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Abstract: This report reviews the Finnish science, technology and innovation
(STI) policies. The structure and actors of national innovation system (NIS) are
described shortly as well as the functioning of education system. The
performance of the Finnish STI policies is evaluated by referring to alternative
comparative measurements. The roles of multinational companies and EU
research programmes in the NIS are discussed briefly. The main conclusion of
this report is that the Finnish STI policy has been successful in creating a well-
functioning NIS and providing higher education. The main challenges are related
to the absorptive capacities of Finland. So far, flows of inward FDI have not been
satisfactory.
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Tiivistelmä: Tässä julkaisussa tarkastellaan tiede-, teknologia- ja innovaatiopo-
litiikkaa Suomessa. Kansallisen innovaatiojärjestelmän rakenne ja toimijat esi-
tellään. Suomalaisen teknologiapolitiikan menestystä arvioidaan tukeutumalla
erilaisten kansainvälisten vertailujen tuloksiin. Lisäksi raportissa keskustellaan
lyhyesti monikansallisten yritysten ja EU:n tutkimusohjelmien merkityksestä.
Keskeinen johtopäätös on, että Suomen harjoittama tiede-, teknologia- ja inno-
vaatiopolitiikka on ollut menestyksellistä; erityisesti kansallinen innovaatiojär-
jestelmä ja koulutusjärjestelmä ovat tuottaneet hyviä tuloksia. Suurimmat
haasteet liittyvät suomalaisen yhteiskunnan ja talouden avoimuuden lisäämiseen.
Toistaiseksi Suomi ei ole onnistunut houkuttelemaan riittävästi suoria sijoituksia.
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1. Introduction

During the last two decades, the Finnish economy has gone through a process of
rapid structural change and technological catch-up. This transformation has
diversified Finland into a modern economy with globally competitive high-
technology production alongside the traditional paper, pulp and metal industries.
At the same time, economic growth has become increasingly knowledge-based.
These developments are widely perceived to be results of national science,
technology and innovation (ST&I) policy programs, which have helped to build a
well-functioning National Innovation System (NIS).

The objective of this background report is to provide an overview of the main
findings of previous research on the Finnish National Innovation System. We
also analyse the Finnish STI policies from a comparative perspective. The main
focus of this report is on the identification of strengths and opportunities facing
the Finnish innovation system, and the policy implications of these findings.

The rest of the paper is organised as follows. In the next section, the central
features and actors of the Finnish NIS are presented. Also issues related to the
appropriate funding levels are discussed. In the third section, developments in the
educational system and industry-oriented R&D support are debated. The fourth
section evaluates various performance indicators of the Finnish economy and the
Finnish NIS. The fifth section summarises the role played by outward and inward
FDI, as well as that of Finnish multinational companies in the NIS. The sixth
section reviews Finnish experiences from the EU Framework Programmes.
Finally, the last section concludes with suggestions for future directions.
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2. The National Innovation System (NIS)

The present Finnish science and technology (S&T) policy, or to be more exact,
the National Innovation System (NIS), is strongly based on the notion that it
should aim at creating favourable and competitive conditions and environments
for innovative firms. Any direct policy interventions should be limited to cases of
clear market failure.

While the NIS concept is itself subject to criticism and continuous re-evaluation,
in Finland it is has been a useful tool in developing STI policy. The NIS concept
was adopted relatively early, in 1990, compared to many other OECD countries.
The chosen approach essentially integrates the producers and users of knowledge
and their interactions into one entity.

The major components of the Finnish innovation system consist of the national
education system, research infrastructure, and a set of policy measures supporting
product development and the growth of knowledge-intensive firms. New
knowledge is produced by universities and polytechnics, research institutes and
by knowledge-intensive firms. The foremost users of knowledge are not only
producers of new technology, but also other firms, private citizens and public
sector bodies responsible for societal development. In addition, the Finnish
innovation system is permeated by wide-ranging international cooperation.

Rather than a hierarchical structure of organisations, the institutional structure of
the NIS has been formulated with the aim of creating systems of intermediaries
or funding institutions, incorporating mechanisms to generate network
externalities.

2.1 The Finnish Institutions and the Main STI Policy Instruments

The primary task of science and technology policy is to ensure a balanced
development of the innovation system and to promote cooperation between
different actors within the system. Another element – which has become
increasingly important – is cooperation with other actors, such as industry, trade
unions, environmental policy and social and health care services. Networking is a
key element in the development of activities and organisations. The prerequisites
for knowledge-based development are created within different policy sectors.

The broad outlines of the national science, technology and innovation policies in
Finland are formulated by the Science and Technology Policy Council, a
government body chaired by the Prime Minister. The most important science and
technology policy organisations, which implement these policies, are the
Ministry of Education and the Ministry of Trade and Industry. The Ministry of
Education is responsible for matters relating to education and training, science
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policy, higher education and the Academy of Finland, which is the main funding
body for basic research. The Ministry of Trade and Industry is responsible for
industrial and technology policies, and its main bodies in policy implementation
are the National Technology Agency TEKES and the Technical Research Centre
of Finland (VTT). Nearly 80 % of government research funding is channelled
through the Ministry of Trade and Industry and the Ministry of Education. They
supervise the implementation of national STI policies in their various research
and funding centres, and in institutions of higher education. The network of
Finnish universities and polytechnics, technology centres, centres of expertise
and science and technology parks has promoted innovation in various regions in
Finland to such an extent that it is possible even to speak about the emergence of
regional innovation systems.1

The main actors of the Finnish NIS are presented in figure 1. It shows an
interconnected multitude of governmental research institutes and funding bodies.

Figure 1.  The main bodies in the Finnish innovation system

THE GOVERNMENTTHE GOVERNMENT
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Science and Technology
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PARLIAMENTPARLIAMENT

Ministry of EducationMinistryof Education Ministry of Trade and 
Industry
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Universities (20)Universities (20)

Polytechnics (29)Polytechnics (29)

Public Education and Research Organizations/Private research

Linkages and Technology Transfer

Venture Capital Support

Technical ResearchCentre of
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Other public research
institutes (19)
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joint research institutes

Science and 
Technology
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Foundation for 
inventions

University/research
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Industry Investment Ltd Private Venture Capitalists

                                                
1 Science and Technology Policy Council of Finland (the former Science Council) is chaired by the Prime
Minister, and it gained a central role as an instrument of Finnish technology policy and R&D funding in
the mid 1980s.
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2.2 Consensus Building and Long-Term Commitments

2.2.1 National Consensus on the Main Targets of STI Policy

There is a national consensus on the main targets of STI policy. It has been
formed gradually but also systematically through cooperation and networking
between different actors of the NIS. The main political parties also share a
common vision of the purpose and objectives of Finnish STI policy and the NIS.
This means that political changes do not easily interrupt the implementation of
long-term policies.

A fundamental feature of the NIS is the widely shared belief that international
knowledge spillovers and technology diffusion are conditional on a strong
domestic knowledge base and innovation system. According to this view the NIS
and public STI policies should focus on building the domestic knowledge base.
During the 1990’s, the international dimension of technology diffusion was
strengthened with the awareness that most knowledge and technology was bound
to be generated elsewhere. A distinguishing feature of the Finnish innovation
system is, however, the extent of domestic innovation efforts compared to the
technology diffusion oriented strategies commonly recommended to small
countries.

Alongside the implementation of the NIS-approach, the cluster concept was
merged with new industrial policy. Inspired by Michael Porter’s “The
Competitive Advantage of Nations” (published in 1990), the Ministry of Trade
and Industry introduced the concept as the cornerstone of its national industrial
strategy. Although the effectiveness of several separate cluster programmes have
been somewhat disappointing, the concept has revealed new promising
possibilities in combining regional and STI policies to gain mutual benefits, as
well as learning opportunities on the role the public sector can play to strengthen
networks and provide infrastructure for more effective STI policy.

2.2.2 The Science and Technology Council

The main top-level actor in the Finnish STI policy is the Science and Technology
Policy Council (STPC). It is a governmental body, which is responsible for the
strategic development and coordination of Finnish science and technology policy
as well as of the national innovation system as a whole. The Council is chaired
by the Prime Minister. It assists and advises the government and ministries in
questions relating to science and technology. The STPC participates in drafting
STI legislation, but only in an advisory capacity on the most crucial legislative
matters related to the organisation and prerequisites of research and the
promotion and implementation of technology. The Council also issues statements
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on the allocation of public science and technology funds to the various ministries
and on the allocation of these funds to the various relevant fields.

Thanks to the high profile of the Science and Technology Policy Council, various
policies, such as industrial, education, environmental, regional, labour market,
economic, fiscal, energy, health and welfare policies are more or less coordinated
with STI policy. This coordination has lead to specific concerted efforts such as
cluster programmes, the Centre of Expertise Programme, the education
programme of the IT workers, and new arrangements for venture capital. In other
words, technology policy is the cornerstone of Finland’s long-term growth
strategy.

Science policy is mainly the responsibility of the Minister of Education and
Science, while the Minister of Trade and Industry is in charge of technology and
innovation policy related issues. In addition, the Council has ten other members
with a stake in science and technology policy. These include representatives from
the Academy of Finland, the Technology Development Centre, and industry as
well as of employers’ and employees’ organisations. This corporatist structure is
typical to the decision-making and consensus building in Finland. It is aimed at
gathering broad-based support for policies already at the design phase, in order to
ensure their smooth implementation2, and it has been applied also to STI policy.

2.2.3 The Council’s Goals

In its recent policy review, ”Knowledge, Innovation and Internationalisation” 12
December, 2002, the Science and Technology Policy Council identified the
challenges facing science and technology policy in the coming years and outlined
their policy implications.

The successful catch-up is perceived to have been based on the development of
high technology, its effective utilisation and determined efforts to raise exports.
These have contributed to international competitiveness, economic development
and improved environmental policy. To maintain these advantages in future,
Finland has to be able to compete globally as an attractive business, workplace
and living environment.

In the Council’s view, internationalisation needs to permeate the entire
innovation system, including various activities and national science and
technology institutions. Alongside technological innovation, social innovations

                                                
2 For the 2002-2005 term other members were appointed from The National Technology Agency of
Finland (Tekes), VTT Technical Research Centre of Finland, Finnish Environment Institute, University of
Jyväskylä, University of Helsinki, University of Turku, Nokia Corporation, Premix Oy, The Central
Organization of Finnish Trade Unions SAK.
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must be accelerated to balance the paces of societal and social development with
economic and technological development.

Among the national development challenges, the Council names the further
development of major knowledge and know-how assets, such as the information
and communications cluster, the forest cluster and the metal cluster. Promising
research fields must also receive sufficient attention. Hence, some specialization
patterns can be discerned. Meanwhile, the renewal of traditional industries
should be accelerated by technological and social innovations.

The Council also appears to concede greater responsibility for strategic
development to ministries. The capacities of the Academy of Finland and the
National Technology Agency for ensuring the development of new growth areas,
research-based innovation and innovation environments is to be strengthened.
Closer cooperation between research organisations and business and industry is
encouraged. University legislation is to be amended to incorporate explicit
requirements for universities to actively develop education, researcher training
and research, and to promote the utilisation of research findings. To improve
basic information society skills, mathematical and scientific knowledge have to
be further strengthened, and researchers' career prospects better linked to ongoing
evaluations and reviews.

Public funding is to be raised faster than the GDP growth forecast. For research,
this translates into an increase of € 300 million by 2007. The three main
objectives are:

(1) To enhance education, research careers and the utilisation of research
findings;

(2) To boost social and technological innovation; and

(3) To ensure flexible expert development of innovation funding. Alongside
funding increases, the research and funding organisations must constantly
develop their own decision-making and increasingly prioritise important and
promising fields.3

2.3 The Main Actors in the National Innovation System

2.3.1 Ministry of Trade and Industry & Technology Policy

Technology policy is the responsibility of the Ministry of Trade and Industry and
in particular, its Technology Department. The Technology Policy Unit is in
charge of preparing general policy guidelines for technology and innovation

                                                
3 Science and Technology Policy Council of Finland (2002).
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policy and related measures, financing research and development, promoting the
utilisation of technology, inventions and innovations. It also coordinates
biotechnology and genetic technology issues and industrial property rights
relating to technology and innovation policy.

The responsibility for measures geared to develop and disseminate new
technological knowledge has been assigned to altogether eight agencies in the
Ministry’s sector. Hence, implementation of technology policy is the
responsibility of technological organisations, the most important organisation
financing technological R&D being the National Technology Agency (Tekes).
Other implementing agencies are the Geological Survey of Finland (GSF),
Technical Research Centre of Finland (VTT), Safety Technology Authority
(TUKES), National Consumer Research Centre, Centre for Metrology and
Accreditation (MIKES), Foundation for Finnish Innovations, Finnish Standards
Association (SFS).

2.3.2 Ministry of Education & Science Policy

Science policy is the responsibility of the Ministry of Education. The
administrative field of the Ministry encompasses all universities (20) and the
Academy of Finland, which is the national research council organisation.
Universities perform about 20 % of Finnish R&D. In 2002 institutions of higher
education received about 27 % and the Academy of Finland about 13.2 % of
government R&D appropriations.

The Academy of Finland is the central financing and planning body in basic
research. The majority of Academy funding is channelled to basic research
conducted in universities. Publicly funded research is mainly conducted in
universities and research institutes. The 29 polytechnics also carry out R&D.

2.3.3 Other Ministries

Over 75 % of government R&D funding are channelled through the Ministry of
Education and Ministry of Trade and Industry. Combined with the R&D outlays
of the Ministries of Health and Social Affairs, and of Agriculture, these four
ministries account for over 90 % of public R&D funding.

The Ministry of Agriculture and Forestry’s research budget is relatively large. In
2002, the Ministry raised its share of total public sector R&D outlays to almost
7 %, most of which channelled to the Finnish Forest Research Institute
(METLA).

Another ministry worth mentioning in this context is the Ministry of the
Environment, which has for long maintained a particular interest in promoting
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environmentally sound technologies by pursuing policies favourable to
innovation and the diffusion of green technologies.

2.3.4 Implementing Agencies

Tekes, the National Technology Agency is one of the main policy instruments
and implementing body in its capacity of principal financing organisation for
applied and industrial R&D in Finland. In 2002, Tekes received about 28.5 % of
government R&D appropriations, i.e., about € 400 million channelled from the
state budget via the Ministry of Trade and Industry.

Tekes channels these funds selectively to chosen applicant firms and provides
expert services to R&D projects and also promotes national and international
networking. Two thirds of its budgeted funds are devoted to industrial R&D, and
the rest to research in universities and research institutes. Tekes funding targets
projects which produce new know-how bear high technological and commercial
risks, and in which the impact of Tekes’s funding is substantial. The projects are
selected based on specific criteria, and they should promote sustainable
competitiveness, the commercialisation of research results, the emergence of new
business activities, increase the internationalisation of companies and research
activities, and networking of partners.

Tekes attempts to facilitate cooperation by providing channels through its
technology programmes for cooperation with Finnish key players in R&D, be
they companies, universities, research institutes or other public organisations.
The programmes concentrate on strategic areas where R&D investment on a
national level is important and considered vital to the future of Finnish industry.
Also large established companies may be involved in technologically challenging
long-term projects, involving significant networking with research institutes or
SMEs.

The Finnish National Fund for Research and Development (Sitra) is a semi-
public source of venture capital, as well as for its high-level training programmes
and seminars to discuss Finland’s strategic policy options. Its independent role is
possible due to its considerable non-earmarked equity capital, which guarantees
it a secure financial standing and economic independence for initiating operations
as a venture capital investor.

2.4 Public and Private R&D Spending

In the early 1980s, technology and innovation policies became integral parts of
the national development strategy4. The need to keep up with technological
                                                
4 The Technology Development Centre (Tekes) was established in 1983. Its main task was to promote,
co-ordinate and support R&D on technology and innovations. Currently, Tekes allocates resources mainly
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developments also in information technologies was recognised, and to this aim
S&T policy was redesigned to raise total R&D funding (GERD and BERD) to a
comparable level with most advanced countries.

The Cabinet Economic Policy Committee decided to increase government
research funding to raise the national research input to 2.9 % of GDP by 1999.
This goal was reached already in 1998, thanks to increased resources from the
sell-off of state-owned firms. This rapid increase in total R&D expenditure
towards the end of the 1990s has not only been due to increases in public
expenditures (GERD). Close to 70 % of R&D is executed by business enterprises
(BERD) (see figure 2 below). The growth in business R&D intensity seems to
have spread to almost all industries in the manufacturing and services sectors5.

Figure 2. R&D expenditure by sector
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Source: KTM (2001).

It is noteworthy that in 2000 and 2001, only Sweden invested more in R&D
(3.6 % of GDP) than Finland amongst the OECD countries. Even if Nokia’s

                                                                                                                                              
to applied research and technical universities. Also, the first technology centres (such as the Oulu
Technology Centre) were established in the early 1980s.
5 Asplund, R. (2000).
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contribution to R&D investments is omitted from the calculation, R&D
investments in Finland rose well above the EU-average, to about 2.4 % in 20006.

Figure 3. Government R&D funding in 2003 by major administrative
branch
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6 Ali-Yrkkö – Hermans, 2002.
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Figure 4. Government R&D funding in 2003 by organisation
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Table 1. Allocation of state R&D funds to the main financing
organisations in 1997-2001

Organisation 1997 % 1998 % 1999 % 2000 % 2001 %

Universities 305,5 25,8 313,5 25,1 323,3 25,3 346,4 26,7 349,8 25,9
University central
hospitals

60,5 5,1 60,5 4,8 60,5 4,7 59,4 4,6 56,7 4,2

Academy of Finland 138,6 11,7 142,9 11,4 155,5 12,2 153,8 11,8 187,1 13,7
Tekes 327,0 27,6 374,9 30,0 410,8 32,2 394,5 30,4 400,1 29,6
Government research
institutes

196,2 16,6 204,3 16,4 208,0 16,3 215,8 16,6 219,8 16,4

Other funding 156,1 13,2 153,5 12,3 117,0 9,2 129,7 10,0 137,7 10,2
Total 1184 100 1250 100 1275 100 1300 100 1351 100
Source: Kolu (2002).
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Table 2. Government R&D funding by organisation in 2003

R&D funding,
EUR million

Share of total R&D
funding, %

Universities 386.7 27.3
University central hospitals 48.7 3.4
Academy of Finland 185.1 13.1
National Technology Agency Tekes 399.3 28.2
Government research institutes 234.0 16.5
Other R&D funding 162.9 11.5

Finnish authorities have abandoned the tax concessions for R&D, which were
still in place in the late 1980s. Partially this is due to the general streamlining of
the Finnish tax system, but it was also based on the view that the benefits from
tax concessions did not outweigh the administrative and other costs they
incurred. According to OECD (2002), tax concessions for R&D are, in fact,
negative in Finland.

The aim of the many technology programmes is to link the entire value chain
running from R&D to marketing of end products. Tekes has adopted the role of a
bridging institution between research institutes and industry, and particularly
between universities and SMEs (Schienstock and Hämäläinen, 2001). Horizontal
and vertical networking is further strengthened by the Academy of Finland,
which is involved mainly at the initial phases of the value chain in collaboration
with Tekes. The Academy funds part of the technology programmes, in particular
those involving universities and basic research. At present, Tekes is particularly
interested in supporting international cooperation with research institutes in the
USA and Japan. A somewhat distinctive feature of Finnish technology policy is
the liberal attitude adopted towards funding international cooperation.
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Figure 5. Annual public expenditure on industry-oriented policy support
by policy objective in 2001 and in 1997-2000
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As Figure 5 shows, industry-oriented public R&D funding is targeted on four
principle objectives:

• R&D support, 45 % of total industry funding,

• Measures addressing the mismatches in capital markets, 28 % ,

• Support for knowledge diffusion , 14 %, and

• R&D cooperation by firms, with 11 % of total industry oriented R&D
funding.

Figure 5 also suggests that there have been no major shifts in policy focus during
the recent years. The research programmes of the Academy of Finland are,
however, excluded from the Trend Chart list of measures. Moreover, funds
allocated through Tekes technology programmes can only very roughly be
categorised under the above sub-headings. Resources allocated to different
programmes may not account for the true amount of resources allocated, for
instance in regard to human capital in Brokerage & Intermediate Services.
Despite these caveats and inaccuracies, the trend chart reveals a tendency
towards input and innovation oriented ST&I policy, that is, in contrast to
diffusion and knowledge absorption and use oriented ST&I policy.
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3. The Education System and R&D

The origins of modern Finnish science and technology policy date back to the
1960s and 1970s, when improving higher education and the research system was
prioritised7. The prominence of education reflected broader goals of Finnish
society in those days, especially the building of a welfare state. While the
importance of both science and technology for industrial development and
economic growth had been acknowledged, it was only in the late 1970s and early
1980s when the S&T policies were embraced as immediate policy instruments
for growth. The new focus was placed on creating genuine competitive
advantages with improved quality and productivity, and on shifting production
towards more high-tech and technology-intensive products.

3.1 The Functioning of the National Education System

Today, the higher education system is well developed and regionally extensive,
offering a study place for about one third of the age class. An important factor
explaining the success of the Finnish innovation system has been the increase in
the supply of science and engineering graduates. Expansion of publicly provided
education started soon after WWII with the main goal of providing education to
all children independently of their socio-economic status or place of birth.

The results of heavy education investments during the 1990s are evident in the
doubling of doctorate degrees received every year. This development is common
to many Nordic countries. The annual growth rate of the number of doctorates
was 10 % in Finland, 9 % in Denmark, and 7 % in Sweden and in Norway.
Though employment rates among PhDs are good, approximately 1.4 % did not
find jobs within two years of their dissertation.

The number of scientific publications also rose by nearly 6 % p.a. between 1991
and 1999. Consequently, in 1999, nearly 7,000 publications written by Finnish
researchers or co-authored by Finns and foreign researchers were published in
foreign publication series. In relation to the population and gross domestic
product, Finland is among the foremost publication producers in the world and
ranks among the top four in the OECD.8

                                                
7 The Academy of Finland was founded back in 1948, but was reformed in 1969 to promote the
development of research and research funding in universities. The Technical Research Centre of Finland
(VTT) founded in 1942 was re-orientated to become a large scale national technical research institute in
1972.
8 Academy of Finland, October 2001.
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3.2 Higher Education, Labour Market and the Supply of Skills

The rapidly growing needs of the ICT sector in Finland in the 1990s strongly
affected education policy. In 1998, the Ministry of Education launched a program
to expand education and research in the fields of electrical and information
technology, electronics, telecommunications and data processing technology.
Total costs of this program in the years 1998–2002 were around € 250 million
and an additional appropriation of € 170 million was granted to universities,
polytechnics, the Academy of Finland and for content production by a
government decision on May 2000. One of the goals of this program is to
increase the number of academic degrees in the fields of information industry by
one third during the years 1999–2006. In order to meet the goals, also adult
education and further training has been channelled to the fields linked to the
information industry. Moreover, a large reform project concerning polytechnics
began in 1991 completed in August 2000, resulting in altogether 29 polytechnics
governed by the Ministry of Education.

The polytechnics are more practically oriented, training professionals for expert
and development posts. Most of them are multidisciplinary, regional institutions,
which give particular weight to contacts with business and industry. Polytechnics
are developed as part of the national and international higher education
community, with special emphasis on their expertise in working life and its
development. The polytechnics also carry out R&D relevant to their teaching and
to the world of work, but resources devoted to R&D are small compared to
university funding. Polytechnics also arrange programmes for mature students.
The development of Polytechnics reflects the aim of better meeting the needs of
work life and of approaching international degree formats. The higher education
system as a whole offers openings for 66 % of the relevant age group
(universities 29 %, polytechnics 37 %).

In spite of increased funding for education, certain technological fields, such as
ICT, have suffered from a shortage of skilled employees. At the same time, there
has been some oversupply of graduates in such basic fields such as humanities
and social sciences. Generally, university level graduates find jobs, but too often
in some other than their own field of expertise.

Despite the risk of oversupply of graduates and the modest results education has
proved to have on growth in OECD countries, education has been placed among
the foremost objectives of the government to strengthen and maintain economic
growth and competitiveness. In the 1990s this objective was translated into the
explicit objective of 70 % of the generation graduating with an academic or PhD
degree by the year 2004. Exact figures on the current situation are unavailable.
So-called graduate schools for post-graduate students were initiated in 1995 to
raise the number of PhD degrees and shorten studying times. With their support,
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the number of PhDs doubled during the 1990s to 1,165 new graduates in 1999.
The rise in education levels has been the fastest in OECD countries.

Recent research suggests that the ambitious plans of the Ministry of Education
have so far at least resulted in only moderate over-education. According to a
survey carried out by AKAVA and interpreted by Hämäläinen (2003), the terms
of reference of university graduates of 1997 correspond fairly well to their formal
expertise. Five years after graduation, only approximately 11 percent of the
survey respondents felt overqualified. In contrast, the statistical analysis,
measuring whether the graduates' education significantly exceeded the average
level in the profession, found about a quarter of the respondents to be
overqualified for their current tasks. This is closer to prior research results from
other countries, which have found even a third of recent graduates to feel
overqualified for their tasks. The difference between the survey answers and the
statistical analysis can be explained by increased job requirements, leaving only
5 percent of the graduates clearly over-qualified for their current jobs. The results
also suggested a prior non-academic degree to actually raise the risk of over-
qualification. The practical implication was also a 9–13 % lower wage relative to
graduates in jobs that correspond to their qualifications. No distinction was made
between male and female graduates.

However, the number of graduates is a poor measure of increased education
levels. The ambitious plans of the Ministry of Education raise a number of
questions. How can the quality of education and particularly teaching keep up
with the rapid rise in students? How should quality be measured in this case?
How can the job market absorb such a rise in graduates? Is it unavoidable that
job requirements and remuneration will be adversely affected? As education may
only have signalling value or be a screening device to employers, what happens
when it no longer serves this purpose? Will factors such as gender and
background increase in importance?

It is feared that the large increases in new graduates will lead to them being
ranked according to the perception held of the institution they attended. Wages
may decline across the board or relative to e.g. relatively scarce factory workers,
simply due to the supply and demand mechanism. Furthermore, the public sector
is a traditional employer of many types of university graduates. Job offers in the
public sector are, however, unlikely to increase, rather the opposite, which leaves
many newly graduated unemployed. Young graduates cannot compete with older
civil servants for jobs either, as the job security for permanent contract holders is
high. The study by Hämäläinen, referred to above, found that over-qualification
is, at present, more of a problem in the private than the public sector. Hence,
even if the private sector would possess a better absorption capacity for the
newly graduated, the risk of over-qualification is likely to accentuate, pending on
wages.
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In fact, the public sector's capacity to employ is constrained by tax revenue and
public expenditure and transfers. While increasing demands are placed by ageing
in the demographic structure (which is likely to increase the demand for doctors,
nurses and elderly help), a crucial factor affecting government fiscal balances is
the rate of employment of the working age population. In Finland, it is 67 %
which is close to the EU and OECD averages but not sufficiently high to tackle
the challenge of demographic change.9 To reach this level, the young need to
enter the job market earlier and older people retire later. Contradictions arise
from education as (1) the young outdate the old with their higher skills, and may
therefore push them for early retirement, and (2) young people may enter the job
market older as more and more need to get an academic degree to be able to
compete on the job market. Furthermore, (3) pressure on government finances
from e.g. tax competition constrains the ability of the public sector to employ
graduates. (4) Meanwhile, education costs unavoidably rise even if quality
declines, placing further demands on government finances.

When education is at the reach of everybody willing, the job market may become
segregated to those that have secured themselves good starting positions, e.g. by
resorting to the help of personal contacts. The education of the newly graduated
may even turn out to be redundant for those who received formal education for
completely different tasks than what they are able to get. A large share of the
graduates can cope with this due to their learning abilities. If however, 10–50 %
of the generation face the same problem of not finding jobs corresponding to
their skills, the transition of their skills to other competencies may prove to be
unachievable and seem hopeless. As a consequence, unemployment among the
educated and prolonged studying times may lead to severe frustration and
societal developments.

At the same time, the wide disparity in wages earned particularly between
countries, can to a large extent be attributed to the complementarity of skills, i.e.
skills can be put to economic use only among people with similar skill levels.
The creative knowledge accumulation process is greatly dependent on the
availability of complementary inputs. E.g., Leiponen (2000) found a positive
relationship between complementary technical and “dynamic” competencies, and
profitability in innovative firms, including in innovation cooperation between
firms. Hence, due to this complementarity of skills, the increased supply of skills
(provided of course that quality has kept pace with quantity) could further
diversify the economic base with advanced industries and raise value added in
GDP. Provided the strategy works in the long run, increased absorption
capacities of the people (due to the technological skills of the young graduates)
may enhance the diffusion of new technology, and encourage firms to invest
more in R&D. There is some evidence that new R&D intensive sectors employ

                                                
9 The Finnish employment rate is clearly lower than that of other Nordic countries, USA and Japan where
the employment rate is close to 75 %.
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particularly young graduates, and that their productivity and the firms themselves
grow faster.

Furthermore, demographic ageing places huge strains on the remaining
workforce to generate the incomes necessary to support pensions and the social
security system. Raising the level of human capital may be hoped to be the
answer, although there is the risk of a serious shortage of skilled blue-collar
workers.

Wages can catch-up as new industries grow and the demand for the highly
educated increase, but an excessively lengthy period of transition is likely.
Labour market experiences from the early 1990s have proved that job market
experiences are extremely path dependent. Career disruptions in the form of
unemployment, particularly long-term unemployment, or in the form of
mismatch in educational expertise and job requirements, tend to persist and affect
life-long job opportunities. In other words, enormous demands are placed on the
economy and the public sector if the masses of new graduates are to be
effectively absorbed and remunerated by the labour market. Increased education
of the young is likely to make it ever harder for older unemployed graduates to
re-enter the labour market, while the long-term unemployed become effectively
excluded from the labour force.

As to the quality of education, important differences can be discerned between
countries. To take an example familiar to economists, Finnish elementary school
graduates possess excellent skills on the global scale. When entering university,
e.g. math skills are superior to the average American high school graduate.
Education requirements are basically the same, and yet job market opportunities
in Finland are much better for those economists who received a PhD from a well-
known American university relative to those who studied in Finland. This
difference cannot entirely be attributed to self-selection nor screening. Yet, the
process of gaining a PhD in Finland typically takes much longer than in the US,
suggesting that the local system is neither efficient nor any easier despite the
lower appreciation of the local degree on the job market. The recently developed
PhD schools have succeeded in shortening studying times, but only to lengths
comparable with the US.

Specific ventures such as the founding of an international university in Finland
could bring about welcome competition to the education scene. An international
college or university could be private and be managed on market terms. While
budgetary funding would make it difficult for the university to compete on
equally terms with local universities, it could make up in quality and prestige by
imposing strict selection procedures on both students and teachers. If such a
venture succeeds, it would prove the need for significant rearrangements in the
public higher education system.
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Being a country that cannot win the contest for attracting the best from all over
the world, Finland can sustain the competitiveness of its economy and improve
living standards by investing in education. But there is no guarantee that this
course of action will bring sufficient returns on investment.

As discussed in the 1st KNOGG report10, while there is a strong theoretical
underpinning for the pivotal role of human capital in the growth process, the
marshalling of unequivocal empirical evidence has proved a much more daunting
challenge. Education has been found statistically significantly and positively
associated with subsequent growth only for the countries with the lowest level of
education. The results of Krueger and Lindahl (2001) showed education to have a
negative effect on growth in the average OECD country, particularly as far as
male upper-secondary education is concerned.11

A major problem with most existing measures of human capital is a failure to
capture important differences in the quality of education, such as teacher-pupil
ratios or per-pupil spending. The orientation of education is also crucial. A
typical measure for human capital, the number of years spent in education, does
not provide any indication of technological knowledge, defined as knowledge on
how to produce and how to organise activities, i.e., business administration
skills.12 At the same time, human capital may become obsolete when the
technological knowledge it embodies becomes inappropriate for use with the
physical capital employed in new production processes.13 Success will eventually
be determined by how well the attained knowledge is put to use.14

3.3 Migration of Highly Skilled Specialists: Opportunity or Threat?

Though at times raised as a threat, brain drain from Finland has so far not
threatened the economy. In contrast, the rapid growth years of the late 1990s’
witnessed a new phenomenon, “brain circulation” of short stays abroad to gain
new competencies. About 85 % of those who move abroad return within 5 years,
and consequently may complement the national knowledge pool with what they
learned and skills they acquired abroad.

Though emigration increased throughout the 1990’s, the number of returnees
increased faster particularly towards the end of the decade. The number of
immigrants has also been on the rise.

                                                
10 Berghäll et al. (2002).
11 Krueger and Lindahl (2001).
12 Lipsey and Bekar (2000).
13 Lipsey and Carlaw (2001).
14 See Berghäll et al. (2002) for a more detailed discussion.
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Shorter stays abroad have, in fact, been an integral part of national ST&I policy
since 1996, when The Science and Technology Policy Council of Finland
recommended the promotion of expert mobility and intensification of its
monitoring. The only specific ST&I policy scheme that can be considered as
directly enhancing human mobility between firms and universities is the post
graduate training programme (POSTE), administrated by Academy of Finland. In
the framework of the programme, a doctoral student receives a grant to enable
full-time work to complete the dissertation. According to the respondents of the
private sector, however, the mobility of researchers is presently “non effective”,
and this measure concerns intra-country mobility.

However, indirectly the major R&D funding organisations of Tekes,
Universities, Academy of Finland and several foundations support the mobility
of scientists and researchers. Support of private foundations is an import
complementary source of science and art’s funding in Finland, amounting to
more than € 70 million15 in 2002.

3.4 Industry-Oriented R&D and Innovation Schemes

Based on data from the EU Trend chart and country reports on Finland (available
on the Cordis web site), this section summarises the main innovation policy
measures that are specifically targeted at the business sector. Of the 17 policy
measures listed in the EU trend chart, 13 can be characterised as “Industry-
Oriented Innovation Policy” measures.

3.4.1 Support for R&D in Firms

A major increase in innovation financing was introduced in 1996, when the
government decided to raise the national research input to 2.9 % of GDP by
1999.

The main business R&D support programmes are the TEKES –technology
programmes (TECPRO), which focus on technological research and
development. The implementation of the programmes is carried out in
collaboration with the firms concerned. Their duration ranges from three to five
years and average volume from € 5 million to hundreds of millions. Typically,
the funding for programmes involving new technologies and industrial processes
is split 50–50 between Tekes and the companies concerned.

The figure 6 below presents the allocation of Tekes R&D funding by field of
technology in 2001.

                                                
15 This figure includes only those that are members of the ”Säätiöiden ja Rahastojen Neuvottelukunta”.
Actual number would be somewhat larger.
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Figure 6. Allocation of Tekes R&D funding by field of technology in 2001
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Source: http://www.tekes.fi.

Many of the Tekes technology programmes contribute to knowledge diffusion by
enhancing cooperation between firms, research institutes and universities.
Cooperation and network formation has formed an aspect of technology
programmes from the beginning – 82 % of the research projects funded by Tekes
are network projects16. In 59 % of the cases, the firm acquired research services
from the universities. A substantial part of Technology Program funding can be
considered as support for knowledge diffusion and support for R&D cooperation
by firms. The European Commission ranks Finland highest in terms of the share
of innovative firms collaborating with other firms, universities and public
research institutes (see table 4).

                                                
16 Tekes (2001).
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Table 4. Percentage of innovating firms cooperating with other firms,
universities or public research institutes

Country 1994-96
Belgium 29
Denmark 53
Germany 23
Greece 18
Spain 19
France 30
Ireland 32
Italy 10
Luxembourg na
Netherlands 29
Austria 23
Portugal 18
Finland 70
Sweden 57
United Kingdom 31
EU-15 25
USA na
Japan na

Source: http://www.cordis.lu/rtd2002/indicators/ind_firms.htm.

3.4.2 Improving framework conditions for high-tech start-ups

SMEs, including high-tech start-ups, are a central target group for most of the
policy measures listed above. The most important initiatives and policy
programmes that directly aim at improving the environment for high-tech start-
ups are “SPINNO” and “MATCH”.

SPINNO, administrated by INNOPOLI science-park, offers three kinds of
training programmes: Evaluation-programme offers a network of experts to help
researchers and students evaluate their business idea’s commercial prospects and
the possibilities of establishing a new company based on that idea. Training-
programme’s activities focus on business development and growth and on
creating useful contacts to guide a new company into success.
Internationalisation-programme offers know-how on global business models and
strategies and assists Finnish companies in finding partners globally.

The Matching Service (MATCH) administrated by Sitra can be thought of as a
brokerage and intermediary service, a more sophisticated tool of the NIS. This
service aims at mobilising private capital, in particular for high-tech start-ups. It
provides a channel for communication between investors and entrepreneurs.
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Through the program, a company may find a so-called business angel interested
in investing in the company and willing to offer management expertise to
develop the business. Although the direct resources allocated to this service are
small, eventual importance of the service can be substantial for those firms
seeking risk capital and management services.

3.4.3 Measures addressing the mismatches in risk-capital markets

There are several programmes that can be thought of as addressing the mismatch
in risk capital markets in Finland. The first is the Small Loan programme
(SLOAN), administrated by Finnvera. This is a financial product suitable for
small operating businesses and for start-up businesses to promote the creation of
new enterprises and jobs. The government is directly involved in SLOAN, by
providing the interest rate subsidy of the micro loans (small loan and special loan
to women entrepreneurs). The margin includes an interest rate subsidy
transferred to the ultimate borrowers. Both loans are so called soft loans. The
state subsidises the interest rate and covers part of the credit losses.

The second, Capital Loans for R&D companies (CLOAN) are administrated by
Tekes. Through this programme, capital funding is provided in the form of equity
with a low interest to starting and growing technology intensive SMEs for their
development and commercialising work. These Capital R&D loans are
specifically intended to strengthen equity in the corporate balance sheets.

3.4.4 Support for knowledge diffusion and inter-firm R&D co-
operation

A number of programmes exists that attempt to enhance the application of
knowledge and new technologies within firms. The most extensive of these
programmes is the CLUSTER programme, which is administrated by several
ministries in co-operation. The cluster programme was established to support the
development of industrial clusters across the country, by means of allocating
funds to their development. Cluster programmes are extensive research and
development entities that involve several sectors of industry. The aim of these
clusters is to transfer and accumulate knowledge in chosen fields by promoting
co-operation among various actors including both the producers and users of
knowledge. They also aim to break boundaries between different sciences and
fields and thus promote new innovations. Cluster programmes are an outcome of
the government’s decision in 1996 to increase public R&D funding. Cluster
programmes can also be characterised as encouraging R&D co-operation by
firms.

Sitra encourages technology transfer from universities and research institutions to
the market. Closely related to improving the absorptive capacity of firms, is the
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Tekes Technology Clinics (TCLINIC) initiative. Technology clinics transfer
technology from research institutes and universities to SMEs. It is an
organisational innovation that responds to the needs and ambitions of both
suppliers and users in an SME-technology supplier relationship framework. The
main purpose of the initiative is to adapt specified technologies and raise
awareness of external R&D sources.

Many of the Tekes’s technology programmes contribute to knowledge diffusion
by enhancing co-operation between firms, research institutes and universities. As
mentioned earlier, co-operation and network forging have constituted essential
policy aspects from the beginning. In addition to the above programmes, Tekes is
keen to cooperate at the programme level and with foreign funding authorities.

A recent study on the mobility rates of human capital in Finland (Virtaharju,
2002) found that mobility mainly takes place only within firms. The mobility of
human capital between public research institutes is negligible, amounting to only
2 % of total mobility. Similarly, mobility between universities is also extremely
small, accounting to just 4 % of total mobility. These figures concern only the
“physical” mobility of human capital, while there are other important forms in
which knowledge can be shared and transferred.

3.4.5 Best practices?

The multitude of various programmes makes it difficult to separate their impacts
and evaluate their successfulness. Explicit project evaluations are carried out and
results are used to further develop them. It is however, difficult to determine
which type of practices are superior as the eventual success of each program and
project depends on many factors.

In Finland problems are found in the discontinuation gap between different
phases in the innovation chain from the initial idea to the actual
commercialisation of an innovative product.

Overall, virtually all aspects of innovation have been covered by the NIS, but
room for improvement remains in providing the incentives for separate
administrations to cooperate.17

In discussions with practitioners and policy planners raised several important
points concerning business management skills. Sitra considered them perhaps
more important than R&D funding. Markku Markkula argued Tekes supports
separate projects which are insufficiently linked together to create viable entities
also at the commercialization end.

                                                
17 Timo Kekkonen (KTM) and Erkki Ormala (Nokia) at the Helsinki Region as Innovation Ecology
within Global Knowledge Economy seminar held in Helsinki on 7th April, 2003.
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In regard to the overall ST&I policy stance, most of the participants agreed that
public R&D funding needs to be raised to reach an optimal balance between
public and private R&D funding. Professor Toivanen reminded, however, that

1. The argument for public R&D funding is based on research results indicating
much higher social returns to R&D than private returns. If most of the
resulting high-tech products and innovations are exported, like they typically
are in a small open economy like Finland, the high social returns actually
accrue to foreign consumers of the Finnish high-tech goods. Therefore,
funding policy emphasising innovations new to the market does not make
much sense for small European economies.

2. The Finnish market is so small that competition is limited and inputs
consequently relatively expensive. The best science and technology policy
may actually be competition policy. This may pertain also to other relatively
small peripheral economies even if they are open.

3. Scale economies are present in R&D. In each sector there is a critical mass,
which sets the minimum for worthwhile efforts. Finnish R&D is less than 1 %
of global R&D, and it would be exceptional luck if major technological
breakthroughs were made and further converted into economic growth.

4. The key issue for small open economies is the absorption capacity of
technologies created elsewhere. A central policy to develop and maintain this
capacity is to invest not only in quantity, but also in the quality of education.

5. The regional policy focus needs to be re-evaluated. The Helsinki metropolitan
region is the only region in Finland where certain R&D niches have
approached the minimum critical mass for major breakthroughs. Yet,
technology policy is carried out with little reference to the actual regions
concerned. In fact, technology policy has been made an instrument of
regional policy. There is no point in investing in small units scattered across
the nation, as none of them would have the potential of generating high
returns. Petri Peltonen added that international networking in the Helsinki
region is already higher than from other parts in Finland altogether.18

Though tax issues may require further pondering, tax incentives have not been
considered the best way to encourage private R&D investment (Ilpo Santala).
Some easing of regulation was considered to be appropriate, particularly in
regard to the work permits of foreign employees. Public regulation and
coordination, including the evaluation of technologies, is constantly needed to
avert crises like for example BSE. Similar views have also been expressed in an
evaluation report of the Finnish innovation support system.19

                                                
18 KNOGG National Workshop held in Innopolis, Espoo 1.4.2003.
19 See Georghion et al (2003).
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4. The Performance of Finnish STI Policy

The Finnish National Innovation System has been geared towards producing
innovations to the global market place, and it has, indeed, proved rather
successful in delivering them. However, more broad-based benefits for the
economy in terms of productivity growth across sectors have not fully
materialised. The emphasis on innovation also risks diverting the focus away
from the equally important commercialisation and marketing aspects of the
innovation chain.

Another further point worth making, is that risk diversification among providers
of public support to R&D may lessen its beneficial impact relative to private
venture capitalists. Venture capitalists are willing to take stakes in high-risk
enterprises because of their better knowledge of the opportunities and of how to
realise the return through direct involvement. Public R&D support granted in bits
and pieces may lack in critical mass.

4.1 Macro level indicators on knowledge-based competitiveness

Technological know-how is the Finnish trump card also in international
comparisons of real competitiveness, in which Finland has frequently scored
among the top performers if not first. In these rankings, Finland’s overall
competitiveness is mainly due to good technology and research co-operation,
technology development and application, utilisation of new information
technology and good administration, as well as the national system of education.
In addition, good infrastructure, sound policies and institutions, as well as
political and economic stability are perceived to contribute to global
competitiveness.

For example, in 2002, the International Institute of Management Development
(IMD) placed Finland second in competitiveness ranking, right after the USA. In
2001, Finnish technological infrastructure was rated third best in the world after
the USA and Sweden. In the scientific infrastructure index Finland came sixth.
According to a report of the United Nations Development Programme (UNDP),
Finland is technologically the most advanced country in the world. Two criteria,
which put Finland ahead of the US, were Internet penetration and the popula-
tion's above-average know-how. Other top technological countries were Sweden,
Japan, Korea, the Netherlands, the United Kingdom, Australia and Singapore.

In 2001, the World Economic Forum rated Finland first in both its growth and its
current competitiveness ranking. In growth competitiveness this represented a
rise from sixth place in 2000. In 2002, the World Economic Forum (WEF)
dropped Finland from first to second place in the global competitiveness ranking,
which included 53 countries. A closer look at their Global Competitiveness Index
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reveals interesting aspects of the ranking method and relative strengths. In the
technology index Finland ranked third and first for public institutions. Hence, the
institutional set up of science and technology policy in Finland, that is, the
national innovation system (NIS) should feature among the strongest in the
world. For public institutions, however, the WEF emphasises contracts, law, and
corruption indexes, while technology is ranked by innovation and ICT
subindexes. In microeconomic competitiveness Finland was number two due to
the quality of the national business environment, even though the rankings for
prevalence of foreign technology licensing and extent of locally based
competitors were only 60th and 35th respectively. The global number 2 ranking
was particularly good considering that the macroeconomic environment index
rank was a mere 14. The macroeconomic index rank dropped mainly due to high
government expenditure, ranked at 69th, although macroeconomic stability got
third place. Finland is perceived to operate at the global frontier of innovation
and technological progress as well as to enjoy high productivity.

Since Finland scored high, often first on several accounts, it’s easy to point out
the big exceptions in the ranking. Several macroeconomic indicators were
extremely low. Among the 80 countries included in the rankings, Finland was
ranked 72nd on regulatory obstacles to business, 69th for value added tax rate and
78th in flexibility of wage determination, in addition to the 69th position for
government expenditure. Many of the macroeconomic indicators indicate
performance outcomes, but the worst rankings were given to policy instruments.
It appears therefore that excessive regulation, rigidity and spending by the public
sector undermines the performance of an otherwise extremely competitive
economy. According to Llewellyn and his co-authors in the report, “structural
rigidities make it harder for economies to absorb shocks - resulting, for example,
in high and more persistent unemployment than would otherwise be the case.”

It should be kept in mind, however, that the data was complemented with an
executive opinion survey for aspects such as the efficiency of government
institutions, the sophistication of local supplier networks and the nature of
competitive practices. Particularly the public institutions index (rank 1) on
contracts, law and corruption is based entirely on survey results. Several of the
technological indicators were also based on opinions, that is, concerning policy
success with regard to subsidies, clusters, R&D, R&D co-operation, public use of
ICT, internet connections and prices, etc. Finland's global ranking drops if only
hard facts are considered. Innovation subindex remains unchanged if only hard
data is considered, but the ICT subindex, the other component of the technology
index, drops from 3rd to 6th rank with the exclusion of survey evidence, which
gave 1st rank to the ICT subindex. Moreover, Finland had no ranking for the
technology transfer subindex, as it was calculated only for the 56 non-core
innovator countries. Had it been included, Finland's ranking should have
declined. One third of the technology index for core-innovators was based on
survey responses.
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Average Finnish standard of living suffers from low labour productivity, low
average working hours, and a low rate of employment per population, though
labour productivity has increased rapidly. In the manufacturing sector, Finland
reached US labour productivity already by mid 1990’s, but overall labour
productivity lags at only about three quarters of that of the US by the end of the
decade. The high-tech export sector appears highly competitive, while the non-
tradable sector lags behind. Countries like India and Thailand or Korea and Japan
suffer from a similar “dual” economy type of problem, with sectors ranging from
the world technology frontier to highly inefficient ones burdened by excessive
regulation and structural rigidities.

Nevertheless, Finland is one of the 24 core innovator countries, and innovative
capacity appears to provide the best explanation of cross-country differences in
economic prosperity among high-income countries. Furthermore, Finland is a
leading economy in ICT technology, which “has long been recognised as a
catalyst for organisational transformation and change. At the firm level, ICT
plays a key role in creating new products, exploiting new distribution channels,
and delivering differentiated value-added services to customers. At the national
level, ICT is found to serve as a catalyst for economic development, helping
bridge existing divides in different areas and integrate a country into the global
economy.” Therefore, Finland should be exceptionally well placed to enjoy rapid
diffusion of technology across the economy resulting in higher productivity,
although this has yet to be witnessed. The weight accorded to technological
factors in the index can be justified by the sizeable role accorded to technical
change in the long-term growth process. Indeed, a fundamental observation is the
self-enforcing trigger effect of innovation for further innovation and
technological progress.

According to the Global Competitiveness Report, the main barriers in the
transition to become a core innovator arise as a result of shortages in legal and
institutional frameworks, entrepreneurship and R&D funding. For core
innovators the technological index received a weight of one half in contrast to
one third for the non-core countries. As the public institutions index and
macroeconomic environment index received an equal weight, it is no wonder that
Finland scored so high despite it rather low macroeconomic performance
indicators.

This is where the report ranking diverges from economic growth theory in an
important way. The impacts of institutions for sustainable growth have been
widely recognised, but have yet to be incorporated into the growth equation.
While various factors of production and technology are evident in different
growth theories, institutional impacts are harder to formalise in a quantifiable
way, and they generally are not regarded to account for one third or one fourth of
the observed differences in economic growth over the past decades. Another
factor raising uncertainty on the predictor power of the indicators is that over one
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half of the ranking results are based on survey responses. That is, subjective
opinions of executives may be more influenced by the context in which the
questions are presented than objective knowledge about the prevailing
circumstances relative to other countries in the world.

Obviously, the Finnish national innovation system is highly regarded throughout
the world, and whatever shortcomings there may be, causes for them are sought
from other factors related to institutions and policies. Although Finnish
institutions received top ratings, many problems such as “regulatory obstacles to
business” weigh on their effectiveness. The 3rd lowest ranking given for
“flexibility of wage determination” reflects the institutionalised wage bargaining
system between trade unions and employer organisations, which does indeed
render wages less flexible than in many other countries. Hence, with institutions,
the competitiveness index refers to other factors than the NIS and its institutional
structure.

4.2 Benchmarking Strengths and Weaknesses: The KAM Tool

The World Bank offers an on-line program on their web-site, which enables the
comparison of 100 countries’ structural and qualitative variables. Altogether 69
benchmarking indicators have been included on performance, the economic
regime, innovation systems, education and human resources, and ICT. In overall
performance, Finland receives top scores on human development related
indicators when all counties are included in the reference group, but when only
Western Europe is included in the reference group, the scores for Finland on the
human and gender development indexes are drop significantly. Performance is
rather mediocre in unemployment, productivity and GDP growth. In comparison,
the US scores clearly better only in unemployment.

The economic regime is generally sound with top scores in property rights,
including their protection and intellectual property, soundness of banks, adequate
regulation of financial institutions, and almost top scores in local competition.
Surprisingly, however, trade as a percentage of GDP is very low, the government
budget deficit is above average, investment only average and overall regulation
and tariff & non-tariff barriers are considerable.

As the 100 countries include 60 developing economies, several indicators are
bound to score high for a developed country like Finland. In fact, this is the
major shortcoming of the KAM methodology. Due to the diversity of the
countries included, it falls short of sophisticated analysis and comparison
developed enough to reveal real shortcomings, to the point of being actually quite
misleading on some indicators, if not wrong. For instance, overall central
government budget deficit was recorded for 1999, when the finances were is
good shape, and yet the score is only slightly above average. A better measure
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would have been a longer period combined with a government debt score, as that
would indicate the real room for manoeuvre the government enjoys. Trade as a
percentage of GDP is low relative to smaller countries which are more integrated
with their neighbours, but this tells more about the size and geographical position
of the economy, rather than being an indicator of openness. Gross fixed capital
formation is also only average, but this could also be seen as progress as other
countries may be suffering from excessive investment rates.

The inclusion of developing countries in the exercise naturally also leads to very
high scores in governance variables. In fact, even though Finland quite naturally
does well on indicators such as regulatory framework and press freedom in
comparison to all countries, relative to Western Europe Finland receives rather
low scores for government effectiveness and particularly for press freedom,
which is rather strange as Finland is not known for censorship.

As for the innovation system, Finland receives top or almost top scores in
university-company co-operation, administrative burden for start-ups, number of
technical papers, private sector R&D spending, technology assessment index,
availability of venture capital and gross tertiary science and engineering.
Researchers in R&D are virtually zero, a figure that must be wrong. According to
the OECD STI Scoreboard for 2001, Finland’s R&D intensity, in terms of
researchers, is substantially above the OECD average. Total expenditure, as a
percentage of gross national income is also surprisingly low.

High-tech exports as a % of manufacturing exports is below average despite the
booming mobile phone exports, and considering that at the same time,
manufacturing exports as a percentage of GDP is only average! Within the
OECD area, high technology products made up a larger proportion of foreign
trade in 2000 only in Ireland, the United States, Japan, the United Kingdom and
the Netherlands.20 Rapid growth in high technology exports in the latter half of
the 1990s contributed to considerable expansion in trade.

In education and human resources, Finland scores well apart from openness of
the national culture to foreign influences, a measure, which is based on survey
results. It is worthwhile to point out here that Finland scores poorly in indicators
for international mobility of students. A breakdown of the indicators shows that
the share of foreign students in high-tech disciplines is relatively high. Also the
flexibility of people to adapt to new challenges, public spending on education as
a % of GDP, secondary enrolment, primary school pupil-teacher ratio, non-
emigration of well-educated people, 8th grade mathematics achievements and
availability of management education were rather low.

                                                
20 Statistics Finland: Science and technology, and Statistics of Finnish Customs.
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In ICT Finland scores high in most areas, as is to be expected. Media coverage is
very high, as well as the spread of computers, mobile phones, telephones,
internet connections, and E-government. Average scores are, however, received
for ICT expenditure as a % of GDP and investment in telecoms as a % of GDP.
These are rather surprising results. These mediocre ratings can possibly be
explained by the findings of the OECD STI Scoreboard 2001 report, which states
that the measurement of ICT investment, based on national accounts, varies
considerably in the OECD countries. One explanation to this is that national
accounts only take into consideration ICT investments in physically isolated ICT
products (i.e. ICT investment may or may not be embodied in equipment).
Another aspect is that low ICT expenditure may reflect well functioning
secondary markets or price cutting competition on the market. The zero rating of
computer processing power as a percentage of total worldwide is obvious as
Finland is such small country.

The KAM tool is a composite of the various major competitiveness and other
index ratings, but of also less known ratings. The IMD rating is mainly based on
statistics, while the WEF competitiveness ratings are more based on surveys. The
statistical data is often a few years old, which somewhat undermines their
capacity describe rapid changes. Potential errors in the survey material may relate
to how representative the respondents are. Once aware of the various potential
shortcomings and errors that may have sneaked into individual indicators, the
competitiveness ratings can provide useful information and have relevance as
pragmatic tools, when evaluating policy success.

4.3 R&D and Innovation Surveys

Research results on the returns to RTD spending are rather consistent for the
social rate of return being higher than the private return (for example, Evenson et
al., 1979; Goto and Suzuki, 1989; Suzuki, 1993; Coe and Helpman, 1995;
Bernstein, 1996; Griliches, 1992). Optimal R&D investment has been estimated
to be at least four times larger than the actual investment (Jones and Williams,
1998). The high returns and spillovers make the case for public funding of R&D.

But what is the optimal level of public support or direct public investment in
R&D? A widely cited study by Pottelsbergh and Guellec (2003) for instance,
suggests that there may be a point beyond which government research begins to
crowd out private R&D. This is caused either by the increasing cost of R&D due
to increased demand for it, or a direct displacement effect, while the new
knowledge created by public research may be less applicable to private
businesses. Government funding of business R&D, in turn, is effective in
increasing private R&D spending up to a certain point. In their cross-country
study of 17 OECD member countries over the period 1981–1996, Pottelsbergh
and Guellec found the optimal subsidisation rate to be about 10 %. They also
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found that public subsidies above 20 % on average began to substitute firms’
own R&D investments.21 These thresholds are only average results over a period
of time, but they make the point about management and subsidy constraints in
support based technology policy.

A few research results on the effectiveness of R&D subsidies in Finland are
available. Though positive, the results are more suggestive and illustrative rather
than detailed results on the returns on investment of various types of projects. A
study by Maliranta (2000) suggests that public R&D policies and government
interventions raise productivity through diffusion mechanisms that help firms
adopt and exploit new technologies. Such industry specific spillovers are
beneficial for both supported and non-supported firms. In another similar study,
Maliranta (2002) suggests that R&D contributes to aggregate productivity growth
through plant-level restructuring with a lag of 3–5 years. He also notes that
competitive pressure is another important element of the creative destruction
process. At the same time, however, Maliranta (2000) provides only weak, if any,
evidence that public R&D support have direct positive impact on the productivity
performance of the supported firms. This result seems to hold for privately
financed R&D efforts as well. Lehto (2000) found that public R&D funding, be it
in the form of loans or grants, does not crowd out privately funded R&D
investments. According to him, an increase in public funding of R&D by one
euro raised total R&D investment by an equal amount. Thus, on the aggregate,
public support appears to translate into an equal increase in R&D investment.

Another point worth making is that in the end, the return on public R&D
investment is received mainly in the form of economic growth, generated by the
innovations, in turn generated by the increased R&D levels public subsidies
generated. Establishing this link is not clear cut. The best effort so far has been
made by Lööf et al. (2001) who found no significant relationship between
innovation and productivity for the average manufacturing firm in Finland. Yet,
at the same time, productivity in Finland ranks among the highest for OECD
countries, and this is mainly due to rapid productivity growth in a few
manufacturing industries.

What is clear is that knowledge-based growth requires R&D to generate
innovations to generate productivity gains to generate economic growth. So, even
though the links between these factors may vary in intensity, innovations in
Finland should provide some indication of where R&D produces high returns.

Industrial differences in innovativeness between traditional and rapidly
progressing sectors are remarkable. These differences in sector innovativeness
can simply emerge from differing phases in industrial strategies. Ormala (2001)
has pointed out that the forest industry procures over 70 % of the technologies it

                                                
21 B. van Pottelsbergh de la Potterie jointly with D. Guellec (2003).
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applies mainly from engineering, electronic and electrical industries. At the other
extreme, the telecommunications industry produces over 80 % of the technology
it needs. That is, old traditional sectors tend to procure and imitate new process
technologies when necessary, while firms in industries where technological
progress is rapid compete with new innovations, and particularly with
innovations new to the market. The crucial difference between the advanced use
of new technology and innovation is not limited to differences in industrial
maturity. Effective creation of new knowledge necessitates the effective
absorption of existing knowledge. This pertains, for instance, to the use of ICT
technology (OECD, 2000, Economic Survey). Such differences between the
types of technological progress and needs for creating and absorbing knowledge
require selectivity in STI policies.

According to recent competitiveness and patent statistics, as well as CIS data
(Foyn, 2000), Finnish manufacturing and service firms are on the average less
innovative than companies in the leading European countries. Particularly, the
Finnish SMES are lagging behind the European average. This is also apparent
from the European Innovation Scoreboard 2001 depicted below.

Figure 7. European innovation scoreboard 2001, country results for
Finland (EU=100)22
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22 Source: European Commission (2001): The European Innovation Scoreboard
(http://trendchart.cordis.lu/Scoreboard/scoreboard.htm).
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The more innovative large firms explain the good performance of Finland in
international patent data; while hiding the impact of below-average performing
SMEs. Creative destruction and creative accumulation of knowledge, the driving
forces of productivity growth, occur at the plant, firm, and industry level.
Productivity growth is a dynamic process, in which the continuous re-allocation
of resources gives birth to more productive firms.
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5. The Role of Multinational Corporations

Since the removal of final remaining restrictions on foreign ownership in 1993,
foreign ownership at the Helsinki Stock Exchange approached 70 percent of
share capitalisation in November 2001.23 This has not only added to market
liquidity, but also changed corporate governance practices of large firms more
towards the American model of maximising shareholder value.

Large companies are central elements in the diffusion of technology through their
investment and location decisions. Finland is also home to many large
multinationals, such as Nokia in electronics, UPM-Kymmene and Stora-Enso in
paper industry, and Kone in machinery industry, to mention a few. An obvious
aim of the national STI policy is to maintain Finland as an attractive base for
these companies to expand their knowledge-based activities.

Figure 8. Evolution of inward and outward FDI stocks 1991–2000
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5.1 The Finnish Multinationals in R&D

Despite successful efforts of diffusing technological knowledge and developing a
diverse company base, the critical mass for the top global technological
leadership still comes from one company and its network, Nokia. In 2001, Nokia

                                                
23 Helsinki Stock Exchange (2002).
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alone accounted for 45 % of corporate R&D in Finland. At the same time Nokia
represented 75 % of R&D performed by Finnish companies abroad. It is
noteworthy however, that a large share of Nokia’s research signified merely the
usual new product development related work, and that despite its size, Nokia’s
R&D is not the most internationalised among Finnish companies.24

Finnish companies perform more R&D abroad than foreign companies carry out
in Finland. Case studies suggest that about one fourth of R&D activities of all
Finnish companies to be found abroad. The 19 largest companies accounted for
90 % of R&D abroad, and 30 % of the R&D personnel of these companies
worked abroad, while the average figure was only 7 % for the other companies
surveyed.

Two thirds of R&D activities abroad were located in the EU in 1998, although
the US was the single more popular host country with 27 % of R&D abroad. The
metal and electronics industry dominated the scene, employing 80 % of the R&D
personnel abroad.25 In 2001, USA, Sweden and Germany were the most popular
host countries.26 Large companies’ R&D activities abroad are integrally linked to
the companies’ other R&D activities. R&D networking emerges as the preferred
mode of organisation. These networks may include suppliers, clients, research
institutes and even competitors. Co-operation with clients and within the network
of the R&D unit abroad has increased rapidly in recent years.

Finnish companies are not, however, transferring their R&D activities abroad.
Overseas R&D outlets are often by-products of foreign acquisitions, rather than
explicit strategy going beyond the usual product development and market
monitoring. The acquisition of foreign units by Finnish MNCs has not reduced
their R&D investment in Finland, which appeared to have maintained its
advantage as a location in terms of cost and quality.

                                                
24 Lovio (2002).
25 Pajarinen &Ylä-Anttila (1999).
26 Lovio (2002).
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5.2 Inward FDI and R&D

Table 5. R&D expenditures by foreign affiliates and national firms as a
share of domestic product of industry, 1998 or latest available
year

Foreign affiliates (%) National firms (%)
Sweden 0.92 4.35
Ireland (2) 0.88 0.46
United Kingdom (1) 0.54 1.20
Finland (1) 0.48 2.75
Canada 0.45 0.86
United States 0.34 1.94
France 0.30 1.53
Netherlands (2) 0.29 0.75
Australia (3) 0.28 0.62
Germany (3) 0.25 1.32
Hungary 0.25 0.07
Spain (1) 0.20 0.41
Italy (4)* 0.15 0.50
Poland (1)* 0.10 0.23
Czech Republic (1) 0.06 0.88
Japan 0.04 2.40
Portugal (1) 0.04 0.20
Turkey (2) 0.03 0.15
Greece (2) 0.01 0.21
1) 1999, 2) 1997, 3) 1995, 4) 1992.
*Manufacturing industry rather than total industry for Italy and Poland.
Source: OECD, AFA database, May 2001.
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Figure 9. R&D expenditures as a share of domestic industrial production,
%
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Table 6. Knowledge characteristics of foreign firms in Finland in 1998

% innovator % own R&D
Type of firm All firms Large* All firms Large*
Foreign firms in Finland
  Industry 47.0 63.0 47.4 74.2
  Services 33.4 31.5 31.9 29.6
  All foreign firms 44.0 54.1 44.0 61.6
All firms in Finland
  Industry 33.0 56.1 34.0 65.1
  Services 42.0 26.8 40.9 24.7
  All firms in Finland 35.8 45.8 34.0 50.9
*Firms with more than 100 employees.
Source: CIS database, Statistics Finland.
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Figure 10. Inward FDI stock by sector in 1991–2000
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Foreign firms have used acquisitions to gain access to Finnish technological
capacities. Technology sourcing raises the risk that foreign companies merely
transfer knowledge gained in Finland outwards. The evidence on FDI generated
technology inflows has been weak, and in balance the verdict may even be
negative for knowledge related spillovers at least as far as asset-seeking has
motivated inflows in the purely technological sense of the term. It is also
questionable to what extent foreign companies’ R&D in Finland should be
supported by public funds. Still, foreign firms in Finland generally innovate
technologically more than domestic firms, and may hence contribute to
knowledge intensity in the Finnish economy.

Public support of foreign companies may, however, make sense when the
incoming firms complement local technologies and skills. There is little hard
evidence on spillovers, but most of the indicators suggest foreign companies to
produce more positive externalities than domestic ones.

Typically FDI is highly concentrated in certain clusters and agglomerations
enjoying high rates of economic activity. This is the case in Finland also, and
hence potential spillovers are likely to have been to a large extent confined to
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certain regions. These regions also experience higher competition for inputs,
including labour and human capital. Also costs are generally higher in these
areas. Yet, such regions manage to attract more and more companies since they
also offer fruitful conditions for innovation, in addition to the inputs necessary in
various types of economic activities.
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6. The Role of EU Framework Programmes

The primary science and technology policy tool of the EU are the Framework
Programmes for research, technological development and demonstration
activities. The five-year Framework Programme determines EU research policy
aims, priorities and funding. The EU spends about 4 % of its annual budget on
the implementation of R&D policy, which translates into 5 % of the combined
public R&D inputs of the Member States. The budget of the Fifth Framework
Programme (1998–2002) was € 14,960 million, and € 17,500 million for the
Sixth Framework Programme (2002–2006).

By the spring of 2002, the EU’s Fifth RTD Framework programme (1998–2002)
had engaged 1,602 Finnish participants. These included R&D and demonstration
activities carried out in projects implemented by higher education institutions,
research institutes, business and other partners, which the Commission has
selected in open bidding based on independent evaluation.

An impact evaluation can only be found for the Fourth Framework Programme,
which ended in 1998. This was, in fact, the first Framework Programme in which
Finnish organisations participated on equal terms. The evaluation was based on a
large survey (955) among the participants in the Programme. The evaluators
found that

• commercial benefits did not materialise as fast as expected, and the
immediate benefits were related to such indirect impacts as learning,
knowledge, resources, and networking effects;

• Project success was related to being well acquainted with project partners
beforehand, as well as the project being given strategic importance in the
institution carrying it out. The strategic importance had to be reflected in the
status of the coordinator of the project;

• Participation in the Programme encouraged firms to cooperate more than
usual with universities and research centres. Partly this was due to the
programme attracting participants with previous experience in public-private
co-operation.

• An important value added came from the promotion of cross-sector and cross-
country collaboration. Particularly horizontal co-operation is rare between
companies, while mixed networks of horizontal and vertical co-operation
where the most complex to manage. Mixed networks were prevalent in
standards development and in information technology and
telecommunications related projects.

• Projects in low R&D intensity industries had the highest pay-offs.
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Various public sector institutions, such as ministries, municipalities, hospitals,
education institutions, or private non-profit organisations, representing generally
end-users of research findings did not benefit from the EU projects effectively.
They were more often newcomers to the projects, less able to exert influence on
the orientation of the research and project execution and the strategic value of the
project was often low for them.27

Hence, EU Framework Programmes can induce co-operation across borders in
situations where the benefits of such co-operation might not be clear to all
participants ex ante. While national or regional RTD funding may reach similar
results, the main difference may arise from the international co-operation
induced.

This has been confirmed in the 5 th Framework Programme. With experience from
the 4th Programme, Finnish participants have been better able to develop useful
projects and establish networks through improved contacts to the European
research scene. Finns participate in 1,359 projects, coordinating 231 of them.
Companies, universities and research institutes each account for about one third
share of the total € 300 million budget. According to the participants of the
KNOGG Workshop in April, 2003, the secret of success lies in knowing what
you want, being active in contacting people you want to work with, and invest in
developing a better than average project. Intensive cooperation in small teams is
the best way to go about it. The 6th Framework may witness the extension of
networks the USA, China and Japan.

In addition to EU Framework Programmes, EU Structural Funds have
contributed to the development of regional technology policy in less developed
areas. Structural Funds go, however, beyond the scope of this paper.

                                                
27 Luukkonen, T. – S. Halikka (2000).
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7. Conclusions and Policy Guidelines for the Future

The performance of the Finnish innovation system and national science and
technology policy has been good by most measures. The share of high-tech and
ICT products of total industrial output and exports is high. In many sectors
Finland has also achieved the global productivity frontier.

Finnish public technology programmes have a tradition of promoting co-
operation and network formation. Various types of networks are supported
ranging from co-operation among R&D institutes, pre-competitive horizontal co-
operation among companies to vertical co-operation and networks of SMEs with
larger companies and with R&D institutes. The national Cluster Programme,
administrated by several ministries in collaboration, further strengthens
networking and co-operation. The Cluster Programme is made to support
knowledge diffusion and R&D co-operation between and by firms. The
innovation support system as a whole functions well.

Almost half of current public R&D support in Finland is channelled via
competitive application procedures. The remaining half is distributed on an
institutional basis, e.g. through government research institutes. It is not perfectly
clear on what grounds and how much resources should be allocated to different
policy objectives. R&D support channelled via competitive application
procedures may reduce innovation potential if high-risk projects with
technological break-through potential are excluded based on their expected
economic returns.

The lack of vertical mobility of tacit knowledge is likely to contribute to bottle-
necks in the innovation system at the end of the innovation process, i.e., in the
transformation of applied research results and innovations into commercially
viable products. Consequently, the commercialisation of innovations lags in
Finland behind the U.S. and Japan. This may be caused by a lack of international
venture capital or marketing abilities in Finnish companies, or by the smallness
of many innovating firms.

There is very little mobility between universities and firms. To promote
flexibility and adaptability of the Finnish research system, better mechanisms for
interaction and co-operation particularly between companies and universities are
needed. New platforms for knowledge-based development offering a vehicle for
two-way information flow and facilitating the exploitation of knowledge and
know-how embedded in private companies to the benefit of basic and applied
research would be needed.

While the overall Finnish innovation strategy may have worked relatively well so
far, it differs from e.g. the Irish, Dutch and Hungarian innovation models in that
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it is more public sector-led. Despite successful efforts of diffusing technological
knowledge and developing a diverse company base, the critical mass for the top
global technological leadership continues to stem from one company and its
network, Nokia. Finnish firms have clearly benefited from a self-sustaining
virtuous circle beginning from the development of mobile communications and
leading to their integration in the form of networks.

Nokia’s success emerged from a mix factors, including systematic and persistent
work to build skills and knowledge, combined with rather random technological
innovation. While there is no guarantee for major technological breakthroughs to
surface, one can work towards the creation of an environment conducive to
innovation, where firms and entire industries are better able to respond and adjust
to changes in markets and benefit from technological opportunities. This can be
characterised as the primary goal of the Finnish NIS.

The overall investment climate can, however, be improved in various ways. For
one, the cross-border mobility of experts and economic activity in general could
be facilitated by easing bureaucratic obstacles. Policies to improve the after-tax
earnings and purchasing power of skilled workers and experts should work in
favour of attracting foreigners and improve linkages. The main weakness of the
Finnish economy is that it has failed to attract FDI – in spite of its high rankings
in many international comparisons. It follows that the absorptive capacity of the
economy should be improved.
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