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Preface

This working paper gives a very brief overview of the Norwegian innovation
system. The paper has been written as part of the "horizontal mapping
activities" of the National Systems of Innovation research effort coordinated by
the OECD.

The authors wish to thank the Norwegian Research Council for the financial
support that made the work possible.

Oslo, January 1998
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Institutional mapping of the Norwegian national
system of innovation

1. Introduction

This note gives a very brief overview of the Norwegian innovation system. In the
main part of the text, organisations in the innovation system are ordered in a
spectrum between "Public policymaking" and "Commercial operations". This
way of structuring the exposition should not be taken to imply that in the econ-
omy, private firms alone make up the backbone of industry and business, while
the State merely lays down the main rules of the game. The functions of the
State are many and complex, and public policy efforts are as much directed to-
wards supporting, assisting and pursuing specific policy goals, as they are di-
rected towards rule-making. Furthermore, there is no unambiguous dividing
line between public and private businesses, and organisations outside public
government may often have a big say over policies and policymaking.

A simple classification of organisations in modern economies can be constructed
on the basis of these considerations. If we tentatively distinguish between public
and private ownership on the one side, and organisational purpose in terms of
for-profit and for-common-good on the other, we get the following scheme:

Table 1.1: A simple classification of organisations in modern economies, with

examples
For-profit Mixed For-common-good

ON..D -

Public Ex.: State owned in- Ex.: Government

dustry
Mixed
Private Ex.: Business firms Ex.: Humanitarian organisa-
tions

In modern economies very much is mixed, and the dynamics of the economies
depend a lot on what is going on in the "grey cells" in table 1.1 above. The inno-
vation system and its dynamics are strongly related to the organisations and the
motivations that are "in-between"” with respect to ownership and organisational
purpose.

Thus, an adequate mapping of the innovation system should in our view take
into account not only the organisations of the innovation system, but also its in-
stitutions, in the sense of norms, problem definitions and shared modes of
thinking.’

7 See for example Edquist 1997, chapter 2.
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In this paper we only confront a part of this broad overall challenge. We charac-
terise the main organisations of the Norwegian innovation system and their re-
lationships, and defer the discussion of institutions (in the sense of norms etc.
introduced above). Also, we do not in this note detail the structure of the goods
and services producing sectors in Norway and the innovation efforts taking place
there. However, in order to move a bit further than the rather conven- tional
policy system overview that follows, we introduce a company centred map

of the innovation system towards the end of the document, in section 3. While
we do not develop this perspective in much detail in this research note, it is our
belief that a more comprehensive institutional mapping of the innovation sys-
tem should be constructed on the basis of the company-centred perspective
which is introduced here.

2. A policy-centred organisational map of the Norwegian
Innovation system

We here distinguish 6 levels in the policy system:

¢ Institutions laying down the general policy framework

Technology and innovation policy formulating institutions (including fi-
nancing, co-ordination, supervision and assessment)

Research and innovation facilitating and modulating institutions

R&D performing institutions

Institutions promoting technology diffusion

Goods and service producers

Thus, we lay out our map of the institutions of the innovation system between
two poles: Private and public production of goods and services, and public policy
making.

*

* & o o

In this organisational universe, the general policy making institutions make up
the apex of a pyramid. There are layers in this pyramid corresponding to the
relative authority and autonomy they have in the overall system. (However, the
borders between layers are fuzzy, and there are interactions between layers,
both adjacent and more distant layers influence each other.) This model of the
innovation system is reproduced graphically below.
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Figure 2.1: A policy-centered organisational map of the Norwegian system of
innovation
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Functions in institutional matrix:
F1: Technology and innovation policy formulation, co-ordination, supervision and assessment
F2: Performing R&D (basic; pre-competitive; applied)
F3: Financing R&D (support to non-business institutions and organisations undertaking research; support of special areas
of research independent from the institution or firm where it is undertaken)
F4: Promotion of human resource development and mobility
F5: Technology diffusion (improve the adoptation and adaptation of specific technologies; improve the general technology
receptor capacity of firms; build the innovation capacity of firms) F. Drstavik
F6: Promotion of technological entrepreneurship (financing technology-based firms, eg. Venture capital) EIEF.- 1997

5'The following abbreviations are used in the figure:

RFU - Regjeringens forskningsutvalg [The Government's research policy board]

DFU - Departementenes forskningsutvalg [The interministerial committee on research policy]
SND - Statens neerings- og distriktsutviklingsfond [The Norwegian Industrial and Regional

Development Fund]
NFR - Norges forskningsrad [The research council of Norway]
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2.1. Institutions defining the general policy framework

2.1.1. The system of government

The apex of our organisational pyramid is the Norwegian government system. In
the Storting (parliament), the day to day business is handled by party groups
and in the committee system. All the members of the Storting are distributed
among the following 12 committees:

Table 2.1: Standing committees in the Storting

The Standing Committee on Energy and the Environment

The Standing Committee on Family, Cultural Affairs and Government Administration
The Standing Committee on Finance and Economic Affairs

The Standing Committee on Defence

The Standing Committee on Justice

The Standing Committee on Education, Research and Church Affairs
The Standing Committee on Local Government

The Standing Committee on Scrutiny and Constitutional Affairs

The Standing Committee on Business and Industry

The Standing Committee on Transport and Communications

The Standing Committee on Health and Social Affairs

The Standing Committee on Foreign Affairs

The Parliamentary committees dealing most directly with innovation policy is-
sues are

¢ the Committee on Education, Research and Church Affairs

S&T - Science and technology [Board under NFR]

M&H - Medicine and health [Board under NFR]

I&E - Industry and energy [Board under NFR] C&S

- Culture and society [Board under NFR]

BIO - Bioproduction and improvement [Board under NFR]

E&D - Environment and development [Board under NFR]

TI - Teknologisk insititutt [National Institute of Technology]

VINN - Veiledningsinstituttet i Nord Norge [Partly state supported advisory office for Northern
Norway]

BRT — Bedriftenes Radgivningstjeneste [Regional advisory services in economic and
administrative disciplines for private businesses]

BFI - Bransjeforskningsinstitutter [Industry joint-owned research institues; for instance The
paper industry research institute]

SINTEF — Stiftelsen for industriell og teknisk forskning ved Norges tekniske hggskole [The
Foundation for Scientific and Industrial Research at the Norwegian Institute of Technology]
IFE — Institutt for Energiteknikk [Institute for Energy Technology]

FFI— Forsvarets forskningsinstitutt [Norwegian Defence Research Establishment]

RF — Rogalandsforskning [Rogaland Research]
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¢ the Committee on Business and Industry
¢ the Committee on Energy and the Environment
¢ the Committee on Finance and Economic Affairs

As a result of the sector oriented division of committees, research and innova-
tion policy issues are dealt with in several committees; there is no single Par-
liamentary forum with an innovation policy responsibility where these issues
are focused and co-ordinated. The Committee on Finance and Economic Affairs
has an overall responsibility for economic policy, but only indirectly impact on
the innovation system as it deals with businesses related to general economic
policy, public finances and credit policy, taxes etc. The Committee on Education,
Research and Church Affairs has a particularly important role as it handles the
budget for education and research including research related to agriculture, fish-
eries and industry.: The Committee on Energy and the Environment handles oil
and energy businesses; the Committee on Business and Industry handles busi-
nesses related to industry and business, but also fisheries, agriculture, subsidies
of ship building and tourism is the concern of this committee. Both of these
committees handles matters of importance for innovative performance, like
funding of the Norwegian Industrial and Regional Development fund (Business
and Industry).

2.1.2. High level research policy committees

At Governmental level however, there are two high level committees focusing on
science and technology policy related issues: the Inter-ministerial Research Fo-
rum (Departementenes forskningsutvalg - DFU) and the Governmental Research
Commission (Regjeringens forskningsutvalg - RFU). The first is an inter-
ministerial committee with regular meetings at administrative level. Its pri-
mary function is to support the Ministry of Church Affairs, Education and Re-
search in its role as inter-ministerial coordinator of public R&D funding and
policies. The RFU is a commission of government ministers, appointed by the
Government and headed by the Minister of Church Affairs, Education and Re-
search. It's term of reference is to advice the Government on R&D policies and

decisions, but in practice its main function has been in the setting of annual
R&D budgets.

2.1.3. The ministries
The current list of ministries is the following (November 1997):

sInformation onthe parliamentary committeesfoundon:

http://odin.dep.no/html/nofovalt/offpub/statskalenderen/1997/0604.htm

't Under the Jagland-government (1996-1997) the RFU was not functioning. Whether the
committee will be permanently dismantled probably depends on choices made by the
new Bondevik government, which took office in mid-October this year (1997).


http://odin.dep.no/html/nofovalt/offpub/statskalenderen/1997/0604.htm
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Table 2.2: Ministries in the Norwegian government system
Ministry of Children and Family Affairs Ministry of Agriculture
Ministry of Finance and Customs Ministry of the Environment
Ministry of Fisheries Ministry of Trade and Industry
Ministry of Defence Ministry of Petroleum and Energy
Ministry of Justice and the Police Ministry of National Planning and Coordination
Ministry of Education, Research and Church Affairs Ministry of Transport and Communications
Ministry of Local Government and Labour Ministry of Health and Social Affairs
Ministry of Cultural Affairs Ministry of Foreign Affairs

In a general sense, all the ministries have a direct or indirect impact on the
Norwegian system of innovation. However, measured in terms of funding of in-
dustrially related R&D and innovation, the Ministry of Education, Research and
Church Affairs (KUF), the Ministry for Trade and Industry (NHD) and the
Ministry of Regional Affairs and Labour Relations (KAD) are the largest ones:.

Norwegian R&D policy formulation is based on a 'sector-principle’. Each minis-
try has the responsibility to promote and fund research activities within their
own areas, in line with specific sector policy objectives. One ministry though,
The Ministry of Education, Research and Church Affairs (KUF), is responsible
for the overall R&D policies and for coordinating the R&D policies of all the sec-
tors. Several ministries have established and continue to finance one or more
research institutes, or have collaborative relationships to such contract research
organisations. Over the last years, the trend has been to transform research in-
stitutes into (at least formally) independent, non-profit organisations, which
ministries support on the basis of program- and project-agreements in which the
research institutions commit to perform short-term or longer term research. A
large share of the ministries' long-term support to research institutes is left to
the Norwegian Research Council to prioritise and distribute.

In contrast to the situation concerning R&D policies, there is no general coordi-
nation of more general technology and innovation policies. Explicit innovation
policies beyond innovation-related R&D policies is primarily the responsibility of
the Ministry for Trade and Industry and the Ministry of Regional Affairs and
Labour Relations. Together these ministries are the sources of the main parts of
innovation policy funds and initiatives accessible for business firms.

The Ministry of Education, Research and Church Affairs (Kirke-,
Utdannings-ogForskningsdepartementet- KUF)

The Ministry of Education, Research and Church Affairs and its affiliated insti-
tutions make up a major component in the R&D related innovation policy sys-
tem. The main axes of this component is the Norwegian Research Council,
funding both basic and applied research, and the higher education institutions
(HED). Corresponding to this, the R&D budget of KUF is a two-tiered system,
consisting of the general university funds to higher education institutions, and
the science budget, that mostly concerns funds for the Norwegian Research

2 An attempt to estimate the ministerial expenditures motivated by innovation and
technology policies has been done in J. Hauknes, STEP Report 14/94 and STEP Working
Paper 1/95.
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Council. Broadly speaking, the science budget concerns long-term basic research
and institutional support. In addition to R&D funding the KUF has responsibil-
ity for the overall organisation of the research system, a prime dimension of
which is the general funding principles and policies towards the large sector of
autonomous contract research institutions. From the innovation policy perspec-
tive this concerns mostly the industrial and technological research institutes.

The Ministry of Trade and Industry (Neerings- og Handelsdepartementet
-NHD)

Although the Ministry of Education, Research and Church Affairs has the ad-
ministrative responsibility for the Research Council, the Ministry of Trade and
Industry (NHD) is the largest contributor of R&D funds to the institution. R&D
funds allocated by the Ministry of Trade and Industry has as its prime objective
to support R&D based innovation in Norwegian industry, either directly through
project funding or indirectly through development of an appropriate technologi-
cal infrastructure. In terms of overall public funding of innovation activities in
the Norwegian economy, the NHD is the main provider of funds directed at indi-
vidual business firms. In the State Budget for 1995 the total of these funds have
been estimated to be approx. 4,2 bill. NOK, of which 1,8 bill. NOK, or 42%,
originate with NHD-. The total technology policy related funding of NHD in
1995 was about 3,3 bill. NOK, of which less than half was direct R&D funds. The
main vehicles for distributing funds are two institutions: The Norwegian Re-
search Council, and the Norwegian Industrial and Regional Development Fund.

The Ministry of Trade and Industry has an even wider impact on the Norwegian
system of innovation. Its areas of responsibility covers:

¢ Legal issues related to industry, trade, foreign ownership and immaterial
property rights.

¢ Industry and trade policy issues related to the structure of industries, to
public financing and venture capital for industry, small- and medium sized
businesses, export credits and guarantees, and to the handling of govern-
ment ownership in joint-stock firms.

¢ Loans, warrants and funds for financing industrial development at firm and
industry level.

¢ Co-ordination of industrial policies with policymaking in EU, EEA, WTO and
OECD, and bilateral technology and industrial co-operation with other coun-
tries.

¢ R&D policy, including funding of NFR, space research, ship research, public
procurement and public R&D contracts.

¢ The public advisory services.

¢ Administrative responsibility for standards setting agencies, ship control,
shipping registers, the Norwegian patent office and for mining related ex-
ploratory and regulatory bodies.

< These numbers, referring to the ministerial structure as of 1995, are for the Ministry of
Industry and Energy, see J. Hauknes, op. cit. With a reorganisation of the ministerial
structure in 1996, this ministry was split into the NHD and OED mentioned in the text.

7 See section 2.2.



8 STEP Working Paper A-01/1998

The Ministry of Petroleum and Energy (Olje- og Energidepartementet -
OED)

Direct innovation and R&D funding may in some cases be seriously misleading
as a measure of the significance of the ministries for the innovation system. The
most important Norwegian example of this is the Ministry of Petroleum and En-
ergy. This ministry, which among other things represents the Norwegian State
in the offshore oil and gas business, has had great influence on offshore related
technical research in Norway, and on innovation capabilities of the related in-
dustries, through criteria used for giving concessions for oil exploration to for-
eign and national firms:. The efforts have led to very significant investments
being made by private firms in offshore related R&D in Norway.

The Ministry of Regional Affairs and Labour Relations (Kommunal- og
arbeidsdepartementet - KAD)

The Ministry of Regional Affairs and Labour Relations has played a role in for-
mulating regionally oriented industrial and innovation policies, and is playing
an active role promoting regional innovation capacities. Its main role as a pro-
vider for funds for innovation related activities is as a sponsor of SND, the Nor-
wegian Industrial and Regional Development Fund. (NHD is the second main
sponsor of this institution.) The ministry also supports the establishment of sci-
ence parks. These budget allocations are all positioned within the framework of
Norwegian policies for regional development.

2.2. Institutions which formulate technology and innovation
policies, and implement policy by financing, co-ordinating,
supervising and assessing innovation efforts

Several institutions span more than one level in our organisational pyramid.
Among the most important innovation and technology policy formulating insti-
tutions are the ministries. These were described in the previous section. The fo-
cus here is other institutions where implementation of policy is the dominating
activity.

2.2.1. The Research Council of Norway (Norges Forskningsrdd - NFR)

The Norwegian Research Council was established in 1993, as a merger of the
former five research councils. The institution bears overall responsibility for na-
tional research strategy, and manages nearly one third of public-sector research
funding. One of the principal tasks of the Research Council is to promote co-
operation and co-ordination among Norwegian research institutions. Other im-
portant objectives include raising the general level of knowledge in society, and
encouraging innovation in industry and the public sector. The Research Council
identifies important fields of research, allocates funds and evaluates R&D. It is
also called upon to offer strategic advice to the Government on science and tech-
nology issues.

= This concerns primarily the arrangement of the so called 'technology agreements',
where o1l companies would get 'goodwill' points contributing to the basis for concessions
on oil field exploration, by contracting oil and gas related R&D to national research in-
stitutions or carrying out such research in Norway. See Nas & Wiig 1993.
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NFR, in addition to the administrative functions and a strategy department, has
relatively autonomous sub-councils (Omrddestyrer) taking responsibility for re-
source allocations in six sub-areas: Natural Sciences & Technology, Medicine &
Health, Industry & Energy, Culture & Society, Bio-production and -processing
and Environment & Development.

Its overall annual budget amounts to about 2 bill. NOK. The Council draws its
funds from several ministries, of which the main providers of funds are KUF
and NHD. Business development is specified as a goal for about half of the Coun-
cils annual spending.

2.2.2. TheNorwegian Industrial and Regional Development Fund
(Statens nazerings- og distriktsutviklingsfond - SND)

The Norwegian Industrial and Regional Development Fund, also established in
1993 as a reorganisation of previously existing institutions, is now the central
institution for public funding of industrial and regional development in Norway.
Its main supporters, the Ministry of Trade and Industry and the Ministry of Re-
gional Affairs and Labour Relations, provide the general financing of SND's
main instruments. These include grants for innovation related activities, loans
for such activities and for other 'change-generating' activitieslike development
and acquisitions of new capital goods, warranties that enable firms to get loans
from private financial institutions, and a general venture fund.

The overall budget of SND is in the order of 2,5 bill. NOK. Of this some 2/3 are
funded through the Ministry of Regional Affairs and Labour Relations as a main
instrument of national regional development policies. These are targeted at
small and medium sized enterprises (SME) and at business development in gen-
eral, in particular outside the large metropolitan areas. The funds from the
Ministry of Trade and Industry are not subjected to similar restrictions, but the
political pressure legitimise spending as support for SMEs is also here notable.
SND is funding the establishment of new companies, and supporting newly cre-
ated firms in the early high risk period. Support is given on the condition of sig-
nificant private participation. The institution also finances innovation related
re-engineering or diversification in larger, more established firms.

2.2.3. Other public funds, banks etc.

Some public financial institutions are still retained outside the SND structure,
among them is the State bank for agriculture (Statens Landbruksbank), the
State bank for housing (Den norske stats husbank) and the State bank for the
municipalities (Norges kommunalbank). Although these funds may be elements
in the Norwegian system of innovation, they appear not to pursue systematic
innovation policies as such.

Another public fund which is a major investor in Norwegian industry is
Folketrygdfondet - the Norwegian public security fund. This fund is operating as
a large and significant financial investor, and over the last years the fund has
been playing an active role as a strategic investor in Norwegian businesses.

Of other funds, the recently proposed seed-capital fund and technology fund
were both proposed on the basis of a strong industrial or technology policy moti-
vation, and may come to play important roles in the Norwegian innovation pol-
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icy system in the future. The establishment of these funds, as suggested by the
late Jagland government, have not been approved by the new Bondevik govern-
ment.

2.3.Research and innovation facilitating and modulating
institutions

Under this heading we have collected institutions that are not primarily taking
initiatives to do R&D nor financing such activities, but which still facilitate or in
other ways modulate or give direction to research efforts and innovation proc-
esses. Among these are public regulatory, standards setting or appropriability
agencies, and municipalities and county councils.

2.3.1. Public regulatory, standards setting or appropriability agencies

Public regulatory and standards-setting agencies

As part of the general framework within which firms and innovators operate
there exist a system of supervisory public agencies taking care of public interest.
Their main areas of work relate to problems of health, security for the workers
and the users of products, and environmental problems. Mainly on the basis of
law they develop detailed regulations for different kinds of products, or they
issue concessions for use, production or outlet of hazardous products or
materials. In effect, this establishes a system of minimum standards for
products and processes, thus influencing firm behaviour and technology
development and use. Examples of such agencies include the pollution control
agency (Statens forurensningstilsyn - SFT), the product- and electricity
supervisory agency (Produkt- og elektrisitetstilsynet), the bureau for supervision
of building technology (Statens Bygningstekniske Etat) and the Drug
administration (Statens Legemiddelkontroll).

There is a formal system of standards that sets the framework within which
innovation can occur, or which innovators have to change in order for the
innovation to be successful. This system is partly national, but to an increasing
extent international. Standards are normally the result of long processes of
negotiation where it is important for national representatives and private firms
or research institutes to be present in order to pursue their interest. Standars
are taken care of and coordinated by the Norwegian Standards Association,
which also represents Norway in international standardisation work. It operates
on the basis of advice from five independent technical standardisation
organisation. They cover the fields of general standards (NAS), construction
(NBR), electrotechnics ((NEK), technology (NTS) and post and
telecommunications (PT).

A special bureau has been set up to take care of standards relating to
measurement and controlling measurement equipment in practical use
(Justervesenet). This institution also certifies laboratories that are able and
qualified to certify products and institutions according to different standards.

10
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The Norwegian Patent Office

The Patent Office offers protection for inventions, trademarks and designs and
offer information services, guidance and training in the area of industrial
property rights. The annual budget is about 105 mill NOK (1997). The
Norwegian Patent Office is not part of the Europe-wide collaboration in EPO.

2.3.2. Municipalities and county councils

Municipalities and county councils have traditionally played an important role
for business development by way of infrastructure building and maintenance,
and by providing public services in general. Over the last years, counties and
some municipalities have taken up the challenge to stimulate business develop-
ment and innovation within their geographical area. Among the current policy
issues under debate is how and to what extent the Norwegian Industrial and
Regional Development Fund ought to be organisationally coupled up with the
municipalities in the effort to stimulate innovation and business development.

2.3.3. Public library services, databases etc.

Information is a crucial ingredient in innovation and in research, and libraries
play an important role in making information available. The national library
services, and the library services at the universities, are independently funded.

With the advent of electronic databases, CD-ROMs and online systems, a flora of
data-bases and access systems have been built up beside the libraries. One ex-
ample of such a database is the public road-database and the electronic map da-
tabases that are being built up by public agencies and is being made available
for commercial use.

2.4.R&D performing institutions

In the middle of our institutional pyramid are the R&D performing institutions.
The Norwegian R&D performing system is a tripartite system; with corporate
R&D accounting for about 46% of national R&D performance, HEI institutions
accounting for about 26% and a conglomerate sector of public and private con-
tract R&D institutions with 23%:. Of most direct importance from an industrial
innovation policy perspective is the autonomous technological and industrial
contract R&D institutes, accounting for nearly 14% of national R&D. In these
nstitutions R&D is co-funded over the public science budget and by the corpo-
rate sector. Public funding is overwhelmingly supplied by the Norwegian Re-
search Council, mainly within its primary industrially oriented instrument, so-
called user-led research and technology development (RTD) programmes. Indus-
try-owned research institutions (Bransjeforskningsinstitutter) may play an im-
portant role particularly in less research-intensive industries. However, they
represent a small share of the overall R&D endeavour, accounting for less than
8% of contract R&D in the sector of technological and industrial institutes.

Linkages from industry to research is dominated by the R&D institutes. There
are not much direct contacts between industry and higher education institutions

= Other institutions performing R&D account for the remaining 5%. All these numbers
are based on the R&D statistics for 1995.
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like universities. An exception is research based industrial activities, such as the
pharmaceutical industry and oil exploration. Science parks around higher edu-
cation institutions do exist, but have so far remained a marginal phenomenon in
the Norwegian system.

2.4.1. Universities, university colleges and state colleges

There are 4 universities in Norway:

University of Bergen

University of Oslo

University of Tromse

Norwegian University of Science and Technology (Trondheim)

* & o o

The university colleges are the following:

Norwegian School of Economics and Business Administration (Bergen)
Norwegian University of Sport and Physical Education (Oslo)
Norwegian State Academy of Music (Oslo)

Norwegian College of Veterinary Medicine (Oslo)

Agricultural University of Norway (Aas)

Oslo School of Architecture

* & & 6 o o

The universities have by their institutional size and weight considerable impact
on the actual science and technology policy as it is implemented. To coordinate
activities the universities have established a common council, The Norwegian
Council of Universities, which aims to

¢ develop strategies for the Norwegian system of higher education and
research

¢ 1improve the national coordination in the educational and research sector,

¢ serve as a common instrument for the member institutions in their
international cooperation.

In addition there are 26 state colleges, offering education and carrying out

research and development mainly within the fields of engineering,

administration, health care, social sciences and education.

2.4.2. Research institutes

The research institute sector is significant in Norway, and a significant part of it
used to be placed under the authority of various research councils. Today most
institutes operate as independent institutions, but many have a limited number
of longstanding contract partners. There are also a few institutes specialised on
research in areas with relevance for specific industries. Some such institutions
have been established and supported by specific constellations of industrial
firms. A 1995 catalogue over the institute sector listed 128 institutions, of which
60 are considered to be research institutes. The rest are institutions with some
research in addition to other activities. Business oriented contract research in-
stitutes make up the larger share of the activity. Many institutions are active in
the field of social sciences, working to a large extent for the public sector. Of the
16 billion NOK spent for R&D in 1995, the institute sector amounted to 4,5 bil-

12
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lion; more than the share of the University sector (4,1 billion), but smaller than
the business sector (7,3 billion).»

The SINTEF-group is the biggest R&D performing organisation in the institute
sector, with an employment of about 2000 and an annual budget of about 1,4
billion NOK. It consists of 9 institutes (1996) plus 3 research firms, and most of
its activities are taking place in close contact with the central engineering edu-
cation institution in Norway, NTNU in Trondheim.

2.4.3. Corporate R&D

In financial terms, corporate R&D makes up approximately one half of the total
R&D effort in Norway. In terms of the undertaking innovation projects and re-
alising innovations, it is the goods and services producing sectors which play the
commanding role. This very significant part of the innovation system is not cov-
ered in this research note. However, in any comprehensive analysis this part of
the national innovation system must be given serious attention. Although we
cannot do this here, we have in Appendix 1 offered an alternative, company cen-
tred perspective, which we believe would be a good starting point for the kind of
analysis we have in mind.»

2.5. Institutions promoting technology diffusion

Towards the bottom of our institutional pyramid are innovation promoting insti-
tutions that focus on diffusion of new technology. There are a number of institu-
tions, both public and private, which work on diffusion problems. We divide them
into three groups: Science and business parks, public technology transfer

and innovation advisory agencies, and private consultancy firms.

2.5.1. Science- and business parks

There are 7 science parks in Norway and a number of business parks. In science
parks private businesses and university research share the same physical
premises. SIVA and municipalities have been among the key contributors to
building up of science parks, and municipalities also support less R&D intensive
business parks where small and medium sized enterprises and entrepreneurs
are given facilities and support to be able to survive and grow. Business parks
are more oriented towards physical facilities for localisation and operation of
business firms, but do in practice contribute to creating industrial milieus where
technology diffusion and cooperation is likely.

o Instituttsektoren. Katalog over forskningsenhetene. Rapport 9/95. Oslo: NIFU

11 For a discussion of innovation in Norwegian industry see Svein Olav Nas, Tore Sand-
ven, and Keith Smith: Innovasjon og ny teknologi i norsk industri: En oversikt. STEP-
report 4/94. The STEP-group is presently working on analyses which more fully accounts
for the role of the goods and services producing sectors and corporate R&D in the Nor-
wegilan innovation system.
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2.5.2. Public technology transfer and innovation advisory agencies

SIVA (Selskapet for industrivekst)

SIVA is controlled by the Ministry for Local Government and Labour,” and is
oriented towards developing new and profitable industrial activities regionally,
by being a catalyst and an investor. SIVA has invested in a number of business
parks in Norway.

The National Institute of Technology (Teknologisk institutt - T1)

The National Institute of Technology (TI) is a private foundation with approxi-
mately 270 employees. TI receives public support in order to be able to offer
small and medium sized enterprises relevant expertise to improve company
know-how, productivity and profitability. TT offers consultancy and development
services, training, expertise and technology transfer programmes and laboratory
tests and certification services. TI works in areas such as manufacturing tech-
nology, environment and safety technology, business development and interna-
tionalisation.

In the case of internationalisation TI is coupled up to another institution,
namely the network of Norwegian Industry Attaches administered by the Min-
istry of Trade and Industry. The Attaches offer assistance to make connections
and transfer technology. They are stationed in London, Paris, Stuttgart, San
Francisco and Tokyo.

The Advisory Institute in Northern Norway (Veiledningsinstituttet i
Nord-Norge -VINN)

VINN is a consultancy institute, organised as a private foundation and receiving
public support for parts of its activity. The foundation offer services within
several technical and economical/administrative areas. The purpose is to
improve the competitive strength of companies through increased productivity,
improved profitability, stronger market orientation and profitable
environmental and quality management measures. VINN's operations and
competences are particularly aimed towards industrial companies, work shops
and some service industries. They serve as advisors and offer elementary and
post educational training, laboratory and testing services. In addition, they offer
an extensive information service to the businesses.

The main part of the revenue comes from assignments and projects carried out
for the businesses. In addition, the Norwegian Ministry of Trade and Industry
buy advisory services in the fields of technology transfer and dissemination from
VINN. These sponsored activities are aimed at the smaller enterprises in the
North of Norway.

15 SIVA is a so-called statsforetak - an institutional construction somewhat similar to
statsaksjeselskap; that is, a joint-stock company owned by the state but with independ-
ent budget responsibility. SIVA is owned fully by the state, but without the use of stocks.
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Regional business advice services (Bedriftsradgivningstjenesten - BRT)

Administered by the Ministry for Trade and Industry a grant totalling about 57
mill NOK a year is transferred to county councils for business advice within the
fields of administration and economics.

Norwegian Government Consultative Office for Inventors (Statens
veiledningskontor for oppfinnere -SVO)

SVO is a public body to support inventors. The organisation offers advice and
scholarships to inventors, and may support patent applications and building of
prototypes. Total budget is about 12 million NOK (1997).

15






Appendix 1: A company-centred perspective

The above description has been strongly oriented towards the public innovation-
and policy system. Producers of goods and services and corporate R&D have not
been accounted for. Thus, it is important to note that the perspective we have
developed is a particular one, and even though the national innovation system
potentially is relevant for the whole of the goods and services producing sectors,
it appears that only minor shares of companies are actively and consciously in-
volved in innovation. For the majority of firms, thus, the innovation system we
depicted in figure 2.1, and which we have described throughout the above expo-
sition, may appear to be of limited relevance with respect to their own efforts to
develop their business.

We believe that the situation of firms with respect to the national innovation
system may be better understood when we consider the illustration of the inno-
vation-system-as-seen-from-the-innovating-firm shown in figure Al.1 below.
Here the public system of innovation appears to play a considerably less promi-
nent role. In the innovating firm, the activities of the firm itself and the proc-
esses and interactions taking place within the business organisation take up a
lot of employees' time and attention. Much resources may also be devoted to deal
with competitors (monitoring, strategy making, negotiations, etc.). In the ma-
jority of cases, innovation processes involve collaborating firms or other organi-
sations undertaking complementary activities which have to be closely followed.
Furthermore, in some way or other, customers are important to firms. For firms
in competitive and dynamic markets, customer monitoring and interaction with
customers may be crucial. Similarly, suppliers of materials and human re-
sources are critical for many firms, and significant resources may be spent lo-
cating and building suitable relationships to both competent suppliers of mate-
rials and to institutions where people with relevant knowledge and skills are
trained.

Seen from inside a company, the running of the day to day business in itself is
usually a very complex task. Looking ahead, developing informed, long term
strategies and doing reflexive critical thinking about the company and the busi-
ness, demands more resources (human and other) than many - especially small -
companies actually have available. There are routines in place for solving the
day to day business problems, but ad-hoc decision making and informed guess-
ing often take care of what doesn't fit into the established procedures. In such a
context, research and development, and the public system to support innovation,
may appear to be merely a theoretical option or a distant opportunity. It is a
challenge for innovation policy to design the public system to support innovation
in such a way that an increased number of firms can take advantage of it.

In a more comprehensive study of the institutions of the Norwegian system of
innovation, differences in the approach to different kinds of knowledge sources is
one of the aspects that ought to be analysed in more detail. Which firms are in-
novating, what characterises their employees and their contact networks? Which
institutions deliver the human resources that populate innovative firms, and
what are the characteristics of norms and culture governing their behaviour?
How are they socialised, and in what way do they approach issues related to

17
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technological innovation after entering business? The same questions have to be
asked regarding different NIS institutions and their employees.

Although the NIS research effort directly or indirectly addresses several of these
questions (and many more), we are not yet in a position to answer them fully.
Rather, they serve to remind us that the institutional mapping which is called
for when we wish to understand the complexities and specificities of national
innovation systems is more than an organisational map of the public innovation
system, and we need to keep focus on the more comprehensive goals as we carry
our efforts forward.
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Figure A1.1: A company-centred graphical map of the Norwegian system of
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Appendix 2: Tables

Table A2.1: National R&D expenditures in the private and public sectors

Private sector Public sector
Universities Other public sector
Year Mill. NOK | % oftotal | Mil. NOK | % oftotal | Mil. NOK | % oftotal | Total GERD/ GDP
1993 7632,0 53,5 3893,7 27,3 2736,9 19,2 | 14262,6 1,72
1995 9021,2 56,7 4139,1 26,0 2747,3 17,3 | 15907,6 (161)1,72

Source: NIFU/Statistics Norway, R&D statistics 1993 and 1995.

Note: There is a break in the series between 1993 and 1995 due to an expanded

sample of companies in the private sector for 1995. GERD/GDP for 1995 is 1,72.

In order to compare with 1993 it is necessary to correct for the increased sample.
With this correction, the comparable number for 1995 is 1,61.
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Table A2.2: Research performing institutions: financial resources and main areas of activity
Expendi-ture | Public support Number of Number of
Institution NOK million NOK million institutes/-units | employees Main areas of research
Universities , university colleges,
state colleges 4139,1 3702,2 4+6+26 18192
Research institutes 4490,7 2771,3 60 10092
-SINTEF group? 1360 12 1995 | Mathematics; Construction; Electornics; Telecommunications;
Energy; Chemistry; Material technology; Petroleum technology; Marine
technology; Medical technology; Technology management
-Institute for Energy Technology ¢ 400 1 600 [ Energy systems; Nuclear energy; Petroleum Technology; Physics
-Norwegian Defence Research Establ.¢ 320 1 530 | Electronics; Weapon systems; Toxicology
-RFe 157 1 248 | Petroleum extraction technology; Geology; Information technology;
Environmental technology
Other institutions with research 71
Museums and nonuniversity hospitals
Corporate R&D excl. Contract research® 7340,6 465,2 1934 12631

! Figures for specified institutions include total costs. The R&D component is generally close to 100, but may be slightly different. SINTEF group

includes three joint stock research companies owned by SINTEF. 2 Number of units refer to number of research performers. The unit is “branch-
unit”, meaning main activitiy area within the same company, independent of localisation. Number of employees refer to R&D-personnel only.
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Table A2.3:

Functional Institutional Matrix
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