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(Chapters 1-3)

1 Introduction and summary

Research policy reflects society’s commitment to
developing new knowledge. The aim of good
research is to provide completely new information
and to produce extended effects on both the field in
question and actual practice. Inspired researchers,
high expectations and appropriate research condi-
tions are prerequisites for success. This report sets
ambitious goals. The Government proposes that
public funding of research be increased. If Norway
is to become a leading research nation, contribu-
tions are also needed from researchers, society at
large and business and industry — a joint commit-
ment to research.

1.1 Why research?

People have constantly sought new knowledge, be
it out of curiosity and wonderment, to resolve prac-
tical challenges or to question established truths.
Throughout the centuries, research has been of
crucial importance for the formation of society.
During the past hundred years, scientific
breakthroughs such as the theory of relativity and
the discovery of the DNA structure have changed
our understanding of both ourselves and the world
around us. Progress in several areas of research
has contributed to increasing life expectancy and
to raising the standard of living in almost all parts
of the world. Research has also been employed
negatively, for example in the development of

atomic weapons and in environmentally harmful
activities. But research has at the same time been
necessary to shed light on such factors and to
counteract them through new insight, critical
thinking and improved solutions. The previous
century clearly showed that research both influ-
ences and is influenced by the development of soci-
ety. Many have termed the twentieth century the
century of the natural sciences, and in 1999 Time
Magazine elected Albert Einstein as the century’s
most important person.

Research has also left its mark on the develop-
ment of present-day Norwegian society. The estab-
lishment of Norway’s first university in 1811 was
closely connected to the fight for independence,
and the University of Oslo became one of the most
important institutions in the development of the
new Norway. At the start of the 1900s, Fridtjof
Nansen’s polar expedition and the 100th anniver-
sary of Niels Henrik Abel’s birth were used to give
Norway substance and self-confidence as a nation
of culture and knowledge. At the same time the
physics professor Kristian Birkeland and the engi-
neer Sam Eyde laid the foundation for Norsk
Hydro, the enterprise that was to become one of
Norway’s greatest industrial adventures.

The development of research infrastructure
played a key role in the reconstruction of Norway
after the Second World War. In this period the
foundation was also laid for considerable social sci-
ence research in Norway. Since the establishment
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Boks 1.1 Still only at the beginning?

In 1998 Sir John Maddox, the former editor of
Nature, published the book What remains to
be discovered. The book was a response to
various claims that science had already made
all the major discoveries. Based on his 25
years’ experience from the journal, Maddox
was of the opinion that science was still faced
with a number of significant questions, for
example: How did the universe come into
being? How does it work? What is the origin
of life? When did sexual reproduction start?
What are consciousness, imagination and
memory? The book shows that in spite of the
great progress that has been made in the field
of molecular biology, we are far from acqui-
ring a satisfactory understanding of how DNA
sequences determine an organism’s qualities.
Our knowledge of how consciousness func-
tions is extremely deficient. According to
Maddox, one of the most fundamental unsol-
ved problems is the connection between Ein-
stein’s general theory of relativity and
quantum mechanics — two of the twentieth
century’s greatest victories in the field of
knowledge.

of the first institute of social science in 1950, the
social sciences have left their mark on politics, pub-
lic administration and social debate.

With the discovery of oil deposits in the North
Sea in 1969 and the growth of the aquaculture
industry from the end of the 1980s, Norway was
given unique opportunities to exploit its natural
advantages. In a very short time Norway has
become one of the world’s largest exporters of oil,
gas and seafood. However, even though these
industries are based on raw materials, they have
always been dependent on research-based know-
ledge, and research will also be necessary to utilise
their potential in the future.

Today, research and development are con-
ducted on a scale that could hardly have been
envisaged a few decades ago. The world’s total
research investments have more than doubled
since 1990. A million articles are published annu-
ally in international scientific journals. Nonethe-
less, few will claim that the extreme limits of sci-
ence have been reached: on the contrary much
indicates that the opportunities and the need to

develop research-based knowledge will be even
greater in this new century.

In many areas scientific breakthroughs have
paved the way for completely new issues and appli-
cations. For example, the survey of the human
genome in 1999 constituted a significant milestone
in scientific history at the same time as it offered
the opportunity to study genes in a specific frame
of reference and to develop totally new knowledge
about the different qualities of humans and ani-
mals. Knowledge development in this area is in
many ways only in an early phase.

New methods, tools and models make it possi-
ble to study phenomena that so far have been too
complex to be understood in detail. For instance it
is now possible to make realistic simulations of the
heart’s rhythm, to calculate ocean currents and to
compile scenarios for economic development.

Society is in a process of constant change and
requires the continuous generation of knowledge
about new problems and phenomena. Twenty
years ago few people believed that the central
European countries would have decisive influence
on the development of democracy in Europe, or
that mobile telephony would acquire fundamental
importance for the culture of youth. These have
now become actual phenomena that require new
and updated knowledge. In the same way, major
changes in society can mean that specialised
knowledge that was formerly regarded as marginal
suddenly gains prime importance.

New insight and new progress also generate
fundamental questions. Exploration of the ocean
depths, space, the brain and genes’ functions takes
place in totally different dimensions, but they all
form part of our search for insight into the origin of
life. They thus give new relevance to classic philo-
sophical questions such as: What is life? How did
life start? What is the relationship between body
and soul? New connections between the natural
and the human sciences may well be one of the
most significant features of scientific development
in the twenty-first century.

Critical and informed social debate demands
that important issues and conflicts be illuminated
from several sources. The question of the scope
and cause of climate changes, for example,
demands knowledge of complex correlations in
nature and in social systems and not least of con-
nections between nature and humans. Such issues
should not be subject to only one type of expertise,
but should be discussed openly by several quali-
fied players.

World society is faced by challenges that need
research-based knowledge. Epidemics, natural



2004-2005

Report No. 20 to the Storting 7

Commitment to Research

disasters and environmental damage are problems
that in former times were regarded as decreed by
fate or unsolvable but that can increasingly be pre-
dicted and counteracted by knowledge. Society’s
expectations of assistance from research are there-
fore growing.

Research is playing an increasingly important
role in the ability to innovate and to create value.
The main reason for the growth in the world’s
research activities during recent years is that busi-
ness and industry is becoming more knowledge-
based and finds it profitable to invest in research.
For example, Finland has successfully become one
of the world’s most innovative nations in a rela-
tively short time, a key factor in this development
being increased research funding. Most financial
studies indicate that investment in research and
development yields returns in both economic and
social perspectives. Many countries therefore have
clear goals that involve an even greater increase in
research efforts to ensure the future creation of
value.

At the same time as the scope of research is
being extended, information and communication
technology have dramatically improved the avail-
ability of research results. In addition, there is a
greater exchange of knowledge across national
borders — partly due to general globalisation and
partly as a result of more goal-oriented processes
such as the development leading to a common
European research area. This development creates
new dynamics that simultaneously involve
increased cooperation and more competition.

International contact has made a substantial
contribution to making Norway one of the world’s
richest countries. It provides a unique opportunity

to take part in and utilise global exchange of knowl-
edge. But it also presupposes quality and breadth
in our own research in order for us to be attractive
and competitive in an international context. The
Norway of the future will more than ever be depen-
dent on solid knowledge environments. As a rich
country we are also responsible for contributing to
the global exchange of knowledge.

1.2 Key considerations and the way
forward

This research report provides frameworks and
shows the way forward for Norwegian research up
to the year 2010. At the same time it paves the way
for strengthening Norwegian research in the
longer term. The structure of the report is based on
the following key considerations:

A good starting-point: The first Bondevik gov-
ernment’s research report from 1999 laid the foun-
dation for a new era in Norwegian research. More
than five years later it can be verified that Norwe-
gian research is making obvious progress.
Resources have increased, and there are several
indications of improvements in quality. New pro-
grammes have given rise to optimism and innova-
tion in both academic and business circles. The
starting-point is good, and an appropriate basis has
been created to raise Norwegian research to a lead-
ing position. One of the main points made in this
report is that Norwegian research is to be strength-
ened but not radically changed.

Limitations: The report is intended to be com-
prehensive, and work on the report has provided
the opportunity for input from the total range of
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Figure 1.1 The world according to investment in research, 2000
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Norwegian research. However, it is not possible to
address all themes in the framework of a report of
this type. Some issues are also under evaluation or
will be taken up in other documents and processes.
Special emphasis has therefore been placed on
issues that were not thoroughly addressed in the
previous report. This applies particularly to the
international perspective, research conducted in
business and industry, the institute sector, and
issues linked to careers in research.

Priorities: Priority will be given to research
funds. But Norway is also dependent on a wide
knowledge base, and future priorities will there-
fore mainly result from growth rather than from
realigning priorities. In addition, the selected prior-
ities will be formulated at a superior level: instead
of political powers identifying specific pro-
grammes, the Government intends to define prior-
ities more closely in dialogue with research com-
munities, society and the private sector.

Taking internationalisation seriously. Interna-
tional research cooperation will be more than just
words. National priorities will be considered in the
context of global needs and challenges. Norwegian
research must be able to offer competitive terms,
and Dbilateral agreements will be allocated
resources.

Quality: There is still a need to raise the quality
of Norwegian research. This is one of the main
challenges in the research policy. The report there-
fore focuses on quality rather than capacity build-
ing. In recent years, special measures have contrib-
uted to enhancing quality significantly. These mea-
sures will be continued, but future efforts will be
more geared towards raising quality in a broad con-
text.

Strengthening science subject research: The
report paves the way for a general strengthening of
research in mathematics, the natural sciences and
technology. Despite an upturn in recent years, Nor-
way has over time invested relatively too few
resources in research in these areas. These are
areas that are developing rapidly internationally
and that often require substantial investment in
equipment and in laboratories and their operation.
Research-based knowledge of mathematics, the
natural sciences and technology is important for
the future creation of value. But these subjects do
not only represent utility: they also carry the con-
cept of culture and are vital for our ability to under-
stand our surroundings and to take a stand on the
use or misuse of this type of knowledge.

1.3 Summary

A leading research nation

The Government’s goal is to ensure that Norway
occupies a leading position internationally in terms
of new technology, skills and knowledge!. Norway
has one of the world’s highest gross domestic
products per inhabitant and the world’s highest
level of education — factors that provide the precon-
ditions for becoming a leading research nation
with regard to:

Measurable research results, i.e. the number of
scientific publications, citations and patents
Success in the EU’s framework programmes
The number of researchers per 1,000 employ-
ees

1 The Government’s inaugural address, 23 October 2001.
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— The attractiveness of a research career for
young talents

— The attractiveness of research communities for
top international researchers

— Theresearch intensity of business and industry

— Society’s ability to transfer and use research-
based knowledge

— The population’s knowledge of research, as
well as its interest in and commitment to this
area.

Norwegian research performance is already good
measured by several of the above indicators. How-
ever, greater efforts will be needed to maintain a
leading position and to raise the level in areas
where our performance is average or below aver-
age. To enable Norway to become a leading
research nation, the Government aims for an
increase in the total investment in research to
three per cent of the GDP by 2010. Public sources
will account for one per cent of the GDP. The Gov-
ernment proposes to increase the capital in the
Research and Innovation Fund to NOK 50 billion
from 1 January 2006.

When increasing funding, the Government will
give priority to the following areas:

Priorities in Norwegian research policy

Three structural areas are to be given priority.
Firstly, internationalisation is to constitute an over-
all perspective in research policy, and international
participation will be emphasised when resources
are channelled into research. Secondly, basic
research will still be a priority area. Emphasis will
be given to quality rather than capacity building.
Research in the field of mathematics, science and
technology will be strengthened. Thirdly, the Gov-
ernment will invest in research-based innovation
and business development. This will provide sup-
port for the reorganisation and renewal of Norwe-
gian business and industry and the public sector.

The Government proposes to strengthen
research particularly within the thematic areas of
energy and the environment, food, oceans and
health. These priorities have been defined on the
basis of national advantages and needs.

Information and communication technology
(ICT), biotechnology, and materials and nanotech-
nology are three technological areas that are
undergoing substantial development and that have
wide areas of application. The Government will
intensify its investment in these three areas. The
three technology areas of priority are all relevant to
the development of environmental technology.

Priorities will be made in the light of the need
for increased research in and for regions with
growth potential and few research activities.

If Norway is to be a leading research nation,
research communities, Norwegian industry and
the authorities must make united efforts. The Gov-
ernment is inviting those concerned to extensive
and committing discussions on how goals and pri-
orities are to be realised in the years to come.

Norwegian research at the beginning of a new era

In the previous report to the Storting (the Norwe-
gian parliament) concerning the Government’s
ambitions and priorities with respect to research?,
the first Bondevik Government paved the way for
the beginning of a new era in Norwegian research.
The report’s intention was to enhance quality, and
it set ambitious goals for greater investment in
research. Taking the period as a whole, the grants
to research from the national budget have
increased by NOK 4.6 billion, NOK 3 billion of
which have been allocated during the present coa-
lition government. This corresponds to a real
growth in public funding of 27 per cent since 1999.
In an international context, Norway is among the
countries that have shown the greatest increase in
public funding for research in recent years. In addi-
tion, the Skattefunn scheme was introduced from
2002 to give Norwegian enterprises tax relief for
investments in research. So far it is estimated that
the scheme has generated tax relief amounting to
more than NOK 3.5 billion to research in Norwe-
gian enterprises.

A large amount of the increase in public fund-
ing has been employed to strengthen basic
research. Norwegian research is gradually attain-
ing a better position internationally. For example,
figures for 2002 indicate that Norway is on a level
with the most advanced countries in terms of cita-
tions of scientific articles — a considerable improve-
ment since 1991 when Norway was below the
world average on this indicator.

Taking internationalisation seriously

The internationalisation of Norwegian research is
assigned high priority in the Government’s
research policy. International research coopera-
tion is of vital importance if the quality of Norwe-
gian research is to be enhanced and its renewal
ensured. It also allows Norwegian scientists,

2 Report no. 39 to the Storting (1998-99) Research at the
beginning of a new era.
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research institutions and industry to take advan-
tage of knowledge and technology developed
abroad. In addition, international cooperation is
necessary to share the risk and costs of large
research investments. The Government places par-
ticular emphasis on active participation in Euro-
pean research cooperation, strengthening bilateral
research cooperation (particularly in relation to
North America and countries in Asia), and better
utilisation of national assets to attract researchers
and research funding from abroad. Norway also
has a responsibility for contributing to the global
development of knowledge, particularly in areas
that benefit the least developed countries. The

Government’s measures to strengthen the interna-

tionalisation of Norwegian research include the fol-

lowing:

— The Government will initiate an extensive stra-
tegic process — involving the ministries con-
cerned, the Research Council of Norway, Inno-
vation Norway and other key players — with the
aim of strengthening national efforts to resolve
the challenges linked to research cooperation
with the EU.

— Norway will participate actively in the planning
of the EU’s seventh framework programme for
research.

— The Research Council will intensify its efforts
to boost coherence between national and inter-
national activities with a view to gradually open-
ing national programmes. All large-scale
projects and programmes should be assessed
and shaped in relation to international activities
in the area in question.

— Active participation in European research
organisations should be strengthened to
enable Norway to recoup more gains from
membership. The Research Council will direct
its efforts to recruiting more Norwegians to the
international laboratories and to encouraging
Norwegian industries to take part in the compe-
tition to supply them with goods and services.

— Bilateral research cooperation will be strength-
ened, with special emphasis on research collab-
oration with North America, Japan and China.

— An overall strategy will be compiled to improve
the utilisation of our national advantages in
areas such as energy, environment and social
science with a view to attracting more research-
ers and students to Norway.

— Provisions will be made to improve the funding
of unique data series in areas that include envi-
ronment and climate research, medicine, and
social sciences — and to utilize them better in

both national and international research coop-
eration.

— Svalbard will be further developed as an inter-
national research platform.

— The practice concerning the Directorate of
Immigration’s specialist quota will be assessed,
and provisions will be made to enable foreign
employees and Norwegian employers to better
exploit such permits. A separate scheme will be
set up to simplify the administrative procedures
concerning family reunification for researchers
who come to Norway through the specialist
quota.

— The Research Council’s work towards estab-
lishing a resource centre for researcher mobil-
ity (part of the European Network of Mobility
Centres) will be strengthened. The centre will
be adapted to the needs of researchers both
within and outside Europe. Universities, uni-
versity colleges and other institutions should
use this centre actively when advertising vacant
positions.

— Research will be more actively integrated as an
instrument in international aid policy.

— More scholarships and exchange schemes will
be set up for researchers and those with doctor-
ates in order to promote mutual research coop-
eration as an element in both international aid
policy and research policy.

— Norway’s strong position in research on secu-
rity, peace, conflict and development will be
maintained.

Quality as a crucial factor

Quality is a crucial requirement for all research.
High-quality research is instrumental in removing
international research barriers. Quality is also
important in facilitating access to knowledge from
abroad and utilising this knowledge, as well as in
attracting international researchers and research
cooperation. In addition, high quality is a key ele-
ment in maintaining good educational provisions
and appropriate recruitment into research.
Advanced professional specialisation may be nec-
essary to develop particularly good research com-
munities, at the same time as the research system
must be wide-ranging and must ensure that it is not
only the very best that become even better. Excel-
lent conditions have been provided for communi-
ties and researchers of particularly high quality
through measures such as Centres of Excellence
for research and the Outstanding Young Investiga-
tors scheme. The Government will make further



2004-2005

Report No. 20 to the Storting 11

Commitment to Research

investment to strengthen the quality of Norwegian

research in the following areas:

— Resources for research will be increased in
order to extensively strengthen basic research
and provide better conditions for promising
researchers. Allocation of funds to basic
research will to a larger extent be based on
competition.

- Research institutions will intensify their work
towards higher quality. This includes follow-up
of discipline-based evaluations and assess-
ments of institutions along with strengthening
professional management at all levels. Disci-
pline-based evaluations as a form of assessment
will be further developed and assigned greater
importance when allocating funds.

— The Outstanding Young Investigators scheme
and the Centres of Excellence (CoE) scheme
will be expanded in 2006 and 2007 respectively.
A new scheme will also be set up on the same
pattern as the CoE scheme in the form of cen-
tres for research-based innovation.

The path towards economical, social and
environmental renewal

Research and development plays a significant role
for Norwegian business and industry and the pub-
lic sector. The competitiveness of industry
depends on the ability of the various enterprises to
put to use and develop new knowledge and new
technological and organisational solutions. The
development of more knowledge-based trade and
industry is dependent on a good infrastructure of
universities, university colleges and research insti-
tutes, as well as research activity in the industry
itself. High-quality research communities are also
a prerequisite to encourage foreign companies to
locate their research activities in Norway. Govern-
ment measures to increase research investments
in industry, and to generate better collaboration
between the various sectors that conduct research
include the following:

— Research in industry will be strengthened by
increasing grants for user-initiated research
through the establishment of Centres for
Research-based Innovation, as well as through
increased grants for industrial research and
development contracts.

— Collaboration between enterprises and
research institutions will be strengthened
through the establishment of a scheme for
industrial doctorates and through a scheme
involving regional innovation centres.

— The Skattefunn scheme for tax relief for enter-
prises that carry out research will be continued.

— Efforts to commercialise research results will
be reinforced by substantially increasing the
grants to the Norwegian FORNY programme,
and through a scheme providing scholarships
for researchers who want to commercialise
their concepts by setting up their own business.

— Maeasures to attract international investments
in research and development will be investi-
gated. Internationalisation activities for busi-
ness and industry will be assessed with a view
to strengthening Norwegian participation in
the EU’s technology platform initiative, boost-
ing the participation of enterprises in the EU’s
framework programme for research, and
increasing support to Norwegian participation
in the EUREKA European network.

As research plays an important role within the pub-
lic sector as a basis for policy development, man-
agement and the provision of services, Norway’s
long traditions of research-based management and
policy development will be maintained.

— Modernisation of the public sector will be
founded and reinforced through the develop-
ment and use of research results. Major
reforms and reorganisations will be systemati-
cally assessed, and public sector development
will be founded on research-based knowledge.

— Research directed towards the renewal of the
public sector will be strengthened, particularly
in the areas of welfare, democracy and law, and
international migration and integration.

— The scheme involving public development con-
tracts will be consolidated.

— Databases on aspects of Norwegian society will
be further developed, and the establishment of
data systems that enable comparisons with
other countries will be facilitated.

— Research communities and agencies will be
encouraged to take an active part in the EU’s
work on innovation in the public sector.

Science and society

Research is an important factor in meeting the
national and global challenges society faces, and it
also contributes to ensuring positive changes in
society and to improving quality of life. However,
research can also have negative effects or can be
misused. Researchers must therefore have consid-
erable ethical awareness. Professional ethics for
researchers are also decisive in ensuring good sci-
entific practice and the quality of research results.
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Since 1990 Norway has had three national ethical
committees that together cover all disciplines. The
Research Council of Norway will evaluate this
scheme. Norway meets many of the same chal-
lenges concerning research ethics as other coun-
tries, and it is therefore appropriate that the
national research ethics committees strengthen
their involvement in international cooperation.

— The Government will propose to the Storting
legislation on establishing a comprehensive
research ethics committee system, including a
system for dealing with dishonesty in research.

— The Research Council will contribute to the
public research debate and will integrate the
precautionary principle in the work on research
programmes.

— Research institutions are responsible for ensur-
ing that matters concerning dishonesty are
handled in an appropriate and organised man-
ner. Research institutions and the national com-
mittees will continue to provide ethical instruc-
tion for students, scholarship holders and
researchers.

— Atemplate for a standard contract will be drawn
up for externally financed research. This will
include a checklist that emphasises the ethical
aspects of the assignment.

The dissemination of information from research
environments takes place through professional
cooperation or in the form of scientific publications
and patenting. Conveying research information to
the general public is also important in terms of rais-
ing the population’s general knowledge, stimulat-
ing the desire to learn in children and young peo-
ple, and paving the way for open social debate and
a well-functioning democracy. The Government
proposes to strengthen the dissemination of
research information to the general public through
the following measures:

— The funding model for universities and univer-
sity colleges will be expanded to include a new
result-based component for dissemination of
knowledge. Indicators for the application of sci-
entific method and research results in society
at large will be central to this component. All
state-funded research institutions will compile
annual communication and information strate-
gies from 2006.

— The Research Council of Norway will develop a
national research and expert portal for journal-
ists and editorial staffs. Through cooperation
with several of the national education pro-
grammes for journalists, the Research Council
will endeavour to increase interest in research

among students, particularly in the natural sci-
ences and technology.

— Support to science centres will be substantially
increased. The Research Council and other
players will cooperate in the further develop-
ment and coordination of websites that convey
knowledge of the natural sciences and mathe-
matics.

— National agreements for leading professional
journals for universities and university colleges
will be assessed, and possible agreements will
include Norway’s main partner countries in
development policy.

An attractive research career

Competent researchers are a basic prerequisite for
a good research system and for high-quality
research. The authorities are responsible for
ensuring that the most talented and best-qualified
candidates choose a career in research.

Major challenges related to recruitment to
research appear to be threefold: increasing recruit-
ment to mathematics, science and technology,
improving the organisation of doctoral training and
the career path, and making a research career
more competitive.

The Government’s ambitions for stepping up
research investment will increase the need for
recruitment of researchers, particularly within the
prioritised areas of mathematics, science, techno-
logy and health. To meet the challenges outlined
above, some general measures are required to
improve the organisation of doctoral training and
the research career path at universities and univer-
sity colleges. Moreover, it will be necessary to
implement specific measures targeted at disci-
plines with special recruitment problems. Other
major themes include increasing researcher mobil-
ity, as well as gender equality in the research sys-
tem. Measures are as follows:

— The number of science credits for pupils who
take science subjects in secondary education
will be increased. Institutions’ basic funding
connected to courses in mathematics, the natu-
ral sciences and technology will be strength-
ened.

— Special measures for recruiting medical doc-
tors to medical research will be continued.
Recruitment measures in other health-care
subjects will be evaluated more closely.

— The Government will continue to increase the
number of PhD fellowship positions at universi-
ties and university colleges.
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— The Government will set up a scheme where
graduate schools demonstrating high scientific
quality can compete for status as national grad-
uate schools with the accompanying financial
support. The Government will ask the
Research Council of Norway, in cooperation
with the Norwegian Council for Higher Educa-
tion, to prepare a proposal for this scheme.

— The Government aims to increase the number
of post-doctoral positions.

— The Ministry of Education and Research will
create a new teaching and research post with a
duration of four to six years. The holder of the
post will be assessed for fixed position as a Pro-
fessor on expiry of the period.

— In strengthening the funding of Norwegian
research, the Government requires that institu-
tions employ the extra resources partly to
develop an appropriate local salary policy, and
partly to improve other conditions for research-
ers.

— The Ministry of Education and Research will
investigate whether or not a statutory regula-
tion of academic freedom at the level of the indi-
vidual researcher will be beneficial to the
research system.

— The Research Council of Norway will initiate a
scheme for supplementary financing of Norwe-
gian scholarship holders who travel abroad on
EU scholarships.

— Schemes to facilitate the repatriation of Norwe-
gian researchers will be assessed.

— Efforts to ensure that Norwegian researchers —
particularly early stage researchers — will take
research periods abroad, will be strengthened.

— Ongoing efforts to integrate the issues of gen-
der equality at all levels in research administra-
tion, processing of applications and reporting
will be maintained.

— The Research Council of Norway and the
research institutions will continue their work to
promote gender equality.

— The institutions must make efforts to increase
the proportion of women in Adjunct Professor
positions.

Research at universities, university colleges and in
health enterprises

Universities and university colleges have a particu-
lar responsibility for carrying out long-term basic
research and for ensuring that the Norwegian
research system maintains an appropriate aca-
demic breadth. Funding for basic research will be
strengthened both directly to institutions and

through the Research Council of Norway.

Increased resources will be divided between the

institutions through competition-based schemes

that take academic results and quality into account.

The Government will also use the funding system

to strengthen basic research in mathematics, sci-

ence and technology at universities and university
colleges. This will underpin the national thematic
investments and will compensate for the reduction
in the sector’s total research activities in these dis-
ciplines in the period 1990 to 2001. Private funding
of fundamental research will also be strengthened.

The Government will reinforce academic quality in

general, and the conditions for fundamental

research in mathematics, science and technology,
particularly with the following measures:

— Ajoint financing model for universities and col-
leges will substitute the existing separate mod-
els. The model includes three result-based
components: education, research and dissemi-
nation of knowledge. Specific formulation of
the model will be addressed in the National
Budget for 2006.

— The result-based research component will
include indicators for scientific publications,
graduates with doctorates, and funds from the
Research Council of Norway and the EU frame-
work programmes.

— The inclusion of a result-based component for
dissemination and promoting the application of
research results, is especially suited for the
applied research profile of state university col-
leges.

— Research programmes and projects geared
towards state university colleges will be contin-
ued and strengthened. The programme
Strategic university college projects will enhance
the quality and scope of research activities at
state university colleges, while business-ori-
ented college programmes will enhance collab-
oration and mutual competence development
between state university colleges and small and
medium-sized companies.

— The financing model for research in the health
enterprises will be assessed. Research activity
in medical disciplines will be safeguarded
through funding via both the university system
and the regional health authorities.

— As a general rule, the Research Council will
concentrate its grants on large-scale projects,
while the institutions will be responsible for
financing smaller projects carried out by their
own employees. To encourage institutions to
assign priority to operational funds for
research, the Government will introduce a
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scheme whereby researchers and researcher
groups can apply for support for smaller fund-
ing needs related to ongoing research projects.
The scheme is limited to the period 2006-2010.

— The Government will initiate a national strategy
to strengthen basic research in mathematics,
science and technology.

— The Government will set up a scheme where
donations to research of at least NOK 5 million
will be matched with a state contribution corre-
sponding to 25 per cent of the amount of the
donation. The donation must come from private
persons or companies and must be given to one
of the universities, the Norwegian Academy of
Science and Letters, or the Research Council of
Norway.

— Greater investment in research equipment will
constitute an important part of the strengthen-
ing of basic research in science and technology.
The current arrangement comprising funds for
equipment both via the Research Council of
Norway and directly to the institutions as stra-
tegic research funding will be retained. The
Research Council will survey and assess
national needs and, in cooperation with the
institutions, develop realistic strategies for
assigning investment priorities.

Research institutes

During the past 50 years Norway has built up an
extensive research institute sector. The sector is
intended to cover specific needs for knowledge and
to promote business and regional development.
The institutes’ framework conditions have
changed considerably in the last decade. Universi-
ties and university colleges focus more and more
on commercialising research results and cooperat-
ing with business and industry, thus entering an
area formerly dominated by the institute sector.
Institutes must to an increasing extent compete
internationally for research contracts and funding.
The need for knowledge in Norwegian industry
and public administration is now different from
what it was when the institutes were established.
Last but not least, many institutes have become
independent judicial entities and are to a greater
extent reliant on the project and contract market.
On the background of these changes, the report
presents a review of the Norwegian institute sec-
tor.

The review of research institutes has shown
that the Norwegian institute sector is large when

viewed in an international context, although its
scope is not unique. In general, research institutes
provide research and development services of high
quality. They are included in networks and alli-
ances with universities and university colleges and
with companies, and there is no reason to believe
that they create obstacles for cooperation between
industry and the university and university college
sector. Neither is there anything to indicate that
industry’s purchase of research services from the
institutes suppresses the companies’ own
research. On the contrary, it appears that the two
sectors’ activities and competencies complement
each other.

One of the Government’s prime objectives is to
ensure the continuation of a strong institute sector
that can provide business and industry and the
public sector with relevant competence and
research services of a high international level.
Measures to achieve this objective are as follows:
— The Government will make provisions for the

further development of the cooperation

between universities, university colleges and
research institutes.

— The strategic role that the Research Council of
Norway plays in the institute sector will be
strengthened. The Research Council is
assigned the task of compiling suggestions for
new guidelines for government funding of
research institutes, including a new financing
system and allocation regime for basic grants to
the institutes.

— Basic grants to the technical/industrial insti-
tutes and environmental institutes will be
increased in order to strengthen long-term
competence building and the institutes’ interna-
tional competitive ability.

— Funding of the regional institutes and the
research activities of the state university col-
leges will be strengthened and will be formu-
lated in a way that promotes cooperation and
regional development.

— As a basis for further policy development, the
Research Council of Norway will review
research institutes in the fields of labour and
social policies and of foreign and security pol-
icy.

— The administration of core funding for the Nor-
wegian Institute of International Affairs and the
research institute Norwegian Social Research
will be transferred from the Ministry of Educa-
tion and Research to the Research Council of
Norway with effect from 1 January 2006.
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The Research Council of Norway

The Research Council of Norway plays a key role
in Norwegian research as an advisor on research
policy for the authorities. The Research Council
has the main responsibility for monitoring over-
arching priorities in research policy, and will there-
fore assume an important role in monitoring the
priorities in this report. The Research Council has
recently been reorganised, and the restructuring
process has placed emphasis on the fact that the

Research Council must have an open method of
working and an active dialogue with research com-
munities, business and industry, public administra-
tion and other clients. Instruments and procedures
must be adapted to the various user groups. The
Research Council of Norway is responsible for the
entire spectrum - from basic research to innova-
tion. This provides good opportunities for coordi-
nation and for forming connections between basic
research and research-based innovation.
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2 A leading research nation

The Government’s goal is to ensure that Norway
occupies a leading position internationally in terms
of new technology, skills and knowledge. This
requires Norway to have research communities
that are able to keep pace with international
research in most disciplines, while in some fields
Norwegian research should be at the forefront and
contribute to the advancement of knowledge devel-
opment.

Norway has one of the world’s highest gross
domestic products per inhabitant and the world’s
highest level of education. Both financial and
human resources indicate that Norway has the pre-
conditions for becoming a leading research nation.
More specifically this means that Norway should
be among the leading nations with regard to:

— measurable research results, i.e. the number of
scientific publications, citations and patents

— success in the EU’s framework programmes

— the number of researchers per 1,000 employees

— the attractiveness of a research career for
young talents

— the attractiveness of research environments for
top international researchers

— the research intensity of business and industry

(comparisons according to industry)

— society’s ability to transfer and use research-
based knowledge

— the population’s knowledge of research, as well
as its commitment to this area

Norwegian research is already in a good position in
relation to several of the above indicators. But in
many areas we are still average or below average in
the OECD area. Greater investment will be neces-
sary in order to maintain any leading position we
may acquire and to raise the level in areas where
our performance is average or below average. To
enable Norway to become a leading research
nation, the Government will
— implement measures to increase total research
investment to three per cent of the GDP by
2010, one per cent of the GDP to come from
public sources
— increase the capital in the Fund for Research
and Innovation to NOK 50 billion from January
2006

2.1 International development trends

In pace with international knowledge expansion,
investment in research and development has
increased considerably in many parts of the world.
The world’s total research investments almost dou-
bled in the short period 1990-2000. At the turn of
the century, Europe and North America together
accounted for two-thirds of the world’s research
resources. However, the development in the past
ten years shows that several of the countries in
Asia are experiencing far greater research growth
than both the USA and Europe. For example,
China’s collective research investment has more
than quadrupled since 1990, while India’s research
resources have increased eight-fold in the same
period'. On the other hand, research resources in

R&D expenses Number of
(US5 billion, researchers
fixed 1995  —g— —— per 1000
prices) employees
00 -+ - 7
a00 4+ + B
500 + -5
400 + + 4
300 4+ + 3
200 4+ + 2
100 4 +1

D I B B L DN L N L I U L O O L O L T D

1980 1984 1938 1992 1996 2000 2004

Figure 2.1 Research expenditure and number of
researchers in the OECD countries, 1981-2002

Source: OECD

1 Unesco Institute for Statistics (UIS) — 2004
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the African countries have remained at almost the
same level during the entire ten-year period.

A major cause of the past decade’s growth in
research funding is the importance of research as
a competitive edge and a motive force for the cre-
ation of value. An overall international trend is that
research is increasingly seen in the context of
national innovation ability, and greater investment
in research is regarded as necessary to ensure
future growth and welfare. This is discussed in
more detail in section 6.1.

In spring 2000 the EU adopted the so-called Lis-
bon strategy that aims to make the EU the most
competitive region in the world by 2010. The strat-
egy is based on three cornerstones: economic pol-
icy, social policy and environment policy. At the
Barcelona summit meeting the year after, heads of
state agreed that the EU’s goal is to increase invest-
ment in research to an amount approaching three
per cent of the GDP in 2010, two-thirds of which is
to come from the private sector. The Commission
has later emphasised the need for a greater
research initiative in the member countries, most
recently in connection with the EU summit meet-
ing in spring 2005. This is discussed in more detail
in section 4.3.

The EU’s joint objective of higher spending on
research entails high ambitions for a number of
key research nations. Several of the member coun-
tries intend to increase research investment con-
siderably in the next few years.

2.2 Norwegian research at the
beginning of a new era

In the previous Report to the Storting?, the Bonde-
vik Government paved the way for the beginning of
a new era in Norwegian research. The report’s
intention was to enhance quality, and its goal was
to raise Norwegian research investment to the
average OECD level by 2005, measured as a pro-
portion of the GDP. The report also identified a
total growth need of NOK 5 billion, NOK 2 billion
of which was to come from public sources and
NOK 3 billion from business and industry.

Taking the period as a whole, grants to
research from the central government budget have
increased by NOK 4.6 billion, NOK 3 billion of
which was allocated during the coalition govern-
ment. This corresponds to a growth in public fund-
ing in real terms of 27 per cent since 1999. In an
international context, Norway is among the coun-
tries that have had the highest growth in public
grants to research during the past five-year period
(cf. figure 2.3).

The Fund for Research and Innovation has pro-
vided the foundation for much of the growth in
public research funds in this period. Since the
establishment of the fund in 1999, its capital has
increased to NOK 36 billion. Returns from the fund
have contributed to both growth and predictability
in research financing.

2 Report no. 39 to the Storting (1998-99), Research at the
beginning of a new era

RE&D investments as a percentage of GDP Mational objectives
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Figure 2.2 Research policy ambitions in selected countries

Source: OECD/Eurostat
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An appreciable amount of the increase in public
funding has been employed to strengthen basic
research. This was one of the chief priorities in the
previous research report. Estimates from the
Research Council show that funds to basic
research increased by approximately NOK 2 bil-
lion in the period 2001-2004. Around two-thirds of
this growth has been channelled directly to univer-
sities and university colleges, and Norway is now
one of the countries worldwide that allocates most
funds per inhabitant to research in this sector. The
thematic areas of priority from the previous
research report have also been allocated
resources, but to a somewhat lesser degree than
those given to basic research (cf. below).

Efforts to enhance the quality of research have
included the establishment of 13 Centres of Excel-
lence and the introduction of a scheme for out-
standing young investigators. In addition, the
financing system for universities and university
colleges has been changed to enable institutions to
be given credit for research results to a greater
extent. Several indicators show that Norwegian
research is gaining a better position in an interna-
tional context. For instance, figures for 2002 indi-
cate that Norway is on a level with leading coun-
tries in terms of being quoted in scientific articles,
while only ten years ago this country was below the
world average in this regard.

150 5 iIndex
(1T992=T100) Sweden
1440 4
130 4
Morway
120 1
Finland
1.4 Alstria

ﬁ‘*-.Ger many

= mme_Denmark

Metherlands

a0 T T T T 1
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Figure 2.3 Growth in real terms in public research
grants in selected European countries, 1999-
2004. 100 = grant level in 1999

Source: OECD/Studies in Innovation, Research and Education
(Norway)

In addition to increased public grants, schemes
have been introduced that aim to promote more
research in Norwegian companies and greater
cooperation between companies and universities
and university colleges. From 2002 a scheme came
into effect that gives Norwegian enterprises tax
relief on investment in research - the so-called
Skattefunn scheme. So far it is estimated that the
scheme has generated tax relief for research in
Norwegian companies amounting to NOK 3.5- 4
billion, around NOK 1.8 billion of this in 2004. It is
still too early to estimate the extent to which the
scheme has helped to generate more research
from the companies themselves, but figures from
2003 show that R&D investment from business and
industry has increased by NOK 2.8 billion since
1999. At the same time, amendments were made to
legislation in order to promote and make provi-
sions for greater commercialisation of research
results from universities and university colleges.
From 2005, NOK 667 million has also been allo-
cated to a nationwide seed-corn fund that is
intended to contribute to public/private co-financ-
ing of innovative projects based on research.

Most indicators show that Norwegian research
is becoming more and more international. For
instance, almost half the Norwegian scientific pub-
lications are written in collaboration with foreign
researchers, and the cooperation has been
extended to cover more countries than previously.
European research cooperation is in the process of
becoming a significant cooperation and competi-
tion arena as well as a major financing source for
Norwegian researchers. Preliminary results from
the EU’s sixth framework programme for research
indicate that applications involving Norwegian par-
ticipation have the highest rate of acceptance of all
participant countries. The ceiling for public top-up
funding of EU projects in the institute sector has
now been increased to NOK 100 million, enabling
Norwegian participation in the EU’s framework
programmes to be strengthened and further
exploited.

On the whole, the follow-up of the previous
research report has created positive development
in Norwegian research and has laid an appropriate
foundation for further efforts. Norway is now
regarded as one of the OECD countries that have
adopted important new measures in research pol-
icy during recent years®. Nonetheless, there are
still unfulfilled needs, unsolved tasks and unex-
ploited potential in Norwegian research communi-
ties. For example, Norway is still considerably

3 OECD - Science, Technology and Industry Outlook 2004
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below the OECD average in terms of total research
investment as a proportion of the GDP. Discipline-
based international evaluations have also pointed
to several structural problems that have an inhibit-
ing effect on Norwegian research. Chapter 3 pro-
vides a closer description of the status and long-
term development trends in Norwegian research.

2.3 Needs and reasons for greater
research investment

The prospect of more investment in research in
other countries means that Norway must also
increase its funding merely to maintain its current
position. The Government’s goal is for Norway to
rise above today’s level and to become a leading
research nation. There are several reasons why
Norway should have this ambition.

2.3.1

Greater research investment is closely connected
to the trend towards more knowledge-based societ-
ies. What partly distinguishes the current defini-
tion of a knowledge society from former concepts
is the fact that many people possess appreciable
knowledge, and that knowledge in many ways con-
stitutes a central feature in all parts of society.
Research is both a prerequisite for and a result
of an overall enhancement of the educational level.
The principle of research-based higher education
makes it necessary to strengthen research commu-
nities in line with the development of higher educa-
tion. Research also has fundamental significance
for our ability to identify and take a stand on new
problems and phenomena. Researcher-initiated
and independent research is a major precondition
for open and informed social debate and for a bet-
ter understanding of ourselves and our surround-
ings. This is often referred to as the cultural func-
tion of research and is closely linked to free and
open societies. According to the scientific philoso-
pher Karl Popper, open societies are characterised
by:
— the freedom to propose solutions to society’s
problems and challenges
— openness to criticism, regardless of who is crit-
icising
— the introduction of reforms based on critical
and discussed proposals
— openness that allows the results of reforms to
be tested

Research and self-understanding

It is also easy to find corresponding features in the
researcher community, and research communities
that do not have these qualities will usually be in a
state of stagnation or decline. Chapter 9 discusses
issues related to this subject in more detail.

2.3.2 Research and challenges to society

Research-based knowledge is constantly gaining
more importance for the process of resolving the
challenges confronting society. To begin with,
many problems are so complex and comprehen-
sive that new knowledge is required to both under-
stand and solve them. Secondly, there has been an
increase in society’s requirements and expecta-
tions that research will contribute to a better soci-
ety. The challenges faced by the international com-
munity in areas such as health and the environ-
ment are examples of undertakings that will
demand greater research investment, and are also
areas where Norwegian research can make a con-
tribution. The expansion of the EU to 25 member
countries and the work on a common European
constitutional treaty provides an example of an
extensive social process that will result in major
changes and challenges for many countries — both
within and outside the EU.

Several development trends in Norwegian soci-
ety also indicate a need for research-based knowl-
edge. One of the main challenges of the years to
come will be to ensure that society has adequate
access to labour and that the workforce is devel-
oped and utilised in the best possible manner. The
prospects of a general rise in the age of the popula-
tion combined with high absence due to illness and
a relatively small workforce reserve indicate the
need for efficiency, innovation and appropriate
schemes in the Norwegian working community of
the future. Similarly, increased needs and expecta-
tions for welfare will demand new knowledge of the
functioning and structure of the institutions and of
the interaction between the public sector, the mar-
ket and civil society. Knowledge of migration and
integration is becoming increasingly relevant in
mastering the transition to a more multicultural
society with a diversity of religions. Another signif-
icant trend is the growing implementation of legal
instruments in society as a result of both national
and international processes. This is of crucial
importance for democratic development. Research
that can shed light on the scope and implications of
the development is needed - research that will also
promote a better understanding and handling of
what is involved. A more detailed description of
these issues can be found in section 6.5.
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2.3.3 Research as an investment

A number of international and national studies
show that investment in research and development
is in general profitable from both commercial and
socio-economic perspectives. But even though the
private sector will make the research investments
it regards as commercially profitable, it has been
widely acknowledged that the sum of companies’
investment in research will be lower than that
regarded as economically optimal for society.

Both the OECD’s growth studies and general
economic growth theory define research and
development as an important source of growth. In
contrast to factors such as land, work and capital,
research does not have diminishing marginal util-
ity. An increase in a given level of investment can
produce a temporary increase in growth rate, but
higher investment in research will generate a long-
term increase*. The OECD has estimated that a 0.1
per cent increase in R&D intensity can generate a
lasting increase in growth rate per inhabitant that
approaches 0.2 per cent. Such calculations will
always be uncertain and can produce different
results for different countries. However, most cal-
culations point to significant additional benefits
from research and development’. More detailed
information on research and financial returns is
given in section 6.2.

2.3.4 Needs and potential in Norwegian
research

A number of aspects indicate that there are suffi-
cient unfulfilled needs and access to capacity to
enable future growth in research resources to be
utilised:

— Several national application processes show
that the number of highly qualified applicants
far exceeds what available resources can
accommodate. When applications were invited
for the Centres of Excellence scheme, a total of
40 agencies were judged well qualified, while
only 13 centres could be established. The appli-
cation process for the Outstanding Young
Investigators scheme resulted in a similar expe-
rience. Figures from the Research Council of
Norway also show that over 50 per cent of appli-
cations for funds for non-programme projects
are worth or well worth supporting, but the

4 Barro, R. J. and X. Sala-i-Martin (2004): Economic Growth,
Cambridge, Massachusetts, MIT Press

5 OECD (2003): The Sources of Economic Growth in the
OECD countries, Paris

resources available only permit 5-10 per cent of
the applications to be granted.

— The Research Council of Norway has mapped
the needs for new scientific equipment in the
price category NOK 1-100 million. The total
need for such equipment amounts to NOK
2.6 billion. A new study made by the National
Conference for Faculties of Natural Sciences
shows that there is a need for particularly cost-
consuming infrastructure and large equipment
amounting to a total of NOK 2.9 billion. In addi-
tion the safe operation and maintenance of
equipment must be ensured, data registers and
time series built and updated, and other infra-
structures established.

— Upto today, a large part of research growth has
been allocated to boosting capacity and breadth
in the research system. Future growth can be
more geared towards exploiting the potential in
the foundation that has been laid. One of the
main points made in the Government’s recruit-
ment report was therefore that conditions for
individual researchers were to be strength-
ened®.

— Specific investment in research in the natural
sciences and technology is required in Norway
in order to meet future knowledge needs and to
participate in international knowledge develop-
ment in important areas. This entails an empha-
sis on research that will be expensive in the
short term, but that over time will contribute to
strengthening value creation in both business
and industry and the public sector.

— Even though there is a general need to assign
priority to enhancing quality rather than to
building capacity, it will still be necessary to
strengthen recruitment to research in the years
to come — partly to accommodate the coming
generation shift in Norwegian research. A step-
ping-up of the number of scholarship posts will
be required to maintain current research activ-

ity.

2.4 A new resource goal:
three per cent of the GDP by 2010

The need to contribute to and utilise other coun-
tries’ research activities constitutes a major argu-
ment for allowing national research funding to con-

6 Report no. 35 to the Storting (2001-2002), Om rekruttering
til undervisnings- og forskerstillinger i universitets- og hoy-
skolesektoren (Recruitment to teaching and research posts
in the higher education sector)
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form to the development in other countries: if other
countries conduct more research, this will result in
a greater volume of ideas from which Norway can
potentially benefit’. A new resource goal for Nor-
wegian research should therefore take interna-
tional development into account.

Comparisons between different countries’
investment in research usually consider research
expenditure in relation to the total creation of value
expressed as GDP. One major reason for this com-
parison is that research is regarded as an input fac-
tor in economy - in line with labour and capital. To
maintain the growth rate, research investment
must therefore be seen in connection with develop-
ment in the total economy.

Total investment in research in the EU area is
still less than two per cent of the GDP, while most
of the member countries have ambitions for con-
siderable growth in the period up to 2010 (see
above). If the EU attains its joint three per cent
goal, total research investment in the OECD area,
the EU and the Nordic countries will be around
three per cent of the GDP by 2010.

The Government proposes to raise the total
R&D investment in Norway from the current 1.75
per cent to three per cent of the GDP by 2010. In
keeping with the EU’s objective, public funding will
be increased to one per cent of the GDP, while the
private sector and other sources will be responsi-
ble for providing the remaining two per cent.
Based on GDP estimates for 2005 and prognoses
up to 2010, this objective will entail an increase in
public research grants of around NOK 5.8 billion,
while the corresponding growth requirements for
business and industry, international and other pri-
vate sources will amount to approximately NOK 23
billion.

Norway is already a leading nation in terms of
public research grants per inhabitant, lying some-
what above the OECD average measured as a pro-
portion of the GDP. With public R&D funding of
one per cent of the GDP by 2010, Norway will also
be ranked high in terms of public funds as a propor-
tion of the GDP.

Compared with other countries Norway has a
high per capita gross national product — which
makes a resource goal set in relation to the GDP
particularly demanding. Norway’s high GDP level
is primarily due to great activity and growth in the
mainland economy, but part of the creation of value
also stems from the petroleum industry that in

7 Report no. 8 to the Storting (2004-2005), Utfordringer og
valgmuligheter for norsk ekonomi (Challenges and options
for the Norwegian economy)

many ways represents an extraordinary addition to
total value creation. At the same time, an assess-
ment founded on mainland GDP would provide a
basis for comparison that was too low as this figure
disregards returns from the resources that are
used in the oil industry, oil drilling and foreign
shipping.

Norway also has a business structure that is to
arelatively large extent based on raw materials and
that also consists of a substantial proportion of
small and medium-size enterprises. These struc-
tural features indicate that it will be demanding for
Norway to attain the goal of private R&D funding of
two per cent of the GDP in 2010. But the Govern-
ment is of the opinion that Norwegian industry as a
whole conducts too little research in relation to
future challenges, and that one of the goals is to
increase the proportion of research-based compa-
nies in Norwegian business and industry. Den-
mark and Finland are examples of countries that in
just a few years have succeeded in increasing the
research activities of business and industry signifi-
cantly since the middle of the 1990s. Some of the
growth towards the two per cent goal will also
come from foreign and other private sources. The
prospect of more extensive research cooperation
in Europe will among other things provide a poten-
tial for more foreign funding for Norwegian
research.

The Government also intends to direct a con-
siderable amount of public funding to generating
and fostering greater private activity. This will take
place through the expansion and greater use of
existing policy instruments, new measures such as
the establishment of centres of research-driven
innovation, and a general focus on research in
mathematics, the natural sciences and technology
as well as priorities that can promote increased
value creation.

2.5 Need and basis for assigning
priorities

In addition to the level of the total investment in
research, the structure of the funds will have great
significance for the returns from research. Many
research areas are increasingly dependent on
advanced and expensive equipment and a well-
organised infrastructure. Even the Dbiggest
research nations must therefore assign priorities
to their funding and recognise that not all areas can
be provided with top research conditions. Growing
internationalisation also allows a higher degree of
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cooperation and sharing of work across country
borders.

2.5.1 Need for priorities

It is particularly important for small countries like

Norway to find the right balance between concen-

tration and breadth in the structure of research

funding. Sufficient breadth is required to enable

Norwegian knowledge environments to under-

stand and put to use knowledge developed outside

the country. In addition, it is uncertain which
knowledge areas will prove significant in the
future. The risk of making the wrong choices is
great if the area of priorities is too narrow. At the
same time it is necessary to accentuate the areas
where Norway can contribute and gain recognition
internationally. This requires concentrations of
resources that enable us to be relatively important
in these areas or in specific niches. Moreover, con-
scious priorities must be made to avoid major areas
not being covered in Norwegian research.

Research policy priorities are made at several
levels - externally, nationally and by those
engaged in research work®. The most specific
example of external priorities is the organisation of
the EU’s framework programmes for research,
which has major and increasing significance for
research activity at national level. National priori-
ties can roughly be divided into three main
groups’:

— Structural priorities are priorities that are not
geared towards specific disciplines or sectoral
areas, but that assign priority according to
more general and overall objectives or criteria.

—  Thematic priorities are more directed towards
chosen sectoral areas and are often based on
the need and potential for creating value or
resolving society’s challenges in selected areas.

—  Technology areas concern the development of
new disciplines and technology — not least new
combinations of technologies and disciplines —
that require specific national funding both to
follow scientific development in key areas and
to safeguard the opportunity of utilising
research in new areas of application.

8 Nowotny, Scott and Gibbons: Re-Thinking Science: Mode 2
in Societal Context, 2002

9 OECD: Governance of Public Research — toward better
practices, 2003

Box 2.1 Priorities in research: examples
from medicine

Assigning priorities to research fields and
themes will traditionally be based on both the
competence of research communities and the
needs of society. However, allocations may
well be made that are perceived by society as
biased, unreasonable or unfair. For example:
— Itis estimated that only ten per cent of the
world’s medical research is geared
towards poverty illnesses, which amount
to 90 per cent of the world’s illness burden.

— Relatively little research is conducted on
large groups of illness such as mental
health and strain injuries.

— Relatively little research is carried out on
issues that concern population groups
such as women, the elderly and immi-
grants, or particularly vulnerable groups
such as abusers of drugs/intoxicants.

Such distribution is due to several factors: the
sum of individual decisions such as resear-
chers’ choices of research theme and specia-
list quality assessments can  give
unintentional overall effects. Lack of user
groups with good purchasing power may
mean that insufficient research is conducted
on some illnesses. Alternative new forms of
treatment can be too expensive to finance.
Some medical fields may have a low academic
status even though they are important for
many patient groups.

In these cases the authorities are responsi-
ble for making priorities, partly through their
overarching priorities and partly in the form
of programmes that cover the problems soci-
ety wishes to be researched. The authorities
must at the same time ensure that the pro-
grammes are structured in a way that guaran-
tees research of high quality. The Research
Council’s programmes on mental health, the
health services and health economics, and
health and society are examples of successful
programmes in which good research compe-
tence has been developed in fields that are of
great significance for the health requirements
of the population.

2004-2005
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2.5.2 Current priorities in Norway:
development and status

The prevailing national priorities cover investment
in all of the above three categories. The priorities
are largely based on the areas to which importance
was attached in the previous research report'’:
— long-term basic research
— four thematic areas:
- ICT
— marine research
— research in the area of intersection between
energy and the environment
— medical and health-care research
— quality should be promoted and rewarded in all
areas

The original priorities have gradually been supple-
mented and to some extent followed up through
three new national programmes:

— The national plan for functional genomics
research (FUGE) was established in 2002 and
currently receives an annual grant of almost
NOK 150 million.

— From 2002 funds were also earmarked for a
programme involving research into new materi-
als, including nanoscience and nanotechnol-
0gy.

— From 2004 funds for petroleum-oriented
research were substantially strengthened, and
the central government budget for 2005
includes an increase of NOK 113 million to this
area.

In addition, the introduction of the scheme for tax
relief on enterprises’ research expenditure
(Skattefunn) has provided a new dimension for
assigning priorities to public funding for research.
Total loss of revenues resulting from the scheme is
estimated to amount to NOK 3.5-4 billion in the
period 2002 to 2004. Chapter 6 discusses the
scheme in more detail.

External input and responses received in con-
nection with the work on this research report indi-
cate wide support for the current priorities. Some
speak for a greater specialisation in the various
areas, while others would prefer to supplement the
current areas with new. However, the main impres-
sion is that few of those concerned want the pre-
vailing priorities to be radically changed.

The priorities have also been allocated
resources, even though the increase has been dis-

10 Report no. 39 to the Storting (1998-1999), Research at the
beginning of a new era

tributed unevenly. Basic research has been a main
priority in the allocation of public funding, and is
estimated to have increased by around NOK 2 bil-
lion in the period 2001-2004. The figures for the
distribution of the Research Council’s funds in the
period 1999-2004!' show that marine research and
research in the field of medicine and health have
had a growth in real terms of almost 50 per cent.
Research in the area of intersection between the
environment and energy has shown a growth in
real terms of 33 per cent, while ICT has had the
most modest development with a growth in real
terms of 7.5 per cent. On the other hand, ICT
research has been appreciably strengthened
through the tax relief scheme that has benefited
many small and medium-sized companies in the
ICT industry. In addition to the above are funds
that come from sources other than the Research
Council. It is difficult to distribute these funds as
figures among the thematic areas.

2.5.3 Basis for future priorities

In its assessment of future priorities, the Govern-
ment has attached particular importance to the
issues described below.

Responses from research communities and
considerations of the long-term aspect of research
indicate that radical changes to current priorities
are not recommended. The growing internationali-
sation of research will have real consequences for
national priorities. In the first place this requires
Norway to maintain a breadth of research that
enables us to understand and take advantage of
other nations’ research in a wide range of areas.
Secondly, Norway must build up its own knowl-
edge and activity in research areas that are under-
going vigorous development internationally, even
though Norway does not have the prerequisites to
be a leading nation in the field in question. Third,
Norway should utilise its national advantages, both
to achieve a competitive edge and to ensure that
Norwegian research assumes responsibility for
knowledge development in areas where other
countries do not have similar preconditions.

Emphasis will be placed on the need to meet
social challenges and to safeguard future value cre-
ation. This means that major social challenges in
areas such as health and the environment should
be reflected in research policy priorities. Further-
more, research should be particularly geared
towards areas where the potential for value cre-

I Figures from the Research Council’s contribution to the
study on following up the previous research report
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Figure 2.4 New priorities in Norwegian research policy

ation is especially large. For Norway this princi-
pally applies to exploiting natural resources. Public
research funds also have an important function in
relation to businesses that have a great need for
knowledge but that do not themselves have the
prerequisites to make adequate investment in
research and development.

Priorities will also be considered in the light of
the need to boost research in and for regions that
show growth potential but have little research
activity. Research directed towards the exploita-
tion of natural resources and other geographical
advantages will be of particular significance for the
regions. The regional perspective is discussed fur-
ther in sections 6.4, 9.1 and 10.3.

Priorities will primarily be realised through
growth in future research funds. The current main
structure of Norwegian research will be consid-
ered a starting-point for future programmes. Over
time, Norwegian research has developed an exten-
sive knowledge base in the social sciences and
humanities. The social sciences in particular have
experienced strong growth and have attained sig-
nificant scope in Norwegian research, a position
that will be maintained. However, in the coming
years research must also focus on mathematics,
the natural sciences and technology. In spite of
positive development in recent vyears, the
resources allocated to these disciplines have
shown weak growth over time. Emphasis on
research on science subjects will ensure that Nor-
way has an academic and professional profile that
is adapted to international scientific development
and extensive national knowledge needs. The col-
lective priorities must therefore be seen in the con-

text of the need to strengthen investment in
research in science (see also sections 8.1 and 9.4).

2.6 Future priorities

National priorities are intended to take into
account both the breadth of and need for goal-ori-
ented programmes in individual areas. In addition
they have been compiled with the following in
mind:

utilising national advantages

strengthening areas where there is correspon-
dence between national and global challenges
the need to promote more R&D in the private
sector and to ensure the shift to more research-
intensive and innovative business and industry
knowledge building in areas where interna-
tional science is undergoing strong develop-
ment

The priorities cover an overall combination of
structural priorities, thematic priorities and
selected technology areas.

2.6.1

Internationalisation, basic research and research-
based business development and innovation will be
the three structural priorities in Norwegian
research. This means that emphasis will be
attached to these perspectives and they will consti-
tute key criteria for the channelling of public
research funds in a wide range of disciplines.

Structural priorities
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Internationalisation

Internationalisation will be an overall perspective
in research policy and will be reflected in specific
priorities. Strengthening the internationalisation of
Norwegian research is necessary in order to
enhance the quality of research, to boost innova-
tion in Norwegian business and industry and the
public sector, and to provide Norwegian research
environments with access to knowledge develop-
ment in areas where we have special prerequisites.
This requires Norwegian research communities to
have appropriate access to international coopera-
tion and competition arenas and to have a quality
and structure that makes them attractive coopera-
tive partners. There will be four main sub-goals in
the formation of a «new-generation research pol-
icy» where internationalisation is taken seriously:
1. Active participation in the European research
area
2. Strengthening bilateral research cooperation
3. Norway as an attractive host country for
research
4. Norway as a global partner in research

Basic research

Basic research!? will continue to be a main priority
in research policy. Such research provides new
insight, challenges established opinions, and con-
tributes to critical and informed social debate.
Moreover, basic research has great importance for
society’s welfare and value creation — both directly
and indirectly. For instance, broad investment in
basic research is fundamental to the realisation of
thematic programmes in research policy. Robust
basic research environments are also a prerequi-
site for effective and research-based higher educa-
tion.

Future strengthening of basic research will
focus on quality rather than capacity building. A
key objective will be to secure better conditions for
the best and most promising researchers. Quality
enhancement will nonetheless not be limited to
developing individual environments with top
expertise but will also aim to foster quality on a
broader basis and in all disciplines. Funds for basic
research will be strengthened through direct
grants to universities and university colleges and
also through the Research Council of Norway.

12 Jong-term basic research» is a more precise and suitable
term, but due to practical considerations this report will
mainly use the simpler and more general term «basic rese-
arch»

Investment in basic research will also accommo-
date a specific strengthening of basic research
within science subjects, partly to create a better
link between basic research, thematic areas of pri-
ority and research in selected technology areas.
The Government will propose that a specific pro-
gramme of action be compiled to strengthen basic
research in science subjects. More details of this
are given in section 9.4.

Research-based innovation and business
development

The need for reorganising and increasing the effi-
ciency of Norwegian business and industry and the
public sector gives grounds for a general invest-
ment in research-based innovation and business
development. The introduction of the Skattefunn
scheme is a major policy instrument for increasing
research and innovation in Norwegian business
and industry. The scheme is to be continued and
strengthened. In addition, the Government pro-
poses to strengthen business-oriented research
and other measures that can contribute to boosting
research activities and the use of research in Nor-
wegian business and industry. The utilisation of
the potential in the service sector will be a key
objective, particularly with regard to the use of
information and communication technology. The
investment will also cover research that promotes
the renewal of innovation in the public sector,
including welfare research, environmental protec-
tion research and research on themes such as
implementing legal instruments and international
migration. (See chapter 6 for more details.)

2.6.2 Thematic priorities

The Government will continue the system of the-
matic areas of priority and will make special provi-
sions to strengthen research in the following four
areas:

Energy and the environment

Prognoses from the International Energy Agency
(IEA) show that the world’s total energy require-
ments will increase by almost 60 per cent by
2030, Fossil fuels such as coal, oil and gas will
continue to be the predominant sources of energy
and are estimated to amount to 85 per cent of the
growth in energy consumption. At the same time,
the UN climate panel has concluded that most of

13World Energy Outlook 2004 (IEA)
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the global warming in the past 50 years can be
attributed to human activity, mainly that connected
to greater energy consumption and the emission of
greenhouse gases. With the enactment of the
Kyoto protocol, 127 countries — including Norway
- have committed themselves to making a signifi-
cant reduction in the emission of greenhouse
gases in the period 2008-2012. One of the greatest
challenges facing the international community is
therefore to combine increasing energy needs with
the goal of reducing emissions of greenhouse
gases and other pollutants. Sustainable energy sys-
tems demand breakthroughs in knowledge and
technology in many fields, indicating that research
in the area of energy must be regarded as closely
linked to environment research.

Many climate zones and ecological systems
have their extreme limits in Norwegian areas. This
means that knowledge of climate changes will be
particularly important in this country. The
strengthening of climate-scientific research will
form a significant part of the investment in energy
and the environment and will include mapping
both climate changes and the environmental and
social consequences.

Despite extensive recovery of petroleum
resources during the past 30 years, the petroleum
industry represents a large potential for future
value creation. It is estimated that a total of 70 per
cent of the total recoverable resources have still
not been exploited. Large parts of the remaining
resources on the Norwegian Continental Shelf are
located in areas with demanding environmental
challenges. New knowledge and technology are
needed to increase the rate of recovery in general,
and particularly with regard to petroleum activities
in environmentally-sensitive areas. It is widely
agreed — both politically and in the petroleum sec-
tor — that there is a need to strengthen collective
petroleum research, and that the authorities also
have a responsibility to play their part in this pro-
cess. OG21, the strategy body for research and
development for the petroleum industry (Oil and
gas in the 21% century) and the Research Council
recommend a stepping-up of public allocations to
around NOK 600 million annually (see also Report
no. 38 to the Storting [2003- 2004] Oil and gas acti-
vities).

As a major energy nation, Norway has a signifi-
cant responsibility both to ensure an adequate
energy supply and to contribute to the develop-
ment of knowledge and technology that facilitate
efficient and sustainable energy systems. Norway
has comprehensive value creation and a strong
international position within oil, gas and hydro-

power. We are the world’s third largest oil
exporter, and the petroleum industry is our largest
industry measured in value creation. Norway is
considered to be a world leader in hydropower
competence and is similarly at the forefront in
terms of gas power with CO, handling, the use of
hydrogen as an energy carrier, and in some niches
in renewable energy. In addition Norway pos-
sesses vigorous research communities in the field
of environment research. There are thus good
grounds for Norway to become a leading nation
and an attractive host country for research in the
area of energy and the environment.

A joint investment in energy will unite the
present funding of research at the point of intersec-
tion between energy and the environment with
increased funds for petroleum - in other words
efforts that will be directed to both increasing the
creation of value from existing energy sources and
building knowledge for the development and use
of new and environmentally-friendly energy
sources, as well as methods and technology that
can promote a more efficient use of energy. Impor-
tant areas here will be petroleum recovery, climate
research, the development of sustainable energy
systems, gas power with CO, handling, and hydro-
gen as a source of energy. Moreover there is a
need for knowledge of energy markets, climate pol-
icy and other social aspects that affect the develop-
ment and use of energy. The investment will draw
on research in the technology areas of ICT and
nanotechnology (see below).

Food

The world’s food production must increase sub-
stantially in the coming years if it is to keep pace
with anticipated population growth. In addition, a
more just distribution of the world’s food resources
is required. One-third of all the people in Sub-
Saharan Africa suffer from under-nutrition. One of
the UN’s millennium objectives is therefore to
reduce by half the proportion of the world’s popula-
tion that suffers from hunger by the year 2015.
Greater openness in world trade and new produc-
tion and distribution methods can result in
increased production and a better sharing of the
world’s food resources. Another challenge is to
ensure that production is environmentally-friendly
and ethically acceptable and that the food is safe for
the consumers. Food quality and food safety are
emphasised in the EU’s sixth framework pro-
gramme for research (Food Quality and Safety)
that focuses on value-chain thinking and correla-
tions between food, health and welfare.
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Agriculture, fishing and aquaculture continue
to be major industries in this country. International
needs and development trends in the area of food
therefore have great importance for Norwegian
food production. Norway is one of the world’s larg-
est exporters of seafood, among other commodi-
ties. Furthermore, the food industry is the coun-
try’s largest industry sector measured in number
of jobs. If hotel and restaurant activities and trade
in goods are included in these operations, it
becomes clear that the production, distribution
and sale of food represent an important part of Nor-
wegian business and industry.

But new knowledge and new combinations of
knowledge are needed to exploit the potential that
lies in food production. Research has been a vital
factor behind the development of the current
aquaculture industry, and greater research invest-
ment will be required to continue utilising the
resources in the future. Norway also has agricul-
tural advantages that can be more fully exploited,
for example with regard to research into breeding
and the use of national registers for animal health.

There is a large unexploited potential for syner-
gies between marine and land-based food produc-
tion. The current thematic priorities for marine
research are largely oriented towards aquaculture.
A joint investment in research into food will allow a
greater exploitation of synergy effects between
aquaculture, agriculture and the food industry —
one of the intentions of the work on the so-called
blue-green food alliance (see section 10.6). In addi-
tion to research geared towards food production,
investment will cover research for the processing
and the sale and export of food, food safety, trade
policy and international framework conditions for
food production.

Sea

Research that can foster a better understanding,
utilisation and management of the sea’s resources
attracts considerable international interest. The
sea covers around 70 per cent of the earth’s sur-
face, it constitutes the core of the global ecosys-
tems, and represents the earth’s largest un-
researched area. Sea level and sea currents are
affected by — and are at the same time indicators of
- climate changes and other weather phenomena.
It is therefore of paramount importance to be able
to understand and predict how sea, atmosphere,
biosphere and dry land affect each other. One of
the reasons this is necessary is to secure a good
knowledge-based management of the coastal and
ocean areas. In addition, sea areas represent a

major resource for human activity in the form of
fishing, aquaculture, recreation and the transport
of goods and people. Furthermore, exploration of
the ocean depths can provide completely new
insights in the form of discoveries of new species
or phenomena.

Norway has considerable advantages in this
area in terms of geographical location, traditions
and solid specialist environments. Norwegian
coastal and sea areas contain great natural assets
and thus form the basis for substantial value cre-
ation.

Greater knowledge is required of the marine
ecosystems and the encroachment they can toler-
ate in order to ensure a sustainable management of
marine resources. In addition to oil and gas and to
fisheries and aquaculture, Norway possesses
opportunities for appreciable value creation in the
maritime industry and occupies a strong interna-
tional position in this area, with maritime indus-
tries accounting for almost half of Norwegian ser-
vice export. The industry is markedly knowledge-
based and will require greater research initiative in
several fields — from fundamental materials science
to advanced services in ICT.

Investment in this area will be oriented towards
the use, surveillance, management and exploration
of the resources and potential of the oceans. Rele-
vant areas will include ocean research, climate
research and research geared towards the mari-
time sector. Funding will be relevant for the north-
ern areas in general, and particularly for the
greater exploitation of Svalbard as a research plat-
form. Along with a number of other countries, Nor-
way has also supported a common European
investment in «Oceans» in the EU’s seventh frame-
work programme.

Health

Good health and the absence of illness are ranked
highest in surveys of individual and social benefits.
During the past hundred years the mortality rate
has been reduced and life expectancy substantially
increased in almost all parts of the world. A longer
life span is a sign of a general improvement in
health, a development that has to a large extent
been occasioned by advancements in medical and
health-care research. But high life expectancy and
declining birth figures lead to a general ageing of
the population and give rise to new and significant
health challenges. Research is important both to
procure new and better forms of treatment and to
ensure that the resources in the health sector are
utilised more effectively.
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Most western countries are also experiencing
an increase in mental problems and so-called life-
style illnesses among both children and adults.
Challenges linked to lifestyle and health make
strengthening preventive measures especially nec-
essary. Research is of significance in the areas of
tobacco, alcohol, abuse of intoxicants and physical
inactivity, where the potential of achieving health
gains is particularly large. Global health safety will
also be threatened in the future by outbreaks of
known and so far unknown contagious illnesses,
while increased mobility will result in such epidem-
ics spreading more rapidly across national borders.
Medical progress and greater knowledge of health
issues are needed to prevent, reduce and cure ill-
nesses and to improve the general state of health
worldwide.

Norway has national advantages and excellent
specialist communities in medical and health-care
research. Good health registers and comprehen-
sive population-based health surveys have placed
Norway at the forefront of research into public
health and cause and risk analyses. Norway also
has environments that maintain a high level in the
fields of medical technology, neurobiology, cancer
research and preventive health, and its well-devel-
oped public health service makes it an attractive
country for clinical research. In addition, Norway
has a responsibility to contribute to more research
geared towards illnesses that affect developing
countries. The so-called 10/90 gap describes how
only ten per cent of the world’s resources for med-
ical research are employed for the ninety per cent
of the global illness burden that primarily affects
developing countries.

National investment in health research should
in the first place ensure better utilisation of national
advantages in medical and health-care research,
and measures will include the strengthening of
infrastructure and the availability of health regis-
ters and bio-banks. The funding will also help to
rectify key deficiencies and weaknesses identified
in the international evaluation of Norwegian medi-
cal research - not least with regard to conditions
for conducting clinical research. Clinical research
competence is important to ensure a knowledge-
based patient treatment of high quality. A good and
efficient health service is also dependent on
research in health economics and organisation.
Furthermore, Norway’s commitment in the field of
global medical and health-care research will be
strengthened substantially. The funding will also
help to develop the required knowledge on minor-
ity health.

2.6.3 Technology areas

The development and use of information and com-
munication technology (ICT), biotechnology and
nanotechnology have opened up new possibilities
and have left their mark on scientific development
in recent decades. These three technologies are
so-called generic technologies, i.e. they are
assumed to have broad areas of application and
considerable long-term significance for science
and for the general development of society. Terms
such as «future technologies» and «new sciences»
are also often used, but in this case as a common
designation for a number of emerging technology
areas. ICT, biotechnology and nanotechnology are
considered as core areas in the category of new
technologies'*. In addition to wide areas of applica-
tion, these technologies are also characterised by
being multidisciplinary to a high degree. For exam-
ple, all the three prioritised technology areas are
relevant for the development of environmental
technology and for research into concepts that
have significant and positive environmental
impact.

In 1994 the EU Commission identified ICT and
biotechnology as the two most important technolo-
gies for the years ahead. After the mapping of
genes in human hereditary material, a number of
countries have also established weighty pro-
grammes in biotechnological research. From the
end of the 1990s nanoscience and nanotechnology
have also emerged as major areas of priority in
most western countries, particularly in the USA
and Japan. For example, the USA’s «Nanotech Ini-
tiative» from 1999 alone accounted for an invest-
ment of USD 500 million.

Norway will never be able to conduct research
in these areas of the same weight and scope as the
USA or Japan. Nonetheless Norwegian research
must develop and maintain its own competence in
order to participate in scientific development, to
operate strategic technology monitoring and to
secure the opportunity to utilise technologies in
other specialist fields or applications. Norway also
has the chance to develop internationally competi-
tive environments in the new technologies in cer-
tain niches. Current priorities already include spe-
cific national funding for biotechnology and nano-
technology, while ICT has been an area of priority
in Norwegian research policy for several years.

The Government will maintain and strengthen
investment in all three areas. In the first place it is

4 From the EU report Converging Technologies — Shaping the
Future of European Societies — 2004
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important to stress their generic character and
their role as common scientific property. The tech-
nology areas are not intended to compete with the
other priorities but to reinforce them. Secondly,
development is progressing towards a higher
degree of complementation and interaction
between such new areas of technology. In order to
exploit the synergies, the areas must be consid-
ered closely connected.

Information and communication technology (ICT)

In contrast to «<newer» generic technologies, infor-
mation and communication technology (ICT) has
already gained noticeable importance in the devel-
opment of society in general and for the daily life of
the individual. Norwegian society is among the
most advanced in the world in terms of the use and
extensiveness of ICT solutions. ICT is also the area
on which Norwegian enterprises together employ
most research resources

Technology development is global, but it is the
national knowledge level that is of most signifi-
cance for Norwegian society’s ability to benefit
from the potential that lies in ICT. An international
evaluation of Norwegian research into informatics
has drawn the conclusion that this field has an
overall high international level, but that resources
are too low to allow the full potential to be
exploited. A high national knowledge Ilevel
requires extensive investment in research that
focuses on ICT as a separate field, while also taking
into account the importance of ICT as a tool for
other disciplines and technology areas. The use
and development of ICT will therefore be incorpo-
rated into all four of the thematic areas and will play
a key role in the general investment in research-
based innovation and business development.

A special investment in ICT as a technology
area is necessary to ensure the knowledge devel-
opment that forms the basis for the growth and use
of ICT in science and in society at large. Initiatives

Materials technology and nanotechnology -
separately or together with other technologies —
have several areas of application. Some
examples are:

Shipping

Better understanding of the interaction between
living tissue or living organisms and synthetic
materials will pave the way for many interesting
applications. Nanodesigned surfaces can pro-
mote or inhibit fouling by algae, bacteria and
the like. This could have considerable relevance
in areas as varied as the food industry and ship-
ping. A ship’s hull covered with such material
will glide through the water with far less resis-
tance than is currently the case.

Plastic packaging

Researchers worldwide are competing in the
development of new biocomposites. Tiny cellu-
lose fibres from Norwegian raw materials can
give totally new properties to commodities such
as plastic packaging. Cellulose is nature’s poly-
mer that helps to hold trees upright. Nanocellu-
lose of a diameter of 10-20 nanometres can
make plastic stiffer or more resistant to oxygen
penetration at the same time as it can be an

Box 2.2 What is the function of materials technology and nanotechnology?

environmentally-friendly alternative. Other uses
of nanocellulose can be to heal wounds, to con-
trol medication release in tablets, and as a natu-
ral non-animal thickening agent.

Surgery

Nanotechnology makes it possible to modify
material surfaces so that they can either attract
or reject certain molecules or cells. Synthetic
materials and living tissue can thus be joined in
new and more appropriate ways. This can form
the basis of completely new transplantation
technology, better implants, better surgical
instruments and new medicines.

Tracing narcotics and explosives

Sensors with functionalised surfaces at nanos-
cale level are expected to play a key role in mea-
suring physical, chemical and biochemical
signals in a precise, rapid and cheap way. By
combining nanosensors with integrated circu-
its, totally new sensor systems can be developed
with applications ranging from environmental
surveillance and tracing narcotics and explosi-
ves to medical uses such as monitoring bioche-
mical processes and diagnostics.




30 Report No. 20 to the Storting

2004-2005

Commitment to Research

for national programmes in e-science and the use
of wireless technologies are examples of funding
that can facilitate such strengthening of ICT as a
technology area. Furthermore, research must be
conducted into the use and impact of ICT, both to
realise the economic potential and to reveal the
social effects.

Biotechnology

Biotechnological and bioscientific research have
been defined by many as the major scientific areas
of the twenty-first century. The combination of fun-
damental biological research, new technology and
new methods will extend our knowledge — for
example of the origin and development of life — but
will also raise new ethical issues. National know-
ledge development in this area will be required to
enable us to participate in and take a stand on sci-
entific development in the bioscientific area.

Biotechnological research is also gaining
greater significance for areas such a food produc-
tion, health, the environment and business devel-
opment. Biotechnology already constitutes a size-
able industry in a number of countries and it is pre-
sumed that it will increase in importance as a
growth sector internationally. In Norway biotech-
nological research and industrial development is a
relatively young sector, but the area is growing rap-
idly and has great future potential. Norway has
around 70-80 biotechnology companies in the
fields of biomedicine, aquaculture, the marine sec-
tor, agriculture, foodstuffs and environmental sur-
veillance. Common to most of these companies is
that they are small but have a strong need for
research-based knowledge. However, biotechnol-
ogy can also contribute to value creation and prob-
lem-solving in areas far beyond the actual biotech-
nology industry itself.

National investment in functional genomics
research (FUGE) has from 2001 contributed to
building important technology platforms and to
providing a good basis for biotechnological
research. Norway also has robust basic research
communities, for example the Sars Centre in Ber-
gen that has formed a partnership with the Euro-
pean Molecular Biology Laboratories (EMBL).
Moreover, three Centres of Excellence have been
established for bioscientific disciplines.

Future investment in biotechnological research
will ensure that Norway exploits its natural advan-
tages, for instance with regard to marine
resources, and will strengthen efficient and prom-
ising environments in biology and biomedicine.
The national plan for functional genomics will be

continued, and further initiatives will be seen in
connection with the plans for a so-called FUGE II
for the period 2007-2011. In addition, a reinforce-
ment of research into ethical issues linked to bio-
technology will be required.

New materials

Materials technology is often linked to so-called
structural materials such as steel, aluminium, plas-
tic, composites and concrete. These have and will
continue to have a central position in wide-ranging
areas of application. However, internationally we
are faced with a shift in the direction of a greater
use of functional materials: materials whose use is
connected to special chemical and physical proper-
ties. In recent decades such materials have been
decisive for technological breakthroughs in areas
such as data technology, telecommunications, util-
ising renewable energy, intelligent sensors and
medical equipment. Even greater expectations are
linked to nanomaterials, i.e. materials that can be
constructed at atom and molecule level. These will
be able to supply new material combinations with
completely new functions and areas of application.
If Norway is to participate in international
knowledge development, a national investment in
new materials and nanotechnology is required.
The ongoing investment resulting from the
researcher-initiated programme at the National
Consortium for Research within Functional Mate-
rials and Nanotechnology (the FUNMAT pro-
gramme) will be continued, partly through the
Research Council's NANOMAT programme on
nanotechnology and new materials.

2.7 Follow-up

The realisation of the priorities and the follow-up of
the resource goal represent the Government’s
main strategy for raising Norway to the status of a
leading research nation. The objectives will be
backed by specific policy instruments and will be
realised through a dialogue with research commu-
nities, business and industry and society at large.

By 2010 public research funding will amount to
one per cent of the GDP, while the remaining two
per cent will be provided by the private sector and
other sources. Based on figures for research
grants in 2005 and estimates for the development
of mainland GDP up to 2010, the need for growth
in public funding will be at least NOK 5.8 billion
measured in fixed prices.
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To ensure future growth, the Government will
increase the capital in the Fund for Research and
Innovation to NOK 50 billion from January 2006.

The Government has proposed research policy
priorities that will be used as a basis when allocat-
ing public research funds up to the year 2010.
These are overarching priorities that do not iden-
tify specific players or projects. It is important to
find a balance to ensure that the different methods
of assigning priorities are conducted at an appro-
priate level and with the correct division of work.
The research communities themselves have the
best prerequisites for making priorities between
specific projects based on expected quality and for
assessing where the scientific potential is greatest
close to front-line research. At the same time, para-
mount priorities and total assessments of national
needs and advantages should be made at political
level. This includes priorities between disciplines
and the choice of thematic areas.

The Government proposes that the more
detailed structure of the priorities be formulated in
discussions with relevant environments in Norwe-
gian research, business and industry and society at
large. The Research Council of Norway will serve
as a key adviser in this area. However, in line with
the reorganisation of the Research Council, other
parties will also advise on the research policy and
will thus contribute to the compilation of research
policy priorities.

The increased yield from the Research Fund
will assist in realising the main priorities. Financ-
ing from the fund ensures stable funding and pro-
vides the opportunity to plan in the long term and
to realise research priorities across ministry and
sector borders.

The remaining two per cent of the GDP will be
funded by the private sector and other sources.
This entails a total growth need of around NOK 23
billion up to the year 2010. This is an ambitious
objective, and the Government will therefore also
promote and pave the way for increased research
funding from business and industry and from for-
eign and private sources:

— The overarching research policy priorities are
in general directed towards strengthening busi-
ness and industry’s own research.

— The tax relief scheme will be continued. The
scheme provides a large state contribution to
research in business and industry — in addition
to ordinary allocations.

— The Government also proposes to strengthen
business-oriented research and other mea-
sures that can promote greater research initia-
tives and the use of research in Norwegian
business and industry. This is discussed in
more detail in chapter 6.

— Through systematic efforts towards interna-
tionalisation of Norwegian research, the state
will contribute to increasing the proportion of
foreign funding for Norwegian research (see
also chapter 4).

— A new scheme of public co-financing will help
to increase the private funding of basic
research. The state will contribute 25 per cent
of large private donations made to research.
More details of this are given in section 9.5.

In addition to a closer dialogue with research com-
munities, business and industry and society at
large, Norway will benefit from and contribute to
the EU’s strategies to achieve the three per cent
goal. The European research cooperation includes
a so-called «Open Method of Coordination» that
paves the way for systematic cooperation and
exchange of experience concerning national goals
and strategies in research policy.

Norwegian authorities are dependent on a
high-quality and comprehensive knowledge base
to enable them to formulate a good research policy
and to put in place the instruments required to
attain the overarching research policy goals. The
Government therefore proposes to strengthen the
knowledge base for the research policy.

Comprehensive work on statistics and analyses
is taking place nationally — and not least through
international research organisations such as the
EU, OECD and the Nordic Council of Ministers.
This provides access to comparative data as well as
the opportunity to learn from others. Norway will
make proactive efforts to utilise the possibilities
provided by international cooperation in the devel-
opment of a good national policy.
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3 The research situation in Norway

This chapter provides a comparative overview of
the Norwegian research system: the scope of
research activity, those who conduct research, the
research fields involved and the results that have
been achieved. Information on the development of
Norwegian research since the previous research
report was presented in 1999 can be found in sec-
tion 2.2.

3.1 R&D activity in Norway

3.1.1

Norway has a well-developed infrastructure for
research and knowledge building in the form of
universities, university colleges, research insti-
tutes, business and industry, and health enter-
prises.

In Norway the three sectors engaged in
research have traditionally been characterised by a
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Figure 3.1 Total R&D expenditure according to
research sector, 1970-2003, NOK billion measured
in fixed 2003 prices

Source: Statistics Norway/Studies in Innovation, Research and
Education

concentration of certain types of knowledge pro-
duction: basic research at universities and to some
extent at university colleges, and applied research
at institutes and in business and industry. How-
ever, the roles of universities, research institutes
and business and industry regarding knowledge
production are now less clearly separated than pre-
viously, and there is a higher degree of cooperation
across sectors. This cooperation is important for
exploiting the potential of the research communi-
ties as in many disciplines the lines of demarcation
between basic research and applied research are
no longer so apparent. At the same time it is impor-
tant for the various types of institution to retain
their own particular character — for instance that
the universities keep their non-commercial orienta-
tion — as the differences enhance the value of coop-
eration.

The higher education sector was responsible for
27 per cent of the research in Norway in 2003 (mea-
sured as expenditure on R&D), corresponding to
NOK 7.5 billion. Research in this sector has
increased substantially since the end of the 1980s
(figure 3.1) due to the great expansion within
higher education during this period and to con-
scious investment in recent years in long-term
basic research. The branches of science are rooted
in this sector, and universities and specialised uni-
versity institutions have a specific national respon-
sibility for basic research and for training research-
ers. Itis also these institutions that conduct most of
the research activity in the higher education sector
(almost 90 per cent). As in most other western
countries, the principle of research-based teaching
has been an essential factor in the organisation of
higher education in Norway. In recent years the
higher education sector has been subject to consid-
erable reorganisation (see section 9.1 for more
details).

The structure of Norwegian universities and
university colleges has been decentralised and was
reorganised through a merger of several smaller
institutions in 1994. The development of the higher
education sector has ensured geographical
breadth in the educational provisions and has
established both large and small research commu-
nities throughout the country. The policy is also
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intended to promote top professional expertise
centred in the very best of the research environ-
ments.

Since their formation, the state university colle-
ges have gradually been further expanded. The
number of students has risen steeply, and the rese-
arch activity has been significantly strengthened
during the last two decades. The university colle-
ges have also in the past few years been given pro-
portionally more new scholarship posts than the
universities measured in relation to their volume of
research.

The institute sector consists of an extremely het-
erogeneous group of institutions that are engaged
in research. Together these conduct 23 per cent of
the total R&D in Norway, corresponding to NOK
6.3 billion. The institute sector has not increased in
scope since the end of the 1980s and therefore car-
ries out an increasingly smaller proportion of the
total R&D activity in Norway. Enterprises that are
covered by this term include pure research insti-
tutes, bodies that do not have R&D as their main
object but that still carry out considerable R&D,
and agencies in which R&D constitutes a smaller
part of their activity — for example hospitals other
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Figure 3.3 Own R&D expenditure in business and
industry according to business, 1985-2003, fixed
2003 prices

Source: Statistics Norway

than university hospitals and museums. The insti-
tutes serve public administration, business and
industry and other customer groups. The insti-
tutes’ research fields vary greatly, which reflects
the diverse customer portfolio. More details of the
institute sector are given in chapter 10.

Business and industry is the largest sector
engaged in R&D and there has been considerable
growth in these activities since 1990 as knowledge
has become increasingly important as a competi-
tive factor. In 2003 business and industry con-
ducted nearly half of all R&D in Norway, corre-
sponding to NOK 13.4 billion, and in the same year
industry was responsible for over half of this sec-
tor’s total R&D (see figure 3.3). In an international
context Norwegian business and industry nonethe-
less has a relatively low research intensity. One out
of five companies in business and industry is
involved in research or development work, the
largest R&D investments being made in big enter-
prises. This particularly applies to industry, where
companies with more than 200 employees are
responsible for 61 per cent of the R&D investment.
However, since the middle of the 1990s an increase
in the proportion of R&D activity in service busi-
nesses and in small and medium-sized companies
has been observed (the big change from 1993 to
1995 is mainly due to an expansion of the statistical
base in 1995). In 1970 almost all business and
industry’s R&D took place within industry, while
industry is now responsible for somewhat over
half. Since 1995 the oil sector has shown a small
decline in R&D activity, and industry has had a far
weaker R&D growth (under 30 per cent) than the
service sector (almost 70 per cent). Substantial
investment in R&D has been made in the field of
aquaculture.

Around five per cent of the research (R&D
expenditure) in Norway in 2001 was conducted by
research communities and business and industry
in northern Norway. Almost ten per cent of govern-
ment-funded research was performed there, which
corresponds to this part of the country’s proportion
of the Norwegian population. Business and indus-
try in northern Norway conducts little R&D. Such
activity has shown good growth in recent years and
all the three most northerly counties have received
an increase in R&D funds that is higher than the
average growth for the country as a whole. The
University of Tromse and the state university col-
leges in this part of the country play an important
role in building and further developing a breadth of
knowledge and regional competence.
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3.1.2 Researchers

Around 50,000 persons in Norway work in R&D
(figure 3.4), either as researchers or as technical or
administrative support personnel. In 2003 they
together accounted for more than 28,000 man-
labour years in research and development work,
which represents 1,400 more than in 2001. Norway
has a somewhat larger proportion of its workforce
employed in R&D activity than is the average in the
EU, but a lower proportion than in the other Nordic
countries.

Ofthe R&D personnel, around 35,000 are scien-
tific staff while 15,000 provide technical and admin-
istrative support. Compared with Europe, Norwe-
gian research stands out by the fact that technical
and administrative personnel constitute a low pro-
portion of R&D man-labour years.

Almost one in four of the R&D employees in Nor-
way has been awarded a doctoral degree or is
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Figure 3.4 Norwegian R&D staff according to
research sector, 2003

Source: Studies on Innovation, Research and Education/Statis-
tics Norway

studying for one, and most of them work at univer-
sities. Scientific staff at universities and university
colleges play a key role in ensuring quality
throughout the R&D system through their special
responsibility for basic research and for training
competent graduates — including for business and
industry and the institute sector. A career in aca-
demic circles must therefore appear attractive to
the most talented graduates. The biggest chal-
lenges in this area are discussed in chapter 8.

The high number of R&D personnel in the
institute sector and in business and industry consti-
tutes a driving force for innovation and business
development. The private sector has traditionally
recruited few people with doctorates, but the
demand for top expertise in the form of this qualifi-
cation is on the increase. This is due to the fact that
the supply has improved, and also that the compa-
nies in question are gradually gaining good experi-

ence of this type of competence!.
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Figure 3.5 Operational expenses for research and
development according to subject in the higher
education and institute sectors, 1985-2003, fixed
2001 prices

Due to changes in the discipline classification between the nat-
ural sciences, technology and agricultural subjects, the figures

for 1995 are not fully comparable with those of previous years.
Source: Studies on Innovation, Research and Education
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3.2 Research fields

The past two decades have seen a relatively
large change in the academic and professional pro-
file of the research conducted in the higher educa-
tion and institute sectors (figure 3.5). There has
been a long trend of strong growth in research
activity within the social sciences and medicine in
the higher education sector, while research activ-
ity in technology subjects in the institute sector has
been reduced and the scope of research into math-
ematics and the natural sciences at universities and
university colleges has remained unchanged. The
strong growth in research investment from 2001 to
2003 has generated growth in all disciplines and
has halted the negative trend that has taken place
in the science subjects since early in the 1990s.

The development in specialisation in research
fields can to some extent be attributed to the
authorities’ research priorities, such as the focus
on medical research during the past 20 years. The
growth in social sciences research from the end of
the eighties is partly a result of an increase in the
authorities’ demand for externally-financed

1 Gulbrandsen, M. and Larsen, I.M. (2000): Forholdet mellom
neeringslivet og UoH-sektoren — et krevende mangfold (The
relationship between business and industry and the higher
education sector — a demanding diversity). Norwegian Insti-
tute for Studies in Research and Higher Education, Report 7/
2000

research as a basis for formulating policy, but is
more due to the development of the educational
options in the social sciences in higher education.
Expansion within the education system has indi-
rectly left much of society’s research priorities to
the students’ choice of studies, and research activ-
ity has largely followed student figures due to the
way the principle of research-based teaching has
been practised. This has led to a growth of
research in popular subjects.

The extent of research in mathematics, science
and technology stagnated in the 1990s — partly as a
result of weak recruitment of students to these
areas of study in higher education (see above). In
addition, this period has seen poor investment in
business-oriented research, and spending on labo-
ratories, buildings etc. has not kept pace with the
rising costs of experimental research.

The development of the science subjects in
Norway has been regrettable both with regard to
the importance of basic research in these subjects
for the country’s long-term innovation ability and to
fostering research in business and industry, espe-
cially when the investment that has been made in
other countries during the same period is taken
into account. Figure 3.6 shows that the other Nor-
dic countries doubled the number of doctoral
degrees awarded in mathematics and the natural
sciences in 2002 compared with 1990, while the
increase in Norway has been 50 per cent. In the
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Figure 3.6 Percentage increase in the number of doctorates awarded in mathematics/natural sciences
and technology subjects, 1990-2002, Norway, Denmark, Sweden and Finland

Source: Studies in Innovation, Research and Education/Statistics on awarded doctoral degrees and doctoral students in the Nordic

and Baltic countries



2004-2005

Report No. 20 to the Storting 37
Commitment to Research

Humanities

Agriculture

Medicine

Social sciences
Mathematics and nat. sci.

Technology

Biotechnology

Energy supply

Pharmacy

Marine research
Environmental technology
Materials technology
Offshore technology

ICT

Other

R&D conducted in universities, university colleges and the institute sector

R&D conducted in the trade and industry sector

768 63 NOK million

351 I

1778 g8

1522 [T ——

1429 [ —

813 R ———
Universities Research institutes

and university colleges

244
366
366
6810
G610
o7&
1464
4148
3294

Figure 3.7 Expenditure on research and development in the higher education sector, the institute sector

and business and industry, 2003, NOK million

Source: Statistics Norway/Studies in Innovation, Research and Education

technology subjects the growth in Norway (40 per
cent) lies even further behind that of the other Nor-
dic countries (320 per cent in Finland).

Despite the fact that the technology subjects’
proportion of total R&D activity at universities and
university colleges and in the institute sector has
declined from 44 per cent in 1970 to 23 per cent in
2003, technology is still the largest research field
(figure 3.7). Technology research takes place
mainly in the institute sector, and in the higher
education sector it is a small subject — equal in size
to the humanities. In the higher education sector —
which includes the university hospitals — medicine
is the largest research field, followed by the social
sciences and mathematics/natural science sub-
jects. Chapters 9 and 10 give more details of
research in the higher education and institute sec-
tors.

Research and development conducted in busi-
ness and industry is not divided into traditional dis-
ciplines as it is in the other research sectors above,
but figure 3.7 shows that technology constitutes

the largest research area in business and industry
and that information and communication technol-
ogy is the dominating field.

3.3 Results of R&D

It is not possible to present a complete picture
of research results. The actual acknowledged con-
sequences of research on the individual’s quality of
life and for the development of society cannot be
quantified effectively. In many cases attempts to
measure the effects of research through quantita-
tive «external» indicators will not only be meaning-
less but also potentially harmful. Moreover, the
results of research are in many cases applied and
utilised over considerable time — often long after
the research was conducted. However, it is clear
that if research efforts in Norway are to lead to new
understanding or the development of useful knowl-
edge, a prerequisite is that the research is per-
formed by competent researchers, within robust
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environments, and is of a high professional stan-
dard. In recent years, many Norwegian research
communities have been the object of evaluations,
and these represent a significant source of informa-
tion for assessing the results of research activity.
Chapter 5 gives an overview of the results of these
evaluations along with the challenges they have
highlighted. Information on the commercial suc-
cess of some instruments in business research is
also available and reveals some details about the
economic gains (see chapter 6). Knowledge of the
socio-economic yield of research is discussed in
chapter 2 and chapter 6. The extent to which Nor-
wegian research communities are successful in
international competition arenas also provides a
major indication of the quality of Norwegian
research, cf. subsection 4.3.1.

Two indicators that are widely used for
research results are publications and patenting.
Publication and citation data (bibliometric data)
demonstrate the scope and quality of research
results. Evaluations among researchers them-
selves constitute the research world’s own system
of quality control. Research that is published in sci-
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Figure 3.8 Number of scientific articles per 1,000
inhabitants in the Nordic countries, 1981-2002

Source: ISI databases/Studies in Innovation, Research and
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Figure 3.9 Development in the relative citation
index for research in the four Nordic countries
measured in relation to world average, 1981-
2002, three-year sliding average

Source: ISI databases/Studies in Innovation, Research and
Education

entific journals has undergone an inspection of its
scientific quality and its importance, originality and
validity. The frequency with which an article is
quoted in other scientific publications is also a mea-
surement of how great an influence it has on the
development of front-line research.

The fact that the number of scientific articles
published per year by Norwegian researchers has
doubled since 1980 is clearly connected to the
growth in research activity in this period. However,
it also shows that there has been a considerable
increase in the results of this activity. The universi-
ties together were responsible for 63 per cent of
the articles in 2003. The increase has been particu-
larly obvious in the 2000s, and from 2002 to 2003
alone the number of publications rose by almost
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900, from 4,400 to 5,300.> Measured in the number
of articles produced per 1,000 inhabitants, Norway
is ranked higher than countries such as the USA,
Germany and Japan, but its position is not as strong
as those of the other Nordic countries (figure 3.8).

Citation indicators for articles produced by
Norwegian researchers have been lower than
those of our neighbouring Nordic countries but
have shown a very positive development in recent
years (figure 3.9) with the reservation that the fig-
ures for 2002 are provisional. The number of quo-
tations of Norwegian publications compared to the
world average in the subject field is particularly
high in agricultural science, engineering subjects,
informatics, geo-subjects, clinical medicine, phys-
ics and mathematics.

The patenting of inventions is a significant
result of research and development activities, in
line with scientific publications. Patents are mainly
used to publicise and protect the exclusive right to
product and process innovations. Patent data can
be used as an indicator of the level of activity and
quality, particularly in technological R&D. How-
ever, patent data does not fully express the scope
and results of R&D activity. Not all products lend
themselves to patenting, not all researchers are
interested in taking out patents on their findings,
and patenting is not always the best method of pro-
tecting a company’s economic interests.

The USA, Japan and the EU are currently the
three large centres for patenting. Norway is situ-
ated somewhat on the edge of the international net-
work with the exception of some research fields
such as technologies related to oil recovery. Rela-
tively few patent applications are submitted in Nor-
way compared with internationally, and the num-
ber of patent applications in relation to the number
of inhabitants is lower in Norway than in all the
three other Nordic countries.

However, a study from the Norwegian institute
Studies in Innovation, Research and Education®
shows that a growing number of Norwegian indi-
viduals and enterprises take out patents in other
countries, and that international cooperation is
increasingly becoming a feature of patenting. The
number of cooperative patents and patent applica-
tions registered in the USA with at least one Nor-
wegian inventor rose by a total of 269 per cent from
1996/1997 to 2001/2002. The USA is the most

2 Aksnes, Dag, W.: Studies in Innovation, Research and Educa-
tion, Working Paper no. 6/2005

3 Rapmund, A. (2004): Patenter som dokumenterer samarbeid
mellom Norge og Nord-Amerika (Patents documenting coo-
peration between Norway and North America). Working
Paper, Studies in Innovation, Research and Education, 2004
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Figure 3.10 Increase in total R&D expenditure in
fixed prices for selected OECD countries, 1981-
2003, 1981 =100

Source: Norwegian Institute for Studies in Research and
Higher Education/OECD

important international cooperative partner for
Norway, followed by Sweden, the UK and Ger-
many.

The most significant player for patenting in the
USA is the international group that has been
known by different names — from Nycomed, via
Amersham Health to today’s GE Healthcare. Other
important Norwegian companies are Statoil, Norsk
Hydro, Thin Film Electronics ASA and the Nordic
group Borealis AS. Of the American companies
that have registered patents with Norwegian inven-
tors, most are engaged in oil recovery.

Traditionally it is the research conducted in the
business and industry sector that has led to pat-
ents. A study of the commercialisation of Norwe-
gian university research nonetheless indicates that
a cultural change has taken place at the universi-
ties in recent years. The attitude towards commer-



40 Report No. 20 to the Storting

2004-2005

Commitment to Research

cialisation has become more positive in these envi-
ronments, and university employees have acquired
more knowledge of patenting and of how it can be
adapted to an academic career®. In 2001, seven per
cent of university-employed researchers said that
their research had led to patents. An equal propor-
tion replied that the research had led to the estab-
lishment of companies®. Along with funding from
business and industry, cooperation with research-
ers in this sector plays a major role in whether
researchers utilised their results commercially.

3.4 Resources for R&D

Preliminary figures show that investment in
R&D in Norway, measured as total domestic
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Figure 3.11 Total R&D expenditure in selected
OECD countries according to funding source as a
percentage of GDP, 2002

Source: OECD/Studies in Innovation, Research and Education

4 Gulbrandsen, M. (2003): Jeg gjor jo ikke dette for & bli rik av
det. Kommersialisering av norsk universitetsforskning — en
intervjustudie ('m not doing this to get rich. Commercialisa-
tion of Norwegian university research — an interview study).
Norwegian Institute for Studies in Research and Higher Edu-
cation, 6/2003

University study 2001, reproduced in Rapmund (2004)

w

expenditure on R&D, amounted to NOK 27.3 bil-
lion in 2003, NOK 2 billion of which was funded
from abroad. This represents an increase of NOK
2.8 billion compared with 2001. When adjusted for
price increases during this period, this constitutes
a growth in real terms of 3.8 per cent per year.
Taking price increases into account, financial
resources channelled into research and develop-
ment have risen by around 130 per cent in Norway
during the past two decades. This is more or less
the same as the growth in the OECD area and
somewhat higher than for the EU in total, but lower
than in the countries that have invested most
heavily in R&D. Both Finland and Japan have more
than quadrupled their spending in the same period
(see figure 3.10). A particularly large increase in
research investment took place in the last half of
the 1990s, with an annual growth in real terms of
4.6 per cent in the OECD area between 1994 and
2001. The subsequent decline in economic activity
has slowed down R&D growth, and preliminary fig-
ures indicate an increase in the OECD area’s R&D
expenditure of 2.8 per cent from 2001 to 2002.
R&D expenditure in Norway amounts to 1.75
per cent of the GDP, which represents an increase
from 2001 when the R&D proportion was 1.60 per
cent. However, figure 3.11 shows that Norway still
invests fewer resources in research and develop-
ment than most comparable countries in relation to
society’s total value creation. Finland invested 3.46
per cent and Denmark 2.52 per cent of the GDP in
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Figure 3.12 R&D expenditure in Norway accord-
ing to main funding source, 1970-2003, NOK mil-
lion in fixed 2003 prices

Source: Studies in Innovation, Research and Education
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research and development in 2002. Sweden’s GDP
proportion was 4.27 per cent for 2001. The most
recent updated figure for the OECD average is for
2002 and amounts to 2.26 per cent.

Figure 3.11 clearly shows that the low R&D
expenditure per inhabitant in Norway is primarily
due to the fact that business and industry is invest-
ing far less in research and development — corre-

sponding to 0.82 per cent of the GDP in 2003 — than
is the case in R&D-intensive countries such as Swe-
den and Finland, with respectively 3.07 and 2.40
per cent of the GDP, and the USA with 1.64 per
cent. Norway is also well below the OECD average
of 1.40 per cent. This can partly be explained by the
country’s business structure and the large number
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Figure 3.13 Funding flows in R&D, 2003, NOK million

Source: Studies in Innovation, Research and Education/Statistics Norway
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Figure 3.14 Channelling of public investment in R&D, 2003, NOK million

Source: Studies in Innovation, Research and Education 2004-2005

of small companies in Norway (see chapter 6 for a
more detailed analysis of this).
The authorities’ investment in R&D - correspond-
ing to 0.76 per cent of the GDP in 2003 — represents
a high level by international standards and is well
above the OECD average of 0.68 per cent (2002).
Only six OECD countries have higher public
investment in R&D than Norway (Finland, France,
Iceland, Germany, Sweden and the USA), and only
Iceland invests more than one per cent of the GDP.
While state authorities accounted for a larger
proportion of society’s total R&D investment than
business and industry up to the middle of the
1980s, business and industry has invested more in
R&D than the authorities since the middle of the
1990s. Business and industry’s R&D investment is
vulnerable to trade cycles, and declines during a

downturn in the economic situation — for instance
at the end of the 1980s and after 2001. Despite stag-
nation in its expenditure on R&D up to 2003, busi-
ness and industry still accounted for a larger
amount of this investment in 2003 than the author-
ities (figure 3.12).

While business and industry’s R&D expendi-
ture grew by 15 per cent from 1999 to 2003, public
expenditure has increased by more than 20 per
cent. An examination of government funding for
research in the 1990s reveals that the growth in
Norway was somewhat higher than in the OECD
area in total but lower than in the countries where
the authorities have invested most proactively —
particularly Japan and Finland. In some countries
public funding has declined (the UK) or has stayed
at almost the same level (Sweden) in this period.
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After 2000, public investment in R&D has acquired
greater importance in the OECD area. It is princi-
pally the USA, Canada and Korea that account for
the large increase in public R&D expenditure.

In addition to R&D funding by the authorities
and business and industry, other countries
invested NOK 2 billion in Norwegian R&D - an
increase from NOK 1.8 billion in 2001, cf. figure
4.1. NOK 460 million of this comes from the EU’s
framework programme. In addition, other Norwe-
gian players (foundations etc.) invested NOK 580
million in R&D in 2003.

3.5 Funding Norwegian research

3.5.1

Not all public research allocations are made to
research in state institutions, nor is the expendi-
ture of business and industry entirely devoted to
R&D conducted in the business world. This may
be the general rule, but figure 3.13 shows that busi-
ness and industry buys R&D from other sectors for
considerable amounts — NOK 1.3 billion from the
institute sector and almost NOK 400 million from
the higher education sector — in addition to pur-
chasing R&D from abroad for a little over NOK 900
million.

Half the authorities’ allocations to research are
granted to research performed at universities and
university colleges (NOK 6.5 billion). Figure 3.14
shows that NOK 5.1 billion of this is channelled
directly to universities and university colleges,
while NOK 1.4 billion goes via competition-based
allocations in the Research Council of Norway.
Compared with most other OECD countries, the
higher education sector in Norway receives a rela-
tively large share of the funding granted to
research over the basic budgets, and a low propor-
tion through competition-based allocations.

Furthermore, 30 per cent of the authorities’
R&D grants are given to research performed in the
institute sector, and ten per cent to that carried out
in business and industry. Government expenditure
on R&D in business and industry in the OECD area
has declined since 1991 — mainly in the USA and
the larger European countries. However, in some
smaller economies the state has begun to play a
larger role in national innovation systems, and gov-
ernment-funded R&D in business and industry is
increasing in these countries (Finland, Australia).
In addition to its direct grants for financing
research, the state also contributes to increasing

Funding flows

research in business and industry through the so-
called Skattefunn scheme, cf. subsection 6.3.2. The
total loss of revenues resulting from the scheme is
presumed to amount to between NOK 3.5 and
NOK 4 billion in the period 2002-2004, of which
around NOK 1.8 billion has been budgeted as loss
of revenues for 2004.

3.5.2 The Ministries’ responsibility for
funding research

Public funding of research is based on the so-called
sector principle. This principle entails each individ-
ual ministry assuming prime responsibility for
research in and for its sector/areas of responsibil-
ity. The ministries have both a long-term responsi-
bility for research for the sector — the broad sector
responsibility — and a responsibility for research
that meets the ministry’s own needs for a knowl-
edge base for policy development and administra-
tion. Sector responsibility implies maintaining an
overview of the knowledge needs of the sector,
securing funding and promoting international
research cooperation.

Sector responsibility extends beyond the state
sector and can cover research for the private and
municipal sectors. For example, this means that as
the body responsible for the education sector, the
Ministry of Education and Research is also respon-
sible for research into and about primary and lower
secondary education, even though responsibility
for this part of the education system is mainly
assigned to the municipalities. Educational
research must reflect the importance of education
for all the sectors and must create the conditions
for cross-sector research. The Ministry of Agricul-
ture and Food is responsible for research that ben-
efits private businesses in the sector. All the minis-
tries have a sector responsibility for the environ-
ment, which in a research context means that they
assume an independent responsibility for conduct-
ing research geared towards reducing the environ-
mental problems in their own sector.

The evaluation of the Research Council of Nor-
way that was presented in December 2001 was crit-
ical as to how the ministries carried out their sector
responsibility. In addition to pointing out that the
ministries took responsibility for long-term basic
research to varying degrees, it was also stated that
they only to a small extent managed to differentiate
between the responsibility for long-term research
and that for ongoing studies. The Fund for
Research and Innovation has been a significant
instrument in strengthening long-term basic
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Box 3.1 The Norwegian research system in
an international perspective

Technopolis, an international evaluation com-
pany, has studied how the management and
coordination of research and innovation
policy is organised in Norway, the Nether-
lands, the UK, Sweden, Denmark, Ireland,
Canada and Finland. The results were publis-
hed in 2003 in the report Research and Inno-
vation Governance in Eight Countries.

Compared with most other countries, the
government in Norway has excellent opportu-
nities to coordinate at government level as a
sub-committee has been set up for research.
The Norwegian system allows the formula-
tion of broad national priorities in research
and innovation policy. However, the report
emphasises that the successful functioning of
the coordination instrument is dependent on
the abilities of those involved.

Norway has a research council that is
responsible for the entire range of research-
related issues — from basic research to inno-
vation. This provides the opportunity for coor-
dination and for linking basic research with
research-based innovation. There is no over-
all budget handling of the research budget in
Norway, and Norwegian budget coordination
is defined as medium-strong. For example,
when compared with Norway, both Denmark
and Finland have strong budget coordination.

Technopolis’ study presents Norway and
Sweden as extremes in the way in which the
ministries control their allocations through
research council level. While Swedish minis-
tries are extremely reluctant to give guideli-
nes as to how funds are to be used, the study
points out that some Norwegian ministries
often provide very detailed provisions, both in
the form of allocation letters and in ongoing
communication. Reference is made to the fact
that this practice reduces the Research Coun-
cil’s possibility to see the ministries’ allocati-
ons as a cohesive whole and to think in an
overall perspective. The study also states that
the Norwegian practice can be related to the
fact that the Research Council serves sector
ministries whereas in other countries these
ministries have more direct contact with rese-
arch communities.

research — both in general and within the thematic
priorities (see section 3.5). Together with other
ministries and the Research Council, the Ministry
of Education and Research has reviewed the minis-
tries’ work on research issues. One main point was
to determine what sector responsibility actually
entails, including clarifying the understanding of
the difference between «broad sector responsibil-
ity» and more ongoing studies and assignments. A
report and guidelines were compiled as a result of
the review, and these are intended to serve as an
aid in the ministries’ work on research issues.

The sector principle means that research forms
an integral part of policy formulation in the various
sectors. At the same time the principle — and con-
sequently the division of research funds into many
grants — generates challenges regarding the coor-
dination of the research assignments, which often
concern many sectors. In addition to its general
responsibility for basic research through alloca-
tions to the higher education sector and to the
Research Council of Norway, the Ministry of Edu-
cation and Research is also responsible for coordi-
nating research policy at government level. The
Ministry of Trade and Industry is responsible for
coordinating the innovation policy, and there is
good interaction between these policy areas. The
coordination of research policy has been strength-
ened in recent years by the establishment of the
Fund for Research and Innovation and by the
development and follow-up of national strategies
and priorities.

There is considerable variation in the minis-
tries’ use of research as a policy instrument and in
the volume of research the ministries finance.
Around NOK 14.2 billion is to be allocated to
research in 2005. Table 3.1 shows each ministry’s
R&D allocations in the central government budget
in 2005 and confirms that there are large variations
between the ministries. In 2005 about 55 per cent of
government R&D funding will be channelled via
the budget of the Ministry of Education and
Research, around eight per cent via that of the Min-
istry of Trade and Industry, around seven per cent
via that of the Ministry of Health and Care Ser-
vices, and around 6 per cent via that of the Ministry
of Defence.

The last few years have shown a substantial
growth in grants to research via the budget of the
Ministry of Education and Research. This is con-
nected to the financing of the Quality Reform in the
higher education sector, the transfer of the Norwe-
gian fee to the EU’s framework programme from
the Ministry of Trade and Industry to the Ministry
of Education and Research, and not least to the fact
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that the returns from the Fund for Research and
Innovation are allocated via the budget of the Min-
istry of Education and Research.

3.5.3 The Fund for Research and Innovation

The Fund for Research and Innovation was
established in 1999 with a capital of NOK 3 billion.
The main purpose of setting up the fund was to pro-
vide a basis for long-term stable funding of
research activities, cf. Proposition no. 67 to the
Storting (1998-99) concerning modifying priorities
and additional grants in the central government
budget, 1999. Since its establishment the fund has
grown rapidly and its returns constitute a major
part of all government grants to research (over 14
per cent in 2005).

From 1 January 2005 the total capital in the fund
comprises NOK 36 billion. The yield from the fund
in 2005 is almost NOK 2 billion, NOK 910 million of
which is compensation for the loss of research
funds from the state lottery. In 2005 just over NOK
400 million of the returns from the fund will be

Table 3.1 The ministries’ research funding, 2005

NOK million

Ministry of Education and Research 7 850
Ministry of Labour and Social Affairs 163
Ministry of Children and Family Affairs 56
Ministry of Finance 77
Ministry of Fisheries and Coastal

Affairs 617
Ministry of Defence 880
Ministry of Health and Care Services 938
Ministry of Justice and the Police 34
Ministry of Local Government and

Regional Development 158
Ministry of Culture and Church Affairs 82
Ministry of Agriculture and Food 450
Ministry of the Environment 391
Ministry of Modernisation 35
Ministry of Trade and Industry 1175
Ministry of Petroleum and Energy 433
Ministry of Transport and

Communications 200
Ministry of Foreign Affairs 451
State banks 173
Total 14 199

Source: Central government budget

Box 3.2 Relationship between central
government budget analyses and R&D
statistics

Public R&D funding can be examined from
two standpoints. The R&D statistics take the
recipients of government R&D funds as their
starting-point. The studies are accounts-based
and are carried out when the activity has been
completed. However, the point of departure
for the central government budget analysis is
the funding source. It gives information on
government R&D grants for the coming year
— in other words before the resources have
been utilised — and is based on budget docu-
ments and other information.

The central government budget analyses
provide information on the purpose of the
allocations, while R&D statistics describe the
actual use of the resources. The central
government budget analyses therefore gene-
rate greater uncertainty than the R&D statis-
tics. The central government budget figures
contain estimated R&D grants for sources
abroad, while the national R&D statistics only
register research conducted in Norway. For
instance, fees for the EU’s framework pro-
gramme for research will be registered in the
central government budget analysis, while
funds to researchers in Norway through the
framework programme are recorded in the
R&D statistics. Resources from counties and
municipalities are not included in the central
government budget analyses but are incorpo-
rated under government sources in the R&D
statistics. The differences between the two
methods of quantifying R&D funding means
that the central government budget analyses
and the R&D statistics produce varying
results. In recent years the central govern-
ment budget analysis has given higher figu-
res than the R&D statistics.

channelled directly into universities and university
colleges, while more than NOK 1.5 billion is to be
distributed through the Research Council of Nor-
way. Figure 3.15 shows the distribution of the
returns from the fund in 2005. The Government is
not proposing to make any changes between the
Research Council and university and university col-
lege institutions with regard to the distribution of
returns from capital that has already been injected.
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As the rapid development of the fund’s capital
indicates, the Government has in recent years
given priority to channelling large parts of the
increase in research resources through the fund.
The capital in the fund is invested as a government
deposit loan. Each individual capital appropriation

Fund for research and innovation
{Capital: NOK 36 billion)

Of which NOK
T4 biflion to
compensata

for loss of state
lottery funds

E;I ._: ?: :i'l:;n Research Council
sector of Norway

Figure 3.15 Distribution of the returns from the
Fund for Research and Innovation, 2005, NOK mil-
lion

Source: Proposition no. 1 to the Storting (2004-2005)

is given a fixed interest rate corresponding to the
interest on long-term government bonds, with a
ten-year fixed-interest period. Interest earnings for
each year under the Ministry of Education and
Research’s budget are offset by corresponding
interest expenses for the state. In real terms there
is no annual income for the government from the
fund, and its construction is thus a technical bud-
geting method that aims to achieve long-term ear-
marking of resources for the fund’s purpose.

The yield from the fund has made it possible to
implement the research policy priorities from the
previous report on research, partly through direct
grants to universities and university colleges and
partly through the Research Council. The NOK
910 million that replaces the income from the state
lottery is handled as ordinary allocations with rela-
tively detailed guidelines to the Research Council
of Norway. The remaining resources from the fund
through the Research Council have been assigned
general guidelines and give the Council the oppor-
tunity to make independent, comprehensive and
long-term assessments. The principal guidelines
for the fund state that the returns are to be specifi-
cally employed to meet prime research policy pri-
orities. This entails quality-enhancing measures,
cross-sector initiatives, long-term basic research in
general and long-term research in the four the-
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Figure 3.16 Distribution of the proportion of the returns from the Fund for Research and Innovation
channelled via the Research Council according to prioritised areas, 2000-2004, NOK million in current
prices, and excluding compensation for loss of research funds from the state lottery

Source: Research Council of Norway
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matic areas that were assigned priority in the pre-
vious research report.

The yield from the fund finances extensive
research of relevance to the various sector minis-
tries. Investment in functional genomic research
(FUGE) is an example of a cross-sector initiative
financed by the fund, while the scheme concerning
the Centres of Excellence is another policy instru-
ment funded by the same means. Resources have

also been earmarked to strengthen long-term
petroleum research through the fund. Figure 3.16
shows how the returns from the fund (those chan-
nelled through the Research Council) are distrib-
uted according to prioritised area.

The yield from the research fund will also in the
future represent a significant tool in the follow-up
of the overarching priorities in the research policy
(see chapter 2).
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