analysis of
outcome
Input Process
analysis anaysis \

Preconditions Processes Results
¢ - Assignment - Management - Implementation of programme
- aimsand objectives - information - number of enrolled students

- directives, frames

- expected outcome
< - Resources

- economic resources

- personnel resources

< - Infrastructure
- premises, equipment
- libraries, computers
< - Resear ch environment
- organisation
- culture, tradition
- network, contacts

- Participating companies

- sze, structure
- R & D activities
- technology
- Doctoral students
- background
- knowledge
- motivation
- study conditions

- recruitment (pers. and stt
- personnel development
- administration
- Co-operation
- responsibility, forms
- areas, scope
- Skillsdevelopment
- planning, structure
- teaching, supervision
- own studies, own work
- Production of knowledge
- research activity
- theory and methods
- technological developme

- Assessment
- forms of assessment
- criteria, standards

- Knowledge exchange
- publications
- knowledge transfer to/fr
companies

- average length of studies
- produced academic work

- Costs(example)

- information, recruitment

- staff costs, premises

- equipment, material

- administration, maintenance

- Individual results

- knowledge, skills
- attitudes, values
- behaviour

- Researchresults

- new knowledge / technology
- usefulness of knowledge
- diffusion and application

- Structural effects

- changesinresearch training
- new forms of co-operation

- increased competitiveness

- regional development

- economic growth

Figure 1. Evaluation model of KK Foundation’s programme for company research
schools.

Since the above modd is andyticd, it is possble to use it in a flexible manner. The
different components in the modd may be combined in different ways usng different
theories and hypotheses regarding the reationships and possble explanations.
Accordingly, the modd may be applied to a number of smadler sudies which can be
devel oped and changed during the evaluation process.

58



SNS/UCER: Pre-study for the Evaluation of the KK Foundation’s Knowledge Exchange Programme

The structure and methods of the evaluation study

The following section contains a rough outline of the structure of the evauation study.
The identification of target groups and methods of data collection have not been carried
out in detall. Instead, we have consdered which methods and target groups would be
appropriate in order to answer the questions posed in the evduation. A more precise
proposd regarding the gructure of the evduation sudy will be made after the
preparatory studies have been completed and following discussions with the expert
groups and reference groups. It should dso be borne in mind that there is a risk of
becoming too committed to a detailed plan at too early a stage. There should dways be
room for flexibility.

Sructure

The evauation of company research schools should be carried out as an interdisciplinary
research project. The emphasis should be firmly placed on political science, economics
and pedagogics dthough <ills in busness adminigtration, sociology and socid
geography should aso be included in the project. This would perhaps be best achieved
within the framework of a research network. It may aso be possible to delegate certain
limited studies to different experts.

Industry is an important participant in the evauation process. Hence the representatives
of industry ought to be guaranteed a certain amount of influence over the structure and
composition of the evauation. They will need to be provided with a continuous flow of
information about the development of the company research schools and the results that
they achieve. When interpreting and andysing satisticd data, use should be made of the
knowledge and experience of industry. However the independence and integrity of
researchers regarding methods and results should never be cdled into question.

In order to ensure that indudtry is given a voice, a reference group comprisng
representatives from small and medium-sized companies should be formed. The group
should aso contain representatives from higher education.

As previoudy mentioned, there should aso be an internationa group of established and
highly respected researchers who are able to anadyse and evauate the Swedish
programme for company research schools in an internationd perspective. The main task
confronting the internationa researchers isto survey and carry out meta andyses of the
data from the nationa evauation. They ought to aso collect their own data in order to
evauate the results of the evaluation. This can be most gppropriately carried out by so-
caled peer review.
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Methods

By gdating out from the evauation modd for company research schools that we
presented earlier, a number of areas can be identified that will provide us with
gppropriate subjects of andyds. Using these as our point of departure, suitable target
groups and methods may be determined.

Knowledge about political intentions, goals, frameworks and directives can be obtained
by studying different documents — national statements of policy, project descriptions,
protocol, minutes of medtings eic. Studies of documents may, according to
requirements, be complemented by interviews with politicians, clients, financiers, board
representatives and administrators.

Knowledge about the educationd providers- their overal capacity to carry out the
research education —may be gained by vidts to the different company research schools
(observations) and by interviews with certain key individuas — board members,
adminigtrators, teachers, research supervisors and participants. Student background,
ther initid level of knowledge, motivation and future plans may be analysed by means of
questionnaire. Sengitive questions about the students' Situation and persona views may
be enlarged upon in persond interviews.

The processes may be studied directly by means of observations and interviews with the
persons involved or affected by the processes. The processes may aso be studied
indirectly by means of a questionnaire. The primary target groups for the process studies
are the adminigtrators, teacher/researcher, supervisor and participating student. The
important process information may aso be obtained by means of secondary analyses of
the eva uations that the educationa providers themselves carry out.

The results of the research programme should be described in both quantitative and
quditative terms. The quantitative data should be gathered in a systematic fashion, for
example number of agpplicants, number of enrolled students, number of drop outs,
number of students completing different courses, number of graduates, number of
published academic works, number of students who obtain employment in the private
sector and codts of different activities.

However, the qudity of education and research cannot smply be messured in
quantitetive terms. Here the evaduation will have to rely on studies of attitudes and value
judgements. The materid for these dudies of dtitudes may be gathered in via
questionnaires and interviews. Interviews may be preferable if one wishesto try to gain
some understanding of the causes of the deficiencies in quality and what may be done
about them.

More objective data may aso be used to complement the subjective assessment. The

capacity of research to attract economic resources, able teachers and students,
publication in prestigious academic journas, citation and labour market demands for
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doctoral-level researchers are dl indications of the qudity of a particular research
education.

Assessments of the actud results- what the students have actudly learned — can hardly
be carried out by objective measurements of the quality of knowledge. A survey of the
content of a doctoral programme and an andysis of the instruments that have been used
for the purposes of assessment and examination provide us with an indirect ingght into
the knowledge and skills that the students have acquired. Subjective eva uations based
on the assessments of teachers, supervisors and the students themsdlves of what has
been learned and its possble application may aso yied vauable indghts. A more
objective measure of what the students have learned may be obtained by an andyss of
the way in which they use their knowledge during their practica placements with the
host companies.

The mogt difficult task of al that confronts the evauator is to obtain reliable information
about the long-term structura effects of the company research schools. Nevertheess a
comparison of the KK Foundation's programme of company research schools with
other types of doctoral education might shed some light on the contribution made by the
research schools to the generation of change in postgraduate education in Sweden - in
terms of structure, content and working practices. A follow up study of the effects of the
withdrawa of externd funding would aso provide us with evidence. The same gpplies
to forms of co-operation between universities, research ingtitutes and companies.

If the company research school programme does actudly influence the growth rate of
productivity and competitiveness, market analyses together with an examination of the
company’s technologicad and economic development must be employed to try to
ascertain how these changes actuadly take place. The analyses should be based on key
figures and complemented by interviews.

In a gmilar fashion, an analys's of relevant economic Satistics and interviews with key
people can aso be used to study the contribution made by company research schools to
regiona economic development and economic growth.

Where appropriate, web-based electronic questionnaires may be used to gather
quantitative and qualitative data.'*

% The Umed Centre for Evaluation Research has developed and tested methods for web-based
electronic questionnaires in a number of earlier research projects. These have produced excellent
results. The questionnaires are cheap to produce, simple to distribute and easy to return. The
response frequency is high and the quality of the answers in the open questions tend to be higher
when the respondents answer using aword processing programme rather than replying directly on

paper.

61



SNS/UCER: Pre-study for the Evaluation of the KK Foundation’s Knowledge Exchange Programme

Sub-studies

Three basic sub-studies are proposed within the evauation of the KK Foundation's
company research school education and masters programmes. (1) a cohort study
where a representative sdection of research students are followed through the entire
course programme, (2) a process study that andyses the educationd research
processes involved and (3) aclient study where the conditions and benefits to industry
are studied. In addition to these basic studies, a further two anayses ought to be carried
out: (4) a comparative study where the KK financed programme is compared with a
traditiond research education and smilar programmes that have been carried out by
other actors and (5) an effect study that examines the long-term effects of the research
programme on higher educeation, research, industry and society.

Other evaluationsin the knowledge exchange programme

Aswe have previoudy mentioned, the KK Foundation’s programme for the diffusion of
knowledge and competence between industry, university and research indtitutes covers
many different areas and many different types of programme and — at present — with
varying degrees of concreteness. The areas that are closest to the company research
school programme and the masters' programme are those that ded with new forms of
exchanging knowledge between smal and medium-szed companies and the universities
(area 3) and co-operation between the new univergities and industry (area 4). The gods
that the KK Foundation wishes to achieve in these areas are at the same time sub-gods
for the research school programme. This means that these areas may be easly
integrated with those studies that have been proposed for evauation of the company
research schools. In concrete terms, this means tha the collection of written
documentation is extended to include those projects that are financed within the
framework of these two aress, that the processes are followed in the same way asin the
case of the research schools and that certain of the instruments that are used for the
assessment of the results and effects of the company research school programme are
also adapted and used in the evaluation of these two areas. The mgor advantage of this
type of arrangement is that it will be possible to make comparisons between different
measures in order to achieve the same god. It will aso be posshble to assess how
different measures work in different contexts, to find out which measures are most
effective and to examine the interaction effects that may arise.

The KK Foundation’s programme for the forest product industry (area 7) has dso
severd amilarities with the programme for company research schools. However the
difference is thet the area is limited to the forest product industry and is only concerned
with research that —in broad terms —gpplies to just that industry. The gods are in other
repects fairly smilar; to strengthen the forest product industry’s market postion by
means of technologica and product development based on academic knowledge, the
promotion of co-operation between new and established universties, industria research
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ingtitutes and industry and to increase the number of persons with research education
who are actively employed in the forest product indugtry. It is ated explicitly in the KK
Foundation’s Activity Plan of Action that “the programme should utilise and develop
the experiences from previous initiatives in this area such as the concept of company
research schools’.®® The evauation of the forestry industry programme should therefore
be co-ordinated with the evauation of the company research schools, in the same way
as proposed for areas 3 and 4 above.

As regards the other areas — Consortia for the development of sKills (area 1); research
into the role of higher education for competitiveness, welfare and regiona development
(area 5); and information, programme planning area 6) — it is difficult a the present time
to establish a plan for the coming evaduation. This is partly due to the fact that activities
have not yet started, that the formulation of gods in certain areas is not clear and that
most of the programmes cannot be expected to have any effect until some time has
passed. Asfar as these areas are concerned, it is proposed that the evaluation in the first
phase should smply document activities, describe projects etc. Once the programme
has become established, a more detailed plan for the evauation of these areas will have
to be drawn up and integrated with the other evauation criteria

Successful criteriafor the programme area asa whole

The group of internationd researchers who have been requested to monitor the
preparatory study, prior to the evauation of the KK Foundation’s program for the
diffuson of knowledge, emphassein their report (Etzkowitz et d, 1998) the importance
of placing the evauation in alarger context. Moreover the program should be evauated
as part of an overd| srategy for the development of relationships between industry and
higher educetion. In their view, the traditiona method for the diffuson of knowledge
between university and industry —that is largely based on articles and research reports —
isinaufficient in today’ s society. What is needed in addition are concrete meeting places
as wdl as perhaps a closer integration where tacit knowledge is spread in both
directions. In order to reach this god, new forms of co-operation will be required along
with a change of attitude in both industry and academia.

In addition to the direct results of the various projects — where the criteria for success
may be derived from the projects” gods— the evauation should aso examine the overal
objectives and general results such as new forms of co-operation, new methods of
tranderring knowledge between industry and university, new ways of utilisng the
knowledge generated by the world of research etc. The evauation should place greater
emphasis on the dynamic effects, abeit unplanned, that may arise. The evauation should
dso examine the dructurd effects that the research program may have on higher
education as awhole rather than smply concentrate on the effects on industry.

1% KK Foundation: Verksamhetsplan ( Plan of Action) 1998 (1998-02-17) p.32
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In broader terms, it will aso be interesting to investigate the reasons for the increased
collaboration between universities and certain companies, while others remain reatively
uninterested in this type of co-operation. It will dso be interesting to examine the needs
of these “other companies’ and the posshbility of providing them with dternative
interests. Smilarly it would aso be interesting to examine how the “norma” doctord
programs are affected by the company research school program. Will they be inspired
and adjust to the needs of industry, or will they fal behind and stagnate?

The changes in attitude that can be expected as a result of the KK Foundation’s
research programme are that companies will become more oriented to academic
knowledge, at the same time as universities will develop an increased understanding for
industry’s own perspective. This may encourage an increase in the flow of information
between industry and the world of higher education, and a growing awareness of the
businessimplications of research among academics.

When identifying the indicators and criteria of success, it may be useful to digtinguish
between (1) changes that occur during the implementation of the program, (2) direct
results brought about by the program itsdf and (3) long-term effects.

Changes that occur during the implementation of the program are inter dia the formation
of new contacts, networks and meeting places, new types of research, research
education and the development of new methods for the diffuson of knowledge and
skills. A number of changes may arise as a result of the program. For ingtance, the
number of PhD’s working in indusiry may increase. The volume of research that has
practical applications may aso tend to increase. New technologies and products (new
patents) will increasingly appear on the market while companies will to a greater extent
be able to make use of the new research findings. In the long term, there may be
permanent structura changes in industry, higher education and research as well as in
society at large.

In the evduation of the company research schools, a number of more closdy defined
criteria were presented under the headings “ contents of the evauation” and “structure
and methods of the evauation ”. These headings are dso to a certain extent relevant to
areas two, three and seven, which will be integrated into the rest of the evaluation
report. As regards the other areas, the choice of indicators and criteria of success will
have to wait until these areas of activity have had time to develop and establish a firmer
footing. It is important that the identification of these criteria will take place in cose
conjunction with those who have initiated this activity as well as the various groups
affected by and involved in the programme.
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Timetable and report

The evduation project is expected to last for five years, sarting in the autumn of 1998.
“State of play” reports will be published annualy. These reports will describe
developments in the various progranme areas on the basis of the explanation-oriented
model presented above. The annua reports will provide both clients and service
provider with feedback, which will dlow them to adjust the programme in accordance
with its agreed objectives.

At the end of the year 2000, a more detailed half-term report will be presented. This
report will contain a complete andysis of the programme’'s operations a an aggregate
level. This haf-term report will a the same time provide the internationd team with their
sngle most important source of information.

Once the internationd team of evauators has received the haf-term report , they will
cary out a series of longer vidts to the research schools. Ther task is to vaidate the
haf-term report and to provide their observations of the programme with an
international context.’® They will submit their externa assessment report in May 2002
at the latest. The project group will submit itsfind report in June 2003.

It should be pointed out that the cohort of research students who are studied within the
framework of the evauation of company research schools ought aso to be followed for
aperiod after the completion of their programme. A further period of five years might be
reasonable. This should however not lead to any Sizeable increase in workload. A series
of “point estimates’ usng questionnaires combined with a brief interview study should
be adequate for this purpose.

It might dso be interesting to carry out a follow up study of the structurd, long-term
effects of the entire programme initictive after a further couple of years. This will not
however be discussed within the confines of this report.

1% The international group will also have other assignments and is assumed to be active during the
first part of the evaluation. For more information , see under the heading “The Role of the
International Group” on p. 72 in thisreport
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The KK Industrial Research Schools Evaluation Project

A Report on the I nternational Advisory Group (IAG)
Meeting in Stockholm

23-25 April 1998

Henry Etzkowitz, Luke Georghiou, Luigi Orsenigo

Introduction

First, we can dtate that, on the bass of what we have heard and read about the
Industrial Research Schools and the proposds for the research-based evauation it
seems to us that the plan is sound. We fed confident about the abilities of the evaluators
and have a dtrong postive impresson of the good working reationships that exist
between the SNS and the Umea Evduation Centre, an important prerequisite for a
successful project. Indeed, the model established for the evduation of the research
schoals, linking academia and industry through the SNS, could usefully be extended to
include other KK initiatives, as well.

We ds0 dl agreed that the evauation should be framed within the broader context of
the initiatives of the KK Foundation and a a even higher level of generdity of the
initiatives directed towards the development of industry-university relaions. It is clear
industry now needs closer relations with universities so that research results are not left
behind universty walls. Sweden makes a large investment in research reative to its
GNP but experiences difficulty in redizing practicd gains from these expenditures.
Closer cooperation is necessary to enhance the benefits from these research results.

Until recently, indugtry largdly relied on gathering information from academia by reading
papers and reports. This has proved insufficient. It is redized that tacit knowledge is
needed, as well, to commerciaize basic research, to encourage innovations and creste
new products. Thus, a new format is required for academic-industry cooperation, a
meeting place where tacit knowledge can be shared. It will teke a variety of
organizationa and attitudina changes within industry and academia and the assistance of
government and/or quasi-governmenta ingtitutions to redlize this objective. The KK

Industrid Research Schools program, including the evaluation module, is a sgnificant

innovative experiment in universty-industry cooperation. This report is divided into three
sections: (1) comments on the Evauation Plan itsdlf, (2) internationd models relevant to
the research schools project; and (3) the role of the internationa advisory group.
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Evaluation Assumptions and Procedures

The KK Foundation's research schools project is one of many initiatives directed at
encouraging the crossng-over of boundaries between the inditutiona spheres of
academia and industry. Recognizing the interactions among the various projects and
disentangling the effects of the research schools will require a broad perspective as wdl
as a close attention to detail on the part of the evauators. Too close a focus on the
research school as a seemingly isolated intervention, as the evauators are well aware,
induce the falacy of attributing multi-causal effectsto a sngle impetus.

We have been given to understand that the vadue of the Ph.D. in Sweden is not high. In
generd there has been an egditarian orientation, with less emphasis on formal degrees.
It is not necessary to have an academic degree for government jobs. Indeed, there are
few formd qudification rules and even professors without the Ph.D are not uncommon.
Sdaries for persons with doctoral degrees are not high and thus it is often not
consdered profitable for an individuad to get a Ph.D. Nor isit traditionaly advantageous
for companies to hire Ph.D's. Persons with lesser degrees can be trained within the
company with the specific knowledge relevant to the firm. Given that such specidized
knowledge will be less useful to others, lower sdaries can be paid.

Goals and Objectives

There will of course be ex-ante measures based on explicit objectives set forth for the
program. The evduators will aso be senstive to ex-post unintended consegquences
emerging from the program e.g. increased mohility of research personnd among firms
and the emergence of spin-off firms. By this time, some consequences of bringing
academia and industry together are fairly predictable. Once collaborations are entered
into, indudtry is likely to move toward a more academic orientation on issues such as
sharing information, a some level, among companies as wdl as with academia
Conversdly, as a result of the interaction with industry, academics will likdy shift to a
more business-like pergpective, becoming more sengtive to the commercid implications
of research. The next step isto take a more proactive role in capturing financia rewards
from such results.

Sde Effects

At this stage the main objective of the KK Foundeation project lies less in the specific
results that will be obtained than in the ability to: generate new relationships and new
forms of relaionships between industry and universities generate new organizationa
cgpabilities within firms to screen, absorb and use knowledge creeted at universities
through the increesed avalability of highly qudified personnd generate new
organizationd capabilities within univergties to manage the trandfer of knowiedge to
industry, specificaly (but not only) through the training of Ph.D's who will eventudly
work in industry.
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As a consequence, the degree of success of the project will have to be assessed to a
ubstantid degree on the basis of the unexpected initiatives that will be generated
through the current form of collaboration. Relatedly, the evaduation should emphagze the
"dynamic" outcomes of the project, in addition to the direct results. Moreover, specific
care should be attributed to the evauation of the impact of the project within universities
and not only within firms,

Timing of the evaluation

One issue which was not discussed in detail during our meeting was that of timing and
scheduling of the evauation activities, dthough it is partly implicit in the proposal. The
proposal for a Sgnificant effort to be atached to the pre-conditions for the initictive is
extremey important. This is one of the main advantages of red-time evaduation as it
dlows @) the rationde, objectives and motivations of the stakeholders, and b) the initid
date before the intervention, to be documented before they become distorted by
hindsght and saif-judtification.

The next logica phases to examine are the processes of selection for projects, sudents
and ther topics. Also any initid changes induced by the initicive in gaffing, facilities,
organisation etc. The find “early’ activity will be to establish the cohort sudy. This is
likely to comprise the core of the evduation and needs care and effort. If resources
alow, a whole population study could be undertaken, though this should not preclude
the posshility of following later cohorts whose composition may different once the
backlog of applicants from partner firmsis cleared. Some reward system for the cohort
should be considered unless KK makes co-operation of condition of the grant. This
would 4ill leave the problem of mativating a comparison cohort from other initiatives
and from “ordinary' doctora researchers.

After thisinitid phase evduation activity is likely to reduce to a more intermittent activity
until the cohort nears completion, when effort will need to increase. |dedly there should
be a commitment to some sort of follow-up activity to maintain the cohort study beyond
the 5 years of the evaluation and hence examine career effects. During the less busy
period some time would be available for international comparisons. This information is
useful for underdanding dternatives, though none will correspond exactly to the
Swedish Stuation, nor will any be directly transferable.

Indicators

Evaluations nowadays are expected to produce indicators. It is important that these are
related to the main framework of the evauation and in aggregate capture the key
features of the initiative. Even then it will be difficult to prevent interested parties from
taking individud items out of context but there is no solution for this.

In terms of impact/effect indicators it is useful to concelve of these as measuring effects
in the Canadian logic chart format, that is: (1) Immediate effects defined as those during
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the life of the initigtive. Typicd items here would be new linkages, changes in the
numbers of industrial Ph.D. researchers, changes in the balance of disciplines addressed
(or the emergence of new interdisciplinary groupings from those previoudy with a
monodisciplinary background. Negative effects on non-participants (for example
transfer of linkages away from other academic centres) are dso rdevant. (2)
Intermediate effects, being wha is achieved by the end of the initigtive incuding
publication, completed doctorates, patents, use of results of research by companies,
follow-up collaborations etc. (3). Ultimate effects, manifested some time after the
initiative and including pergsting structura and attitudinal changes, benefits to the careers
of individuas, benefits to their employers, the role of the doctord cohort in facilitating
future linkstechnology transfer etc. and ultimately benefits to the Swedish economy and

sodidly.

A Caution: There is a danger of expecting too much from a discrete intervention,
however worthwhile it is in itsdlf. Thus, the expectation of measurable increase in GNP
from the KK research schools might be unrealistic, especially consdered gpart form
other changes with which it is likely to be associated or incorporated within such as the
initiation of R&D projects in industry and/or joint academic-industry consortia. Impact
on GNP could reasonably be expected from the entire efforts of the various foundations
but hardly from one discreet measure that in practice, will be combined with the efforts
of others. On the other hand, individua instances of innovations (e.g. a Sgnificant patent
or ingance of technology trandfer) achieved in which the graduates of the KK research
schools played a role and that could reasonably be attributed to their advanced training
should be carefully recorded and andyzed.

Portfolio management:. Some additional questions

How do research schools fit into the overdl strategy of the KK Foundation? What is
ther relationship to other initiatives of the KK or research schools initiated by other
foundations. Are they considered as separated projects or integrated into a broader
framework? drategicaly? In practice?

Similarly, how do leaders of the research schools view the project in relation to their
other activities and objectives.

Also, how do firms view the project in relation to their R&D drategy and other staff
development activities?

To what extent are the research schools based upon pre-existing networks between the
firms and the universties? If some are new relaionships and some old, how do they
compare?

What is the effect of the research school on the regular academic Ph.D. track in the

university, if any? Do the universities adopt any of the specid features of the research
schools program e.g. training in research management, in their regular Ph.D. programs?
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What is the effect of the co-financing requirement? Does it limit the research schools to
areas of research in which firms dready exis? Alternatively, do firms take a long range
view, and see the research schools as a means of extending their R&D competencies
into new aess. Does the cofinancing requirement deter smdler firms from
participating? If so, how can this barrier be reduced or eliminated?

A broader issue, of course, is why do some firms or indudtrial sectors participate in the
project and others not?

A Cognate Evaluation Model: The Local Attached Evaluator

The US Nationd Science Foundation's Industry-Universty Cooperative Research
Centers (IUCRC) Program has an evaduation component that might be relevant to an
on-going program. Each IUCRC, essntidly a club of companies in a specific
technology field that pool funds to sponsor research projects a a locd universty,
encouraged by a relatively modest NSF subsidy, has an evaluator attached to each
Centre. This person is typicaly a socid scientist or even a humanities professor (eg.
philosopher of science) for the univerdty. Each evduator regularly fills out a structured
questionnaire, conducts interviews with center participants etc. The locd evauator also
provides the center director with an independent perspective on center activities in
occasond meetings. The IUCRC evduator is intended as much as a feedback
mechanism to the center as an independent source of evauation. Bi-yearly mestings of
the evauators aso provide a mechanism for trandfer of ideas among IUCRC's

I nter national Comparisons

A typology of industrid Ph.D. programs can be proposed aong the dimensions of scde
and scope. Scale can be defined as ranging from programs that target individud
students, groups of students and the entire university. Scope can be defined in terms of
whether the indudtria student pursues their Ph.D. within the regular university program
(with accommodeations made for their background), a specia program designed to meet
the needs of indudtria students, or an interdisciplinary program designed to meet the
needs of indudtry, irrepective of whether the students derive from industry or not. Of
course, there is no "right" or "wrong" approach. Appropriateness depends upon the
circumgtances in particular countries and regions, available resources and the
amenability of academic and indudtria cultures to cooperation and change.

Brazl

Brazil: An Interdisciplinary Ph.D. Program Oriented to SME's A Universty Push
Model

The State University of Rio de Janeiro (a teaching university roughly comparable to a
Swedish university college in the process of upgrading to universty status) recently
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established a satdllite campus in Nova Friburgo, a small isolated aty with dedining
industry. A regiond development dtrategy was worked out in discussion of academic
leaders, government officids (regiond and locd) and industry groups. The interior region
initidly wanted an undergraduate engineering program. However, the director of the
new campus successfully argued for a graduate education modd on the grounds that
insarting undergraduate trained engineers into technicaly limited firms would soon
absorb dl the graduates they needed, leaving the university without a function. However,
if Ph.D.s were produced who could upgrade the capabilities of the locd firms, the
expanson of these firms would creste a larger market for undergraduate engineers. At
this point a follow-on undergraduate program could be ingtituted.

A concept emerged to creste a graduate interdisciplinary ingtitution connecting computer
science to traditional engineering disciplines. The fird tep in the plan was a Ph.D.
program in computationd modding, including gpplied math, computer science and with
a dissrtation requirement to develop a smulaion related to one of the other
technologica areas of the Inditute such as materids science, biometerids, building
condruction etc. An incubator facility, largely congsting of consulting firms, was dso
begun, in part, to create links between the new campus and loca industry.

The United Kingdom
Co-operation Awards in Science and Engineering (CASE).

The largest and longest running scheme is that for Co-operation Awards in Science and

Engineering (CASE). This began in 1974/75 and now covers al science, engineering
and socid science fidlds. The current “stock’ is around 3,700 students and there were
1,011 new awards in 96/97. Around one-third of graduate students supported by the
Engineering and Physica Science Research Council (EPSRC) and the Biotechnology
and Biologicd Sciences Research Council (BBSRC) are under this scheme. Essentidly
it involves a research topic jointly supervised by an academic body and a partner from
industry, commerce or the public sector on a project of interest to the partner. The
incentive for the student is that the Research Council stipend is supplemented by a
contribution from the partner and aso the opportunity to work on ared problem, partly
in an indugtrid environment. For industry the moative is three fold — low cost research
(dlowing more speculative work to be done), the posshility of developing a useful

recruit and, probably most important, building a long term link with the academic

supervisor and his’her department.

The academic department receives a contribution from the partner and dso benefits
from the link (and from attracting better udents). There has been no overall evaluation
of CASE but parts of the mechanism have been evauated over the years. It is generdly
perceived as a success. Lessons emerging which could suggest issues for the study in
Sweden include the need for universties to be proactive in building partnerships
(industry less frequently initiates them), the need for clarity and an agreement on
intellectud property and publication issues, frequent turnover of industria supervisors
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(not necessarily bad but requiring management) and preventing the student from being
drawn into ‘firefighting’ when the company is under pressure.

CASE has produced many variants, including ‘Industrial CASE’ where the sudentship
is given to a company which then seeks an academic partner, and a scheme to earmark
awards for newly-gppointed lecturers to help them to develop links with industry. Some
of the variants concentrate CASE sudents in centres, making the scheme resemble
more closdy the indudtrid research schools. These include Postgraduate Training
Partnerships (where the students are located in 8 research and technology organisations)
and Tota Technology where four academic centres aim to broaden the skills of young
engineers. The Engineering Doctorate is Smilar. One key difference from the Swedish
schemeis that these students are mainly recruited on the open market. The only scheme
directed towards those dready working in industry is the Integrated Graduate
Devel opment Scheme which provides indudtridly-oriented postgraduate training through
ghort intensive modules related to the needs of companies. There are 45 programmes
involving 300 companies but the end point is a Masters not doctoral degree.

U.SA.
Renssdaer Polytechnic Indtitute (RP1): An Individudistic Model

An arrangement with the Generd Electric Corporation, whose main R&D laboratories
in Schenectedty, New York are in the same urban conurbation as RPI, located in
nearby Troy, New York makes it possible for individuals to pursue advanced degrees
a the universty, utilizng research that they are working on in the firm. Company
employees typicdly pursue their graduate studies on a part/ time basis. They become
members of regular academic research groups, dthough thelr participation in the
informa dde of the research group is necessarily limited since their research is
conducted off-dgte. There are arrangements for safeguarding corporate proprietary
research, including publication delays and elison of key detalls.

The RPI industrid Ph.D. program is based on a long history of interaction with GE.
Many RPI professors formerly worked in GE labs. Progresson from director of GE
Research to Presdent of the Univerdty is a not unknown career pathline. Many
graduates of RP find employment in GE. Neverthless, given the unversty's other
connections and interests, RPI is, of course, much more than an informa academic
subgdiay of GE.

The Terman Plan for An Indudtrid University

During the 1960s, a group of corporations in the pharmaceutical and dectronics
industries in Northern New Jersey became dissatisfied with the lack of industria
orientation in research training, on the one hand, and lack of opportunities for interaction
with academic researchers, locdly. At the time, Princeton was viewed as too exclusvey
oriented to basic research and Rutgers, the State University, as insufficiently developed
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as a graduate research indtitution. Thus, they commissioned a study of the feagbility of
founding a new univerdity to meet these needs. A mgor objective of the initiative was to
train Ph.D.'sfor industry.

The plan for an indudtridly oriented, corporation Soonsored, university was developed
by a committee, chaired by Frederick Terman, the renown Stanford provost who has
been credited with the early development of Silicon Valey. However, the proposal for a
new university was judged by its corporate sponsors to be prohibitively expensve and
the plan was discarded. Nevertheless, corporate dissatisfaction with academia,
expressed in this aborted initiative, was one impetus, among severd, that later led to a
date government sponsored program in the 1980's to develop industridly related
research centers a the dae's public and private universties. These included a
biotechnology center at Rutgers, that raised the research leve of the universty in this
fidd and provided the neighboring pharmaceutica corporations with an gppropriate
academic interlocutor.

The Role of the International Group

We see our role as being one of assstance and facilitation not of quaity control, though
we accept that international inputs aways have an added legitimacy. In practice we
expect we shdl review documents, plans and findings with a view to rasing new
questions or suggesting additiond interpretations. A degree of contact with participants
will provide a useful reference point to enable the above task.

We dl agreed that the role of the internationa group will lie in an advisory function to the
evauators, heping them to frame the andyss on a sound conceptud framework, to
provide references to other smilar experiences as well asto stimulate questions, identify
problems, etc.. In this perspective, the objective of publishing abook (or whatever ese)
provides a good frame and a good incentive for these task. In the same vein, the role of
the internationa group lies aso in the dissemination of the results of the evauation.

The resources of the reference group will have to be systematically exploited to improve
both the evaluation and the project. For example, the experience accumulated by some
companies (e.g. Adra) in deding with universities ought to be somehow communicated
to the evauators and to the various participants in the project. Clearly, the members of
the internationa group will have to provide inputs, discussion, information, etc., through
al forms of possble communication: e.g. "desk research”, reaction to documents, €tc.,
communicated via E-mail, telephone, written reports, etc.

Theinternationa group will have to coordinate itself and define quickly the best form of
divison of labor among us. A generic suggestion, however, is that the group should act
and present itsdf as a dngle entity as much and as frequently as possble. Our
coordination might aso imply that in some occasions the three of us (or subgroups of us)
could meet independently of the Stockholm officia meetings.
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In terms of frequency of vidts, once a year is the minimum to stay in touch and twice a
year probably the maximum that other commitments alow. Of course informa contact
by emall, tdephone etc. can take place with much greater frequency. As a
consequence, the internationa group might meet twice a year to discuss developments
with both the evauators and the reference group, and conducting selected interviews
with subjects involved in the project.

In the view of the chair, the complementary, overlapping skills and backgrounds of the
three members of the IAG make us an dmost ideal, compact team. Given exigencies of
scheduling and codt, it seems  unnecessary to expand this core group. Of course,
additiond internationd participants could be brought in for specid events.

As afina word, we would like to say that we are gppreciative for the opportunity to

participate in what promises to be not only an interesting and productive evauation but
aso an opportunity to study emergent issues and trends in academic-industrid relations.
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