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1. Introduction

In the post-World War II period until the late 1970s, university research
in most Western European countries was generally funded by general
government grants via the state budget. Research councils for basic re-
search constituted an additional funding source, while the extent of con-
tract research was relatively modest. The scale of university research in-
creased more or less as a function of growth in student numbers and the
subsequent increase in academic staff. As a general rule, individual staff
members did not have to pay much attention to funding matters and had
considerable freedom to choose research topics on the basis of scientific
interest rather than external demands. The relationship between the gov-
ernment and the universities was relatively harmonic and based on the
belief that it was the academic community that could best formulate re-
search problems and undertake the necessary priorities. In return, aca-
demic staff would produce new knowledge that in the short or long run
would prove useful to society.

However, this relationship was to change. In most Western European
countries, the large growth in student and staff numbers in the 1970s be-
came an increasing burden on state budgets, and the economic crisis to-
wards the end of the decade added to this strain considerably. Simulta-
neously, a fundamental shift in public policy towards universities took
place. Governments expected universities to become more responsive to
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societal needs and contribute more directly to the economic growth and
improvement of public services through cooperation with industry and
the public sector.

These changing demands on universities were more or less the same
in most OECD countries (Goedegebuure et al. 1994). However, there
were differences between countries in the extent to which the state ac-
tively governed universities and with regard to the means used to obtain
these objectives. In this respect, funding and funding mechanisms are
the most important measures for steering and influencing universities;
consequently, funding principles and patterns changed substantially in
most countries during the 1980s. A set of financial incentives was intro-
duced to affect university research indirectly (Geuna 1999). General
government funds decreased relatively, forcing universities and staff
into the market to seek supplementary research funding. Through the
competition for funds, universities were expected to adjust their research
practice to changing societal needs for practical knowledge.

This article examines the effects of increasing external funding for
problem choice and research output of academic staff at Norwegian uni-
versities. As in other countries, the government implemented policies to
steer university research in more strategic and applied directions. Two
main changes were the outcome of this process: an increase in ‘contract
funding’ and an increase in ‘programme funding’. The article shows
how the funding principles of Norwegian university research changed
during the 1980s and 1990s, and how these changes affected funding
patterns. Second, the effects of increased external funding on the content
of research in terms of the extent of basic versus applied research as re-
ported by academic staff are examined. Third, the effects of contract
funding on the content and outcome of research are discussed, and
fourth, the paper examines the effects of programme funding on problem
choice and publishing patterns in academic research. First, we briefly
review relevant theoretical and empirical contributions in this field.

2. Theoretical and empirical contributions
on the effects of increased external
funding research

During the last two decades we have witnessed a flow of statements and
theoretical speculations from universities and scholars in the science
studies community on the detrimental effects of increased external fund-
ing on university research. There has been a general concern that in-
volvement in contract research for industry and public agencies and par-
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ticipation in strategic programmes organised by research councils, the
European Union etc., will lead to a decline in basic research and a radi-
cal change in the universities’ mission. The effects of this process have
been described in various ways, and the influence of some of the con-
cepts coined has been pronounced, including “academic capitalism”
(Slaughter and Leslie 1997) and “the drift of epistemic criteria” (Elzinga
1985). The latter term means that increased pressure for external funding
may constrain academic staff to become more concerned with the rele-
vance of research instead of pursuing basic problems. This process of
the “the drift of epistemic criteria” means that traditional scientific inter-
nalist criteria might be eroded by the enhancement of applied research
within a university context through the internalisation of external norms
on problem choice.

The most influential notion however, is the transformation of the
paradigm of knowledge production from “mode 1” to “mode 2” (Gib-
bons et al. 1994). In contrast to “mode 1 research, which is more or less
synonymous with disciplinary basic research, “mode 2” research is gen-
erated within a context of application; not only in the natural and social
sciences, but also in the humanities. The creators of these concepts have
argued that the process of knowledge production is being radically trans-
formed, and that “...the research that is variously described as ‘pure’,
‘blue-skies’, fundamental, or disinterested, is now a minority preoccupa-
tion — even in universities” (Nowotny et al. 2003, p. 184). This conclu-
sion, which on the surface may sound convincing and in accordance
with much of the critique voiced by university leaders and representa-
tives of academic staff is however, weakly founded in empirical studies.
It builds on the assumption that universities have been previously en-
gaged mostly in basic research, and that applied research is an activity
enhanced by new demands in society. There is ample historical evidence
that research within the context of universities has always been shifting
between the fundamental and the applied spheres. Godin (1998) main-
tains that no empirical data allows us to conclude that “mode 2” is really
a new phenomenon. Martin (2003) similarly argues that in a long-term
historical perspective, what we are witnessing appears to be not so much
the appearance of a new phenomenon, but more a shift back towards re-
search practices prior to World War II.

On the other hand, there is no doubt that the position of universities
has changed over the last two decades. Governments have other expecta-
tions of universities today than they had in the 1970s, and the amount of
externally funded research has increased quite considerably. Within such
a short time-period, the conclusions drawn by Nowotny et al. (2003)
might therefore be verified through empirical research.
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A general problem in parts of the science studies literature and in in-
ternal university debates is the tendency to equate increased external
funding and market-orientation with non-scientific influence on problem
choice and research practice. A deconstruction of the notion of market
orientation indicates however, that we should distinguish between at
least four different financial markets with their own rules and regula-
tions for market transactions. First, we may speak of an academic finan-
cial market, where funds are distributed by research councils for basic
research and private foundations, and where peer review of applications
for research support is the dominant allocation mechanism. Research
priorities are made by the academic community itself. Second, there is a
public sector financial market where government ministries and other
public agencies distribute funds for research, either through open com-
petition between applicants or direct contact with specific institutions or
individual researchers. As we show, the academic community itself of-
ten has a large influence on problem choice in such projects. Third, there
is an industrial financial market, which similarly to the public sector
market, employs various transaction strategies. And fourth, in a Euro-
pean context we may speak of a European Union financial market, since
this institution now has become an important actor in funding university
research. In this market, academic peer-review also constitutes the
dominant procedure in the selection of competing research projects, al-
though the major research topics have been negotiated in a political and
administrative context.

Empirical studies of the consequences of changing funding princi-
ples for the content and output of university research have been in rela-
tively short supply compared to theoretical analyses and speculations.
Reasons for this discrepancy are that empirical research is time-
consuming and that a certain period of time has to pass after the change
is initiated before meaningful observations can be made. Two relevant
studies will be briefly addressed as a starting point for our analysis. One
of the most important contributions is the study of academic identities in
British universities (Henkel 2000). The British university system has
been exposed to the largest changes in funding principles of research in
Western Europe, and should be of particular interest in analysing the ef-
fects of changes in government expectations and funding schemes on the
research practice of university staff. Henkel’s study documents how sci-
entists were increasingly under pressure to generate more external re-
sources, partly to sustain their own research agendas and partly to satisfy
institutional needs and objectives. Based on interviews with academics
in seven disciplines at 11 universities, Henkel describes how academic
staff responded to new expectations and demands in a variety of ways.
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She concludes that in spite of a much closer relationship with industry
and other sectors of society, identities of staff in terms of academic val-
ues and integration with disciplinary communities seems to have re-
mained relatively stable, if not reinforced. Henkel’s conclusion does not
fit very well with the hypotheses put forward by Gibbons et al. (1994),
and may be rather surprising considering the strong changes that have
taken place in the funding structure of British university research.

A similar interview study among university staff in Finland supports
Henkel’s findings (Ylijoki 2003). It concludes that increasing market-
orientation and external funding does not displace traditional academic
norms, values, and practices. Intellectual contributions to one’s field
through publications in highly ranked journals are as important as be-
fore, if not more important. This does not mean that increasing external
research funding is easy for academic staff; there are several kinds of
tensions between market and academic orientation that require constant
balancing and a lot of extra energy.

These two studies are convincing evidence that university staff
maintain academic values and identities as their primary sources of mo-
tivation and guidelines for research. It is nevertheless hard to believe
that the strong increase in external funding of university research would
not have changed research practices in important ways. A pertinent
question is whether these interview studies, basing their conclusions on
attitudes and impressions on a selection of (primarily) senior professors,
might have overlooked important trends not easily detectable through
conversations with individuals.

This paper complements these two studies in four respects. First, it
examines the effects of changing funding principles by using another
university system — Norway — as a case. Second, it bases its analyses
mainly on quantitative data. Third, it is more specific with regard to
studying the effects of various funding sources where the increase in
contract research and programme research are the most important.
Fourth, rather than being primarily occupied with academic identities,
this paper focuses on research practice and output.

3. The data

The data applied in this paper are mainly drawn from national R&D sta-
tistics and from three postal surveys among all academic staff of the
rank of assistant professor and higher in 1982, 1992, and 2001. The staff
come from five fields of learning; the natural and social sciences, the
humanities, medicine, and technology. The latter field was only included
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in the 1992 and 2001 surveys. This field classification follows the guide-
lines for research statistics suggested by UNESCO (1978).

The response rate has declined over time, from 79 percent in 1982 to
69 percent in 1992 and 60 percent in 2001. This tendency probably re-
flects the general increase in the number of surveys and forms of differ-
ent kinds to which staff are requested to respond. Nevertheless, a 60 per-
cent response rate in the last survey is acceptable, and higher than most
comparable surveys undertaken in other countries.

In addition, we refer to other Norwegian studies relevant for the
enlightenment of changes in funding patterns and their effects on re-
search practices of university staff and the content of their research.

4. Changes in funding principles and
funding patterns

The shift in public policy in Norway towards universities took place in
the late 1970s and 1980s. State authorities criticised the universities, ar-
guing that academic staff showed little understanding of the need for
(new) knowledge by industry and the public sector. Criticism was lev-
elled at university researchers’ unwillingness to become engaged in im-
portant practical problems, and the universities’ lack of ability to tackle
problems which required coordinated scientific efforts directed towards
well-defined goals. The government subsequently implemented policies
to steer university research in more strategic directions with a stronger
emphasis on applied research. The following measures were undertaken:

e An increasing proportion of the university budget was expected to be
generated from sources other than general appropriations over the
state budget;

e The government initiated research priority areas and major research
programmes;

e The research councils were given a more prominent role in the allo-
cation of research funds. The councils were also encouraged to be-
come more strategic in their evaluation and shift focus from project
funding to programme funding;

e Universities were encouraged to seek research funding from indus-
try;

e The government expected that universities should actively apply for
funding within the European framework programmes.
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4.1 Relative decrease in general government funding

Table 1 displays the relative size of various funding sources for univer-
sity research and changes in funding patterns over time. A major trend is
the strong relative decline in general government funds from 80 percent
in 1981 to 62 percent in 2001, with the largest decrease in the 1980s.
This means that in the latter decade, close to 40 percent of the research
funding came from external sources, having almost doubled over a
twenty-year period.

The decrease in general government grants has been particularly
strong in the natural sciences and technology, while there has been no
decrease in the humanities and only a small decrease in the social sci-
ences (Figure 1). Data from the 2001 survey show that in the preceding
five-year period, 75 percent of academic staff received financial support
for their research from sources outside the university. The funding pat-
tern differs notably between the various fields of science. Between 80
and 90 percent of staff in the natural sciences, medicine, and technology
reported external funding as the main source, in contrast to 75 percent in
the social sciences and 55 percent in the humanities.

Table 1: R&D expenditure in Norwegian universities 1981, 1991, and
2001, by source of funding (in %)

1981 1991 2001
General government grants 79.5 66.7 61.6
National research councils 10.3 18.3 18.9
Public agencies 4.3 4.0 5.0
Industry 2.8 5.5 6.0
Private foundations/organisations 2.6 4.6 53
Funds from abroad 0.5 0.9 32
Total 100 100 100
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Figure 1: Percentage of university R&D expenditure funded by general
government appropriations in 1981, 1991, and 2001, by field
of science
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4.2 The introduction of government-initiated research
priority areas

In the mid 1980s, in accordance with changes in science policy measures
internationally, the government initiated research priority areas which
were an innovation in the traditional funding structure of university re-
search. The priority areas were to concentrate and focus research efforts
in subject areas where the extent and quality of research was not in ac-
cordance with the knowledge needs of society. The government became
directly involved in establishing research priorities; something which
was previously determined by the university, research councils, or the
individual ministries. The primary objective was to support research
which could stimulate technological development and economic growth,
but social and cultural aspects were also included. In part this was done
by channelling extra funds via the research councils to target areas, and
in part by coordinating and restructuring already existing research initia-
tives. Eight priority areas were identified: information technology; bio-
technology; oil and gas production; management, organisation, and ad-
ministrative systems; dissemination of research on culture and tradition;
health, environment, and living conditions; materials technology; and
aquaculture. The government-initiated programmes soon became sig-
nificant to the funding of university research. In 1990, designated prior-
ity areas received some 15 percent of the government funding for re-
search and development. In practice, these funds were now allocated to
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researchers through major research programmes organised and coordi-
nated by the research councils (Mathisen 1996).

The introduction of research priority areas was seen by some actors
as a way of reforming the universities. Research was to be increasingly
focussed on more coordinated scientific efforts which would be to the
direct benefit of society, and away from traditional academic individual-
ism and fragmented research practice. Inside the universities, the recep-
tion of this new funding policy differed. Many regarded the creation of
programmes as important additional funding sources, and did not fear
that external interests would create problems for the continuation of their
research practice. An important reason for this attitude was that senior
professors were influential members of councils and programme com-
mittees responsible for research priorities determined at government
level. But many academic staff members also regarded the introduction
of priority areas and research programmes as science policy instruments
aiming at providing external control of academic research, placing pri-
orities in the hands of politicians and bureaucrats (Mathisen 1996).

4.3 Governmental contract research —
from Rothschild Principle to Langslet Doctrine

In most countries various public agencies have the opportunity to fund
research projects aimed at improving their work. Probably the best ex-
ample of policies for direct research funding by public agencies is the
Rothschild principle in Great Britain, introduced in 1972:

“... applied research and development (R&D), that is R&D with a practical
application as its objective, must be done on a customer-contractor basis. The
customer says what he wants; the contractor does it (if he can); and the cus-
tomer pays.” (Rothschild Report 1971)

According to this policy, all applied research funded by government
ministries should be organised on this principle (Kogan and Henkel
1983).

In Norway, a large number of public agencies, not only governmen-
tal ministries, allocate funds for targeted research projects. Funds from
government ministries have however, been particularly important. At the
end of the 1960s and the early 1970s, earmarked resources for ‘research,
development, experiment, etc.” were introduced to cover the ministries’
own need for research-based knowledge. Soon, this government initia-
tive resulted in a considerable number of projects. But ministerial use of
contract research gradually came to be criticised by the research com-
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munity as well as by politicians. Questions were raised about the quality
of such research. Procedures for assessing the academic standards of re-
search projects were often absent. In addition, it was maintained that
splitting up funds into many small and short-term projects was disadvan-
tageous, and that projects frequently did not have a critical enough dis-
tance from the policy of the ministries.

This criticism led to an emphasis on stronger quality control of con-
tract research. In 1983, the government decided that the research coun-
cils were to be more involved in the allocation of ministerial funds for
research projects. This decree was later referred to as the ‘Langslet Doc-
trine’ after the minister who initiated the reform (Skoie 1985). In prac-
tice this meant that the ministries should transfer large parts of funds for
research projects to applied research programmes under the auspices of
the research councils. The ministries themselves should influence the
profile of the programmes to maintain relevant criteria. In this way, the
government attempted to unify principles of research quality (the scien-
tific standard of the research undertaken), and relevance (the applicabil-
ity of the research for ministerial policy purposes).

With the shift from the ‘Rothschild Principle’ to the ‘Langslet Doc-
trine’ as a funding principle for ministerial research in the mid 1980s, a
future decline in university research funding from public agencies could
be expected. However, only a small decrease can be traced from 1981 to
1991. From 1991 to 2001 direct funding of university research by public
agencies in fact increased from 4 to 5 percent of the total R&D expendi-
ture in the universities. An evaluation of ministerial funding policy in
the wake of the implementation of the ‘Langslet Doctrine’ showed that
the ministries generally followed the policy concerning increased pro-
gramme involvement (Larsen et al. 1991). In 1989 the ministries allo-
cated funds to 85 research programmes under the auspices of the re-
search councils, compared to 15 programmes in 1983. However, this
growth in programme funding was not followed by an equivalent de-
crease in the number of projects supported. On the contrary, the minis-
tries continued to fund R&D projects to the same extent as before. The
reason for this policy seems to be a belief in targeted projects over
which the ministries have greater control, and as a more instrumental
means for their own work than the more general programmes. The gov-
ernmental policy to change funding strategy from projects to pro-
grammes thus led to a strong increase in R&D funding by the individual
ministries.
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4.4 Research council funding —
from individual projects to large programmes

In most western countries, national research councils have been impor-
tant for funding university research since World War I1. For most faculty
members these councils have constituted a major source of additional
funding for basic research. Broadly speaking, research councils may be
divided into two groups: university or disciplinary councils strongly in-
fluenced by representatives of the scientific community at universities,
and mission-oriented sectoral councils that essentially support applied
R&D in close contact with user representatives and in accordance with
government policies (Skoie 1996). University-oriented research councils
have traditionally based most of their allocations on a peer review of in-
dividual research proposals. However, in the 1980s and 1990s these
councils were increasingly encouraged by governments to become more
strategic. They were expected to be proactive and not only respond to
individual grant applications. The development of large strategic R&D
programmes was given priority in order to strengthen the strategic and
applied side of university research. Subsequently, research council fund-
ing not only aimed at strengthening the quality of research, but to an in-
creasing extent also enhancing its relevance.

Since 1993 there has been only one research council in Norway
which covers the spectrum from basic research to technological devel-
opment. Of the external funding sources for research at Norwegian uni-
versities, national research council funding is the most important, and
increased from 10 to nearly 20 percent over the two decades. In 2001, 55
percent of academic staff received funding from the Research Council of
Norway. About 70 percent of the staff in the natural sciences and tech-
nology received such funding in contrast to 50 percent in medicine and
the social sciences and approximately 30 percent in the humanities.

The question of how large a role the research councils should play in
funding university research has been discussed from time to time. In
Norway, where resources for the research councils increased strongly
during the 1980s while general university funds decreased relatively, the
government clearly prioritised the research councils (Kyvik 1997). The
argument was that the research councils would be in a better position
than the universities to discriminate between good and mediocre re-
search, and that it would be easier for them to change priorities between
fields. Moreover, the increase in research council funding was to a large
extent attributed to the establishment of government-initiated research
priority areas. The more important role of the research councils can also
be explained by the fact that during the last half of the 1980s they re-
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ceived resources from several ministries in addition to the particular
ministry under which they were placed. These funds were primarily
earmarked for specific research programmes. In 1995, programme fund-
ing thus constituted a larger share of the total grants from the research
councils to the universities than the funding of individual research pro-
jects.

4.5 Increased emphasis on industrial and private funding

An increasing degree of industrial and private funding of university re-
search is an international trend (Geuna 1999). Belief in the importance
of universities for innovation and economic growth appears to be widely
accepted in most countries. This is expressed in government policies for
universities and in the initiatives by industry and business to develop
collaboration with universities. The expectations are above all connected
to the development of a science-based industrial sector.

In Norway, the role of industry as a funding source for university re-
search is relatively modest in relation to the expectations for this form of
funding. The share of industrial funds of the total university R&D ex-
penditure amounted to 6 percent in 2001 — a doubling from 1981. But
most of this increase took place in the 1980s, mainly due to generous
grants from oil companies to support the development of research com-
petence related to the extraction of oil and gas in the North Sea. Indus-
trial funding of university research is first and foremost of importance in
technology and accounted for 22 percent of R&D expenditure in 2001.
In this field, two out of three researchers reported receiving finance from
this source in 2001.

Funding of university research by private foundations and non-profit
organisations also doubled over the two decades and constituted more
than 5 percent of the research expenditure in 2001. Some in fact, func-
tion more or less in the same way as the traditional disciplinary research
councils, using peer-review procedures as a basis for their allocation of
research grants to individual projects. Private foundations and organisa-
tions are of particular importance in medical research where more than
50 percent of the university staff in 2001 reported such funding in the
preceding five-year period.

4.6 Increased emphasis on funding from European Union
research programmes

As from the mid-1980s, the government has been an active agent for in-
creased international research co-operation. This direct approach is
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manifest in several public documents in the latter part of the decade
(Skoie 1997). The background for this policy change was the enhanced
emphasis on technology and innovation as important driving forces for
economic growth in the European Union. Even though Norway was only
an associated member of the European Union in 1989, the government
recommended that Norway should strengthen its involvement in the EU
programmes. The government noted that the advantages Norway might
gain would outweigh the membership costs, emphasising that the benefit
would be easier access to new knowledge and technology. Since the be-
ginning of the 1990s, Norway has participated virtually as a full member
in the EU framework programmes. Considering the large membership
fee, the government expects that universities and their academic staff
should actively apply for participation in and funding from the EU
framework programmes.

Funds from abroad have been of relatively little importance for fund-
ing university research in Norway, but there was a dramatic increase in
the 1990s, from 0.5 to 3.2 percent of R&D expenditure — first and fore-
most due to funding over the European Union framework programmes.
In 2001, EU funding constituted two thirds of the total funds from
abroad; 31 percent of the academic staff had received such funding in
the preceding five-year period. In contrast, only 17 percent of the re-
spondents in the 1992-survey reported such funding. Such sources are of
particular importance in the natural sciences. In 2001, funding from
abroad constituted 6.7 percent of the R&D expenditure in this field in
contrast to only 0.8 percent in 1991.

4.7 Changes in funding principles and funding patterns —
Summary

In the 1980s and 1990s, the mode of funding university research
changed substantially in Western Europe — and in Norway. The greater
emphasis on a national research strategy led to the establishment of a
large number of research programmes, and needs in industry and the
public sector for innovation and practical knowledge resulted in the en-
hancement of contract research. As a result of these policy changes, ex-
ternal funding of university research increased and the universities
gradually became more dependent on such funding. A strong growth in
external research funding took place in the 1980s — from 20 percent in
1981 to 33 percent in 1991 — and a slower increase in the 1990s to 38
percent in 2001. If we look more closely at these figures, half of this
growth is related to the large increase in research council funding of
university research primarily through participation in programmes. In
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addition, the growth in funding by private foundations and non-profit
organisations is to a large extent a contribution to academic research.
Thus, it is the academic financial market that has expanded the most,
where research priorities are made by the academic community itself to
a very large extent. The industrial financial market has been of relatively
limited although increasing importance, being mainly restricted to the
field of technology.

5. Effects on the extent of basic versus
applied research

To what extent have changes in funding patterns of university research
affected the content of research? One indicator is the relationship over
time between basic research, applied research, and experimental devel-
opment. Universities have traditionally been regarded as the sites of ba-
sic scientific research, or research initiated by the evolution of problems
internal to the scientific discipline itself. Other similar terms for this ac-
tivity are fundamental research, pure research, free research, non-
directed research, and curiosity-driven research (Skoie 1996). It is to be
expected that the increase in external programme funding and contract
research may have led to an increase in the share of applied research and
experimental development.

In the 1982- and 2001-surveys, academic staff were asked whether
their R&D activities in the preceding year were mainly basic research,
applied research, or experimental development. The definitions of these
three categories were given in the questionnaire, and are identical to
those formulated by the OECD in 1963 and published in “Proposed
Standard Practice for Surveys of Research and Development”, better
known as the “Frascati Manual” (OECD 2002). The manual states that
there are many conceptual and operational problems with these catego-
ries. They seem to imply a separation which rarely exists in reality, and
the three types of R&D may sometimes be carried out in the same de-
partment by essentially the same staff. It is obvious that the distinctions
between these three categories are often blurred, and in the questionnaire
the staff were informed that if their research could be classified in dif-
ferent ways, they should indicate this by writing in 1, 2, or 3 in each of
the three boxes instead of an ‘x’ in one of them, depending on which of
the three categories they considered most applicable to their research; 1
applied most, 3 applied least.

In the 2001 survey, 57 percent of the academic staff classified their
R&D-activities in the preceding year as mostly basic research, while 32
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percent characterised it as predominantly applied, and 11 percent as ex-
perimental development. There are significant differences between fields
of learning in this respect. The proportion of faculty who defined their
work as primarily basic research varied between approximately 70 per-
cent in the humanities and natural sciences, about 50 percent in the so-
cial sciences and medicine, and only 10 percent in technology. By and
large, the variation in applied research between fields followed this pat-
tern, as there were relatively small differences in the percentage of ex-
perimental development between the various fields.

A comparison with the 1982 survey is only possible in four of the
fields because technology was not included. Figure 1 displays how aca-
demic staff classified their research at the two points in time. There has
only been a small decline in the proportion of staff in the humanities, so-
cial sciences, and medicine who reported that their research was mostly
basic; and a somewhat larger decline in the natural sciences. These re-
sults are consistent with changes in the percentages of university re-
search expenditure funded by general government appropriations over
these two decades for the humanities, social sciences, and natural sci-
ences; but not for medicine, which experienced a significant drop in ba-
sic funding of research.

The decline in basic research from 1981 to 2000 however, is much
smaller than might have been expected considering the very large de-
cline in general government grants for research in the same period (Ta-
ble 1). These results may indicate that type of funding is of relatively lit-
tle importance for the character of the research undertaken. A test of this
relationship was done by examining how academic staff in the 2001 sur-
vey classified their research when controlled for various funding
sources. Of those who did not receive financial support from sources
other than their university, 57 percent reported that they primarily under-
took basic research, 27 percent applied research, and 16 percent experi-
mental development. Of those who received grants from national re-
search councils, foundations, and European Union programmes; 60 per-
cent answered basic research as the most important activity, 30 percent
applied research, and 10 percent experimental development. The equiva-
lent figures for those who undertook contract research were 55, 37, and
8 percent. The relationship between type of funding and how academic
staff characterised their research is thus very weak or insignificant.
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Figure 2: Percentage of academic staff that characterised their
research in 1981 and 2000 as mostly basic research, applied
research, or experimental development; by field of science
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6. Effects — of contract research

We have shown that a substantial increase in contract research took
place from 1980 to 2000, and that such research funding constituted an
estimated 13-15 percent of the total R&D expenditure by the universities
in 2001. One third of the academic staff in 2001 reported that they had
obtained funding from industry or public agencies in the preceding five-
year period. We have also shown that the science policy debate in the
1970s and 1980s was dominated by those critical to contract research.
But what are the attitudes towards this type of research among ordinary
academic staff members?

Table 2 shows the percentages of academic staff in 1992 and 2001
who agreed and disagreed with the statement that contract research often
introduces new and interesting topics in research at their department. On
both occasions between 20 and 25 percent of the staff agreed with this
statement. In 2001, about 40 percent partly agreed, and 20 percent dis-
agreed. A substantially smaller percentage answered ‘don’t know’ or
‘not relevant’ in 2001 than ten years earlier; indicating that the great ma-
jority at the latter point in time had some experience with contract re-
search, either through their own research or through observations of
their colleagues with funding from industry or public agencies. Of those
who actually had undertaken contract research, about 40 percent in both
surveys agreed that this activity often introduces new and interesting
topics in research at their department, in contrast to 15 percent of those
who did not engage in this type of research. Academic staff members in
the field of technology have substantially more positive attitudes to-
wards contract research than other staff members. On both occasions 60
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percent of the staff in technology agreed with the statement, and 5 per-
cent disagreed.

Table 2: Percentage of academic staff in 1992 and 2001 that agreed and
disagreed with the statement that contract research often
introduces new and interesting topics in the research at their

department
Agree Partly Disagree | Don’t Total
agree know
1992 24 31 14 31 100
2001 22 42 20 16 100

Table 3 shows that only 15 percent of the staff in 1992 and 2001 respec-
tively agreed with the statement that ‘the extent and character of contract
research is problematic in relation to the autonomy of research and the
independence of their department’ while close to 40 percent disagreed.
At both points in time there was no difference in the percentage who
agreed with this statement among those who had undertaken contract re-
search, and those who had not. Of those who had undertaken contract re-
search close to 50 percent disagreed, in contrast to 30-35 percent of
those who had not. This difference in opinion applies to both surveys.
The field of technology again deviates from the other fields of learning.
In 1992, 40 percent of those who had engaged in contract research in the
preceding five-year period disagreed with the statement that this activity
is problematic for the autonomy of research. In 2001, this proportion in-
creased to 60 percent. This indicates that attitudes towards contract re-
search are considerably more positive in the field where such funding is
the most common, and also that during the last decade attitudes have be-
come substantially more positive among those staff members who actu-
ally undertake this type of research.

Table 3: Percentage of academic staff in 1992 and 2001 that agreed and
disagreed with the statement that the extent and character of
contract research is problematic with regard to the autonomy
and independence of research at their department

Agree Partly Disagree | Don’t Total
agree know
1992 14 20 36 30 100
2001 15 29 39 17 100
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The reason why close to 50 percent of those who had undertaken con-
tract research did not agree with the statement that such funding endan-
gered autonomy of research is probably to be found in the character of
this type of research. Industry and public agencies do not always an-
nounce project funds for R&D, but despite this lack of public an-
nouncement receive applications from researchers and research institu-
tions for support for R&D projects. An examination of research projects
funded by governmental ministries revealed that more than half of the
projects in 1989 were initiated by researchers, while ministries took the
initiative in less than one third of the projects (Larsen et al. 1991). The
objectives of each of the about 580 projects funded that year were exam-
ined in a survey addressed to the ministries. The questionnaire distin-
guished four categories, with the open-ended possibility to check more
than one optional answer. The need to increase or update knowledge
within a specific field was indicated as the motive behind 67 percent of
the projects. The need for a general establishment of expertise was the
basis for 47 percent of the projects. ‘Problem-solving’ was the aim of 24
percent of the projects, and the need for ‘mission-oriented’ contributions
in relation to specific legislative measures, evaluations etc. was the
background for 20 percent of the projects. Generally-formulated objec-
tives thus dominated specific and mission-oriented demands in the min-
istries. Moreover, ministerial involvement in a project was often limited
to being informed by the researchers about its progression and results.
For only half of the projects, the ministries themselves reported that they
had contributed to restricting thematic objectives.

At a general level these results are supported by an analysis of publi-
cation data. No significant differences were found in publication practice
between academic staff who had undertaken contract research and those
who had not. Moreover, staff who had received industry funding pub-
lished more journal articles than staff without such funding.

7. Effects of programme research

The introduction of governmental research priority areas and the devel-
opment of research programmes in the research councils in the mid-
1980s were met with ambiguous attitudes by the universities. While
some professors emphasised the extension of their funding base, other
representatives argued that the programmes would lead to more applied
research at the expense of basic research, and that governmental de-
mands would place excessive influence on research priorities. Others
claimed that involvement in research programmes would result in re-
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search of a less scientific value than that of individual projects initiated
by scientists.

There is no doubt that the research programmes have constituted im-
portant additional funding sources for university research. A total of 55
percent of academic staff in 1992 agreed that the programmes had
brought in funds to the department that otherwise would probably not
have been provided (Table 4). As much as 36 percent of the staff ob-
tained funding through programmes organised by a national research
council in the preceding five-year period, varying between 18 percent in
the humanities and 58 percent in technology. A majority of the staff
agreed with the statement that the programmes had contributed to vital-
ising research in their department. One of the reasons for this positive
attitude may be that the programmes not only tempted researchers with
financial support and material resources, but the opportunity to collabo-
rate with and get inspiration from researchers at other locations.

But to what extent have these programmes actually affected research
undertaken in the universities? Is it true that the scientific autonomy of
university research has been eroded by the introduction of research pro-
grammes? Has involvement in these programmes resulted in research of
questionable quality? Have the conditions for producing good research
been undermined by these new mechanisms for financing and setting
priorities in research?

The 1992 survey did not provide much evidence for a change in in-
ternalist scientific criteria (Table 4). Only 14 percent of the academic
staff agreed with the statement that individuals other than researchers in
their department had too much influence on scientific priorities and
problem choices of their specific projects. Furthermore, only 9 percent
of the staff agreed with the statement that the research programmes had
resulted in research of less scientific value than usual in their depart-
ment.
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Table 4: Percentage of academic staff in 1992 that agreed and dis-
agreed with the following statements on the participation in
research programmes organised by the research councils

Agree | Partly | Dis- Don’t | Total
agree agree know
Brought in funds to the 55 19 8 18 100
department that other-
wise would probably
not have been provided
Contributed to vitalis- 29 31 16 24 100
ing the research in the
department
Contributed to making 20 30 24 26 100

the research in the de-
partment more applied
and user-oriented
People other than staff 14 17 40 29 100
in the department have
got too much influence
on scientific priorities
and problem choices
Resulted in research of 9 16 48 27 100
less scientific value
than usual in the de-
partment

Against the background of strong criticism of research programmes,
these results may be surprising. It seems that the criticism does not re-
flect the experiences of the majority of the involved researchers. What
could explain this discrepancy? Interviews undertaken among academic
staff involved in research programmes revealed that to a large extent
they used the research programmes to obtain access to extra resources
without changing their priorities beyond the label of their research pro-
jects (Mathisen 1996). Traditional academic research was virtually unaf-
fected by the objectives of the programmes. Most informants said that
their programme-financed research was very similar to what they had
done earlier, or that it built upon their former research. The overwhelm-
ing tendency was that the involved researchers had undertaken only mi-
nor if any, changes in the research theme to obtain funding through the
programmes.
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These effects should be seen in connection with the decision-making
processes preceding the establishment of the research programmes. Sen-
ior scientists from relevant disciplines were very active and influential in
the formulation of research priorities and the academic community itself
was given the main responsibility for the selection of research groups
and distribution of funds to specific projects. Mathisen (1996) has ar-
gued that the priority areas and the research programmes developed by
the government and the research councils was a form of ‘mild steering’
of problem choice in science through funding mechanisms. These initia-
tives, influenced by the concept ‘strategic research’, were effective in
targeting areas for increased research efforts and should be regarded as
strengthening rather than weakening university research.

In general, these results are supported by an analysis of publication
data. There is no evidence that academic staff who took part in pro-
gramme research around 1990 performed worse scientifically than those
who did not have such funding. There were no significant differences in
publication practice between those who had programme funding or only
university funding.

Data pertaining to the participation of university staff in national re-
search programmes was not available in the 2001 survey, but there is no
reason to believe that the extent of programme research was reduced. In
addition, there has been an increase in the number of academic staff par-
ticipating in research programmes organised by the European Commis-
sion. In 2001, 16 percent of staff members reported that they had re-
ceived funding from EU-programmes in the preceding five-year period.
These funds were particularly important in the natural sciences and
technology, where 25-30 percent of staff members were involved in
these programmes. In contrast to the national research programmes, uni-
versity staffs have had very little influence on EU research priorities.
Nevertheless, they might have had considerable influence on problem
choice in some of the projects in which they have participated. An
analysis of publishing practices in the various fields of science indicates
that researchers with EU funding were significantly more productive
than other staff members, and published as many articles in international
journals as their colleagues without such funding.

8. Conclusion
The strong relative decline in general government grants for university
research and the enhancement of research programmes and contract re-

search, has been strongly criticised by many university researchers.
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These science policy measures were regarded as attempts by govern-
ment and bureaucrats to acquire stronger control over university re-
search, linking it more closely to societal interests and political priorities
(Mathisen 1996). This critique has been largely supported by scholars in
the science studies community, claiming that the social conditions of
creative research as well as scientific progress itself are endangered.
Traditional scientific internalist criteria might be eroded through the in-
ternalisation of external norms on problem choice among academic staff.

These claims do not find much support in the data presented in this
paper. The strong increase in contract and programme research in the
1980s and 1990s led to only a relatively small decline in the percentage
of academic staff who reported that their research was mostly basic. On
a general level, these results are corroborated by publication data. In the
course of the same period, the scientific article in an international (Eng-
lish-language) journal enhanced its position as the dominating type of
publication, while reports declined in importance (Kyvik 2003). No sig-
nificant differences were found in publication practice between aca-
demic staff who had undertaken contract research or programme re-
search and those who had not been involved in such activities.

These findings seem consistent with those reported by Henkel
(2000) and Ylijoki (2003). A recent review of scientific research at
American universities had similar conclusions. Bok (2003) states that
research priorities have hardly shifted in any substantial way to favour
applied research at the expense of more fundamental inquiry. He points
out that the percentage of US university R&D devoted to basic research
has remained fairly constant since the late 1970s. While industrial fund-
ing has increased, this accounts for less than 10 percent of all university
research financing, and hence does not significantly affect the overall
balance of priorities. An interview study among American and British
scientists also supports these findings. The scientists consistently denied
that the nature of their research was being changed substantially (Calvert
2000).

There are probably two main reasons for the discrepancy between
theoretical speculations of the consequences of increased market orienta-
tion and the measured effects of increased external funding on research
practices; (a) an uncritical use of data on funding of university research,
and (b) an incomplete understanding of the social mechanisms that come
into play to sustain the position of academic research in universities.

First, there has been a tendency to equate increased market orienta-
tion with increased non-academic influence on problem choice in scien-
tific research. Even though the percentage of R&D expenditure in Nor-
wegian universities drawn from competition in the market increased
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from 20 to 38 percent over the two decades, this does not mean that pri-
vate corporations and public agencies directed the use of these funds. It
is the academic financial market that is by far the largest and expanded
the most in this period, encompassing close to 25 percent of total R&D
expenditure at the universities (Table 1). The public sector financial
market transacts five percent of the total research funding, the industrial
about six percent, and the EU-market between two and three percent.
The mechanisms for selection of externally funded research projects are
subsequently dominated by traditional academic peer-review proce-
dures.

Second, to the extent that university staffs seek funding in non-
academic markets, they do not necessarily restrict their research to ap-
plied problem-solving and experimental development. The large relative
decrease in general government funds and the subsequent increase in
programme and contract research so far seem to have had surprisingly
small effects on problem choice and research output of academic staff.
The reason is that university staffs are very reluctant to become involved
in programmes or contract research if the results are not also expected to
contribute to basic research. As there are strong norms in the scientific
community against external influence on research, and because recogni-
tion and prestige are still linked to the quality of research, scientists
normally have strong personal interest and motivation in combining ap-
plied and basic research. It is thus not necessarily a conflict between
contributing to problem-solving in industry and public agencies and sci-
ence-internal knowledge production.
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