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FOREWORD

This report examines the securing of Finland’s competitiveness from the perspective
of innovation activities and it contains concrete proposals on how to put the Finnish
innovation policy on a new path.

On 5 June 2018, the Ministry of Economic Affairs and Employment invited Professor
Erkki Ormala to examine the development priorities for a business-oriented
innovation policy and to submit recommendations for reinvigorating the activities.
Professor Ormala has worked for many years in key research and innovation policy
tasks in the private and public sector, making him highly qualified to tackle a
challenging topic comprising a broad range of different areas.

Finnish industries and innovation activities are in a state of change. An increasingly
globalised operating environment is a constant challenge. The days when Finnish
enterprises could ensure future growth by simply lowering manufacturing costs and
by relying on other similar factors are long gone. The future depends on enterprises
being able to supply the global market with high value-added products and

services.

Cooperation between research institutes and industries has been a key Finnish
strength and this cooperation must be enhanced and kept up to date. The challenges
arising from digitalisation and globalisation are so huge that Finland can only remain
at the forefront of development if new policy measures are introduced and if there is
closer cooperation between the private and public sectors.

This report sends a clear message: Finland can only ensure its competitiveness if
there are new sources of growth and business opportunities, as well as successful
innovations. Applied research and development projects creating new business
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require additional resources. Measures must be introduced to speed up the
renewal of Finnish industries, and enterprises must also invest more in research and
development. There must be more cooperation between enterprises, universities
and research institutes. Close cooperation and interaction between basic and
applied research provide a strong basis for scientific advances, while at the same
time they also contribute to effective use of new knowledge and expertise.

I would like to extend my warm thanks to Professor Erkki Ormala, the author of the
report, for valuable recommendations for renewing Finland'’s innovation policy and
tools for the 2020s. | would also like to thank the enterprises participating in the
survey carried out as part of the report, which has helped the Ministry to update
the RDI outlook of Finnish enterprises for the next few years.

Helsinki 22 November 2018

Mika Lintila
Minister of Economic Affairs
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1 Introduction

Finland has lost some of its international competitiveness as a result of the develop-
ments in recent years. Technology and innovation funding has been substantially
reduced and there is now less cooperation between individual actors. A number of
international expert evaluations on Finland have been produced in recent years (for
example, OECD 2017a and EU 2018) and they all contain similar conclusions and re-
commendations. Developing applied research and enhancing cooperation between
different actors could serve as a basis for stronger economic growth in the 2020s,
which would help Finland to maintain high employment levels and to solve the
much-discussed sustainability gap in its economy.

In spring 2018, Mika Lintila, Finland’s Minister of Economic Affairs, decided to start
a project in which the aims were as follows:

1. To prepare an overall assessment of the adequacy of the pub-
lic-sector measures and whether the measures have been
effectively focused on innovation renewing Finnish industries
and whether they support enterprises’ ability to use knowl-
edge and technologies generated in Finland and elsewhere
in the development and commercialisation of new business
and solutions.

2. To assess the roles of the reorganised Business Finland and
VTT Ltd, the adequacy of their resources, and how these re-
sources are focused from the perspective of the renewal of
Finnish industries and the use of new expertise.

3. To assess the impacts of the reforms that have already been
introduced and the need to reorganise the funding of the
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Strategic Research Council from the perspective of research
serving the needs of Finnish industries.

4. To submit proposals for the Government measures creating a
basis for putting industrial RDI activities on a growth path.

The purpose of this report is to survey the current situation and the trends in the
coming years. The material used for the report comprises international and Fin-
nish literature available on the subject, as well as interviews with innovation actors.
An extensive company survey' was carried out as part of the report, in which the
respondents gave their views on current problems and the outlook for the coming
years.

The VTT Technical Research Centre of Finland Ltd is a key supplier of applied re-
search for enterprises and the public sector and its status and role in the future is
analysed as part of the report. In addition to covering technology funding, the re-
port also briefly discusses the status and role of other areas of applied research in
the Finnish economy.

1 The survey was carried out in cooperation with the central organisations of Finnish industries, sectoral
organisations and Business Finland. Responses were received from a total of 287 enterprises, which provi-
des a representative sample of the sectors with a high R&D input and enterprises of different sizes.

12
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2 Basis for a successful research and
innovation policy

International studies have shown that research and innovation play a key role as an
engine for economic growth (Romer, 1990, OECD 1996). Improvements in producti-
vity are almost exclusively based on the speedy application of new knowledge and
technology. Long-term economic growth requires renewal and diversification of the
economy. International studies and experience have shown that providing a stron-
ger basis for innovation activities is the key to facilitating this renewal. Digitalisation
and other rapidly developing technologies are changing the operating prerequisi-
tes of societies. Countries and regions that are good at creating and using new kno-
wledge will be the top performers of the future. The world’s leading economies are
enhancing their technological competitiveness on a systematic basis.

It has been known for decades that innovation processes are not‘linear’. The idea
adopted in the 1950s that there should first be scientific research and when the
findings are available, a changeover should be made to applied research and furt-
her on to product and service development, does not correspond to the reality of
today’s innovation activities. In a well-functioning innovation environment, all these
stages are parallel events, taking place in close interaction with each other. In other
words, innovation is a systemic process in which all parties work in seamless coope-
ration. This process is described using the concept of systemic innovation process.

Nowadays, innovation takes place in ecosystems, in which all parties work in close
cooperation and in which the ecosystem is headed by a system coordinator (often
an international flagship company). Other types of system coordinator models are
also used. According to a European-wide innovation survey, about 96% of all in-

novations are created through ecosystems. Customers and public-sector research

13
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organisations are the most important ecosystem partners for enterprises (lIT 2017).
The main purpose of an ecosystem is to share critical expertise among the ecosys-
tem partners. Ecosystems are constantly changing and evolving. New partners join
the systems, sometimes partners decide to drop out and an ecosystem may also
split into new ecosystems. International studies have shown that the absence of a
system coordinator is the main reason for the failure of an ecosystem. (Kania & Kra-
mer 2011).

Many countries have adopted the ecosystem idea and they have adjusted their
research and innovation policies accordingly. Long-term cooperation extensively
supported with public-sector funding is an essential factor in these solutions. Typi-
cally, an innovation ecosystem budget is between EUR 60 and 100 million, which
also includes the construction of test environments. The funding is often agreed for
a period of between five and ten years and the government usually provides half of
the sum. Enterprises with international operations compare the expertise potential
and ecosystem funding capacity of different countries and decide on the location of
their ecosystems on the basis of the information that they have collected.

In a global economy, countries are increasingly competing as locations of enterpri-
ses’ research and innovation activities. For example, a country may promise to pay
50% of all costs for the first five years, or make the resources, premises or patents

of universities and state-owned research institutes freely available to a company. A
number of countries have invested billions of euros in national cooperation proje-
cts, which foreign enterprises are welcome to join after they have concluded coope-
ration agreements with local actors.

In return for these benefits, enterprises support top research and education. They
are extensively involved in educational activities, donate substantial sums to cent-
res of excellence without any requirements concerning the research content, send
their own top researchers to academic working environments, provide funding for
professorships, locate their own research units on university campuses and provide
students and personnel in universities and research institutes with opportunities to
work in their own research units. This is how they build strategic partnerships that
may last for decades.

14
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Ecosystems are increasingly important as locations of business growth and enter-
prises’ innovation activities (Finnish Government 2017d). Interaction with ecosys-
tem partners substantially strengthens the growth opportunities in the SME sec-
tor. For this reason, providing individual SMEs with more innovation funding is not
enough to safeguard the growth opportunities of the SME sector. The key aim is to
ensure that ecosystems operate in a transparent manner and that consideration is
given to the needs of the SME sector.

Digitalisation has provided an additional boost to ecosystem thinking. More and
more actors have set up internet-based innovation platforms, which has made it
possible to use and manage larger ecosystems. With these platforms, customers,
academic institutions and other partners share information, which allows them to
expand their own expertise base and to use knowledge developed elsewhere. Arti-
ficial intelligence solutions are rapidly becoming popular ecosystem support tools.
These applications are already extensively used in a number of different countries.

Nowadays, the most serious obstacles to the innovation activities of European en-
terprises concern funding, the required expertise, the supply of skilled labour, and
the regulatory environment discouraging innovation (IIT 2017, Erixon & Weigel
2016). Unpredictability of the operating environment and the absence of coordi-
nation between sectors are also major problems. In such conditions, the key task of
the research and innovation policy is to safeguard adequate and balanced funding,
develop the required expertise, enhance the cooperation culture and ensure an
innovation-friendly regulatory environment. This can only be achieved if there is a
clearly structured organisation and clear responsibilities for a balanced develop-
ment of the innovation system as a whole.

Prerequisites for a good innovation environment are set out in Figure 1. It contains

the factors that enterprises use when planning the operating and development en-
vironments for their future business.

15
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technology funding f \
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development of the required ecosystem operations (for example, taxation); etc.

Kuva 1. An environment for developed innovation activities
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3 Situationin Finland

The development of the Finnish innovation environment has gone against the
trend. There is a large amount of international background material available on
the topic (OECD, 2016; European Commission, 2018; European Commission, 2017;
OECD, 2017b; WEF, 2017), which is supplemented by extensive research and report
material produced in Finland (Kotiranta & Rouvinen, 2016; Finnish Government
2017b; TTA 2018). The conclusion from these reports is that the Finnish innovation
environment and thus also our international competitiveness are rapidly eroding.
All reports also make the same recommendations. There must be a substantial
increase in applied research funding, while at the same time, closer cooperation
between public-sector research and the private sector is needed.

Between 2008 and 2012 (when Finnish R&D expenditure was at its peak), seven bil-
lion euros was invested in research and development in Finland every year. In the
past few years, about one billion less has been spent on R&D than in the peak pe-
riod. A fall in corporate R&D investments has been the main factor behind the trend.
The corporate sector accounts for about two thirds of all research and development
spending in Finland.

17
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Figure 2. Changes in R&D expenditure by sector, in the period 2010-2018.

There have been substantial cuts in applied research, and the cooperation and
coordination of the projects receiving funding have been inadequate. Funding for
Business Finland was reduced by more than EUR 250 million between 2010 and
2017. Most of the cuts have been made to business innovation grants and the fun-
ding of cooperation projects. They have had a particularly severe impact on the
operating prerequisites of large enterprises (=potential ecosystem coordinators)
and made it more difficult to strengthen the expertise base in public-sector re-
search supporting the innovation activities of industry. This has significantly slo-
wed down the innovation activities of Finnish enterprises and reduced cooperation
opportunities with public-sector research actors. As a result, public-sector funding
for corporate R&D has continued to decline and, according to the latest estimates, it
now only accounts for 0.08% of the GDP. In this comparison, Finland is placed 28th
among the OECD countries (OECD, 2017b). The consequence is that enterprises
with international operations are increasingly directing their innovation activities
and the resulting new business to locations outside Finland.

18
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Figure 3 shows the funding framework of Business Finland in the period 2008-2022.
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Figure 3. Changes in Business Finland (Tekes) funding in the period 2008-2022 .

In recent years, there has been a substantial reduction in the extensive trust-based
cooperation between enterprises and universities, which has been an important
contribution to Finland’s success. The funding received by universities from the bu-
siness sector declined by more than 40% between 2010 and 2017 (Statistics Finland
2018).

Since the start of the decade, there has been a steady decline in the R&D funding
that universities receive from enterprises. It reached its peak in 2008, when corpora-
te R&D funding accounted for 8.0% of the total. In 2017, the figure had dropped to
3.9%.

19
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Figure 4. Universities’ R&D funding granted by enterprises in the period 2010-2017

Cuts in Business Finland’s research funding and the fact that universities are now
less interested in supporting innovation activities have contributed to this trend.
The waning of interest is the result of universities’ performance management prac-
tices, in which the emphasis is on scientific publications and degree targets. (Fin-
nish Government 2017b; Ministry of Economic Affairs and Employment 2016).
Successfully contributing to the common good is not a criterion when universities
are provided with funding. Building connections to working life and developing in-
novation activities are essential components of this task. Moreover, in the projects
funded by the Strategic Research Council, operating under the auspices of the Aca-
demy of Finland, no support is provided for cooperation between enterprises and
the public sector, which was also noted in the reports produced as part of the OECD
country survey.

Weakening of the cooperation culture has led to a fragmented research system.
There is no coordination in the funding of research projects. The same subject may
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be studied in several universities and research institutes. There is no cooperation
between projects; in fact, they compete with each other, and nobody is responsible
for coordinating them or for determining whether the projects create any expertise
that could be used in innovation.

The dissolution of the financing instrument for strategic centres of excellence
(SHOKs) has led to a situation where nobody is responsible for the coordination or
use of the research projects funded. Two of the SHOKs (CLIC and DIMECC) have con-
tinued their activities in a new form. Both are important research coordinators in
their own sectors and they provide extensive support for the sharing of information
between research communities and enterprises. It is clear that new tools are nee-
ded in Finland to tackle these problems.

Over the past few years, research funding has been substantially channelled to
priority areas and Government-initiated key projects. Both the Academy of Fin-
land and Business Finland have focused funding on these areas. Focusing research
funding on priority areas is important. This practice becomes, however, a problem
if it leads to a situation where funding is no longer available for promising research
and expertise needed to support new business when they are outside the thema-
tic areas contained in the priority sectors and key projects. International experien-
ce has clearly shown that new successful business is often created in completely
unexpected areas and that developing them requires the combined expertise of
several sectors. The second problem in the funding based on priority areas is that
nobody has examined in advance the applicability of the results or which of the be-
neficiaries should be invited to join the project planning and implementation. This
is the same problem as that concerning the coordination of the projects and the
examination of the business opportunities and other potential uses arising from the
projects.

In the last few years, Finnish enterprises have focused their innovation activities on
developing existing business operations and on making them more efficient. In on-
ly a small number of cases, the aim has been to launch new business. (Ormala et al.,
2014). Over the last few years, new organisational models and operating practices
have been developed in Europe, such as business units specifically aimed at crea-
ting new business, business incubators set up by enterprises and company-operat-

21
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ed risk funds (IIT 2017). New measures are required in Finland so that these activi-
ties can be developed and expanded in our country.

Enterprises often complain that it is difficult to use outside expertise in their own in-
novation activities. The topic has been extensively studied and high-quality mate-
rial on it is available. Improving this absorptive capacity should be a priority in the
development of training and consulting services.

A shortage of experts has also become a major obstacle to innovation activities
(IIT 2017). For example, there has been talk of a substantial deficit in the number
of software experts and mechanical engineers. This shows clearly that our educa-
tion system is still too inflexible and is not able to adequately anticipate the skills
needs of the future. It is important to ensure that the education system is better
able to anticipate future skills needs and respond to changes in them by adjus-
ting its priorities. At the same time, it is important to make Finland a more attrac-
tive working environment for foreign experts. In this, active inputs by the Ministry
of Education and Culture and the Finnish industry associations are needed. More
also needs to be done to strengthen the prerequisites for lifelong learning. More
than half of all SMEs cooperating with higher education institutions and research
institutes feel that the shortage of skilled labour force constitutes an obstacle to
growth. (Ministry of Economic Affairs and Employment 2019)

Over the past few years, Finland’s research and innovation policy has been cha-
racterised by unpredictability. SHOK organisations were unexpectedly dissolved

in 2015. The tax incentives for research activities and venture capital funding were
introduced in 2013 and withdrawn in 2015. Funding for Tekes/Business Finland has
been cut and increased without any predictability. Under the Government’s bud-
get framework for 2018, the increases planned for 2018 and 2019 will be cancelled
and the funding will be reduced to 2017 levels between 2020 and 2022. However,
last autumn, in the 2019 budget proposal, a total of EUR 94 million was added to
research and development grant authorisations and EUR 25 million to R&D ap-
propriations. Both increases will be of permanent nature. The authorisations grant-
ed to Business Finland (EUR 69 million) and funding supporting internationalisati-
on and investments (EUR 8 million) accounted for most the increases. Funding was
also channelled to VTT (EUR 7 million), universities of applied sciences (EUR 5 mil-
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lion) and clinical research in universities (EUR 6 million). There were also increases
in the authorisations granted to the Academy of Finland (EUR 25 million).

This practice is in sharp contrast to one of the former key strengths of the Finnish
innovation system. All Finnish Governments have pledged to maintain research and
technology funding on a long-term basis. This has allowed enterprises and research
communities to prepare plans and investments serving the needs of the future.
International experience has also shown that such unpredictability makes it more
difficult to develop successful innovation activities on a long-term basis. Most of the
enterprises participating in the survey carried out as part of this report stated that
they are conducting more research outside Finland because the gap in Finnish te-
chnology funding will probably not be closed in the foreseeable future.

In autumn 2017, the Research and Innovation Council Finland published a vision
and a road map (Finnish Government 2017a), according to which Finland should
be the most attractive and competent environment for experimentation and inno-
vation, the number of business-run billion-euro ecosystems should be multiplied,
cooperation between enterprises, the third sector and the public sector should be
strengthened and Finnish R&D investments should be increased to four per cent of
the GDP. All these ambitious goals should be achieved by the year 2030. The resour-
ces required for achieving these objectives are not discussed in the road map. In
light of the current situation, it is clear that these objectives can only be achieved
by allocating more resources for R&D and by taking an entirely new approach to re-
search and innovation funding.
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4 VTT Technical Research Centre
of Finland Ltd

VTT Technical Research Centre of Finland Ltd is a key player in the Finnish innova-
tion system. It was converted into a limited liability company in 2015. Its task is to
provide enterprises and the public sector with research and innovation services
enhancing their international competitiveness. VTT extensively supports innovation
activities in Finland. Its strategy, which includes a description of the new lighthouse
projects, ecosystem processes, support for commercialisation and extensive par-
ticipation in international cooperation, is a representative sample of the measures
required for strengthening the Finnish innovation system.

VTT is the leading implementer of EU research projects in Finland. Its customer en-
terprises are of the view that VTT's activities have produced results and substantial
added value. This opinion is shared by both Finnish and foreign customers. It is im-
portant to ensure that VTT does not compete with Finnish enterprises. For example,
involving enterprises in EU-funded research projects would make them better
placed to use the research results. Even though increases in the revenue generat-
ed by foreign customers is a positive development, it may involve problems, for
example when Finnish expertise is only used to generate business outside Finland.

The conversion of VTT into a limited liability company in 2015 has not changed its
fundamental operating prerequisites. There has, however, been an alarming wea-
kening of VTT's resource base. Both the grants provided by central government
and the cooperation funding available through Business Finland were substantially
reduced between 2007 and 2017 (by 14% and 42%, respectively). Partially as a re-
sult of these cuts, the income received by VTT from the private sector has declined
by about 50% since 2007. All this means that it is now considerably more difficult
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for VTT to develop excellence for innovation activities, as a result of which enterpri-
ses are no longer able to find the necessary expertise in Finland in the same manner
as before.

In addition to the adequacy of its funding base, VTT’s tasks as a whole and its role
as an actor in the national innovation system should also be examined. VTT plays
an important role as a body developing and maintaining Finnish and European re-
search infrastructures. More broadly-based use of these infrastructures would be
in the interest of all actors. Cooperation with enterprises, other research institutes
(including those located outside Finland), universities and universities of applied
sciences opens up significant opportunities for developing national test environ-
ments. In other areas, too, development of cooperation projects and participation
in ecosystem activities would enhance the functioning of the system. The need to
enhance cooperation also applies to national research programmes and the Gover-
nment-initiated key projects, in which VTT plays an important role.

Commercialisation of the research results would also require stronger integrati-

on with other organisations supporting commercialisation. Universities, business
incubators in the private and public sectors, as well as providers of venture capital
in Finland and other countries are valuable partners in these matters. The commer-
cialisation potential can be significantly boosted by combining international and
domestic venture capital. For example, the Investment Plan for Europe has already
managed to acquire venture capital totalling EUR 334 billion, which is used to sup-
port about 800,000 European SMEs.

VTT should also clarify its principles concerning intellectual property rights. It is
important to ensure that all partners have adequate opportunities to use jointly de-
veloped expertise and that the rules to be observed are clear to everyone. There is
plenty of international experience of these practices.
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5 Development of innovation activities
in Finnish enterprises

An extensive company survey? was carried out to support the report. According to its
results, there is little growth in the research and development inputs of Finnish enter-
prises between 2017 and 2019. At the same time, the proportion of corporate R&D ac-
tivities taking place outside Finland is growing. In 2015, about 17% of all R&D activities
of Finnish enterprises took place in other countries. The figure is expected to reach 28%
in 2019. The respondents listed the difficulty getting public-sector funding in Finland,
better opportunities for cooperation in other countries and a shortage of experts in Fin-
land as the main reasons for the trend. It is also a natural consequence of the interna-
tionalisation of business operations. The main reasons for transferring R&D activities to
other countries are given in Figure 5.

The company survey was carried out in cooperation with the Finnish industry associa-
tions and Business Finland. The industry associations sent an open link to the survey to
their own member companies. The Confederation of Finnish Industries and Business
Finland sent the questionnaire to their member companies using random sampling.
The questionnaire was sent to about 9,000 enterprises and the responses were collect-
ed between 27 June and 10 September 2018. Some of the enterprises received more
than one request to take part in the survey. Responses were received from 287 enter-
prises representing nearly all key sectors of the Finnish economy. The forest industry is
under-represented. Enterprises of all sizes were comprehensively represented among

2 Gaia Consulting Oy was responsible for the practical aspects of the survey. The survey had three focus
areas: changes in the enterprises’ R&D investments between 2017 and 2019; the extent of Finnish enter-
prises’ foreign-based R&D activities; and the balance between the development of new business and the
strengthening of existing business. The enterprises were also asked to give reasons for their decisions. The
survey was based on the innovation survey carried out by Statistics Finland and the aim was that the ques-
tions in both surveys would be as identical as possible. The questionnaire can be viewed in Appendix 1.
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the respondents. According to the responses, the participating enterprises accounted
for about 20% of the total R&D output of Finland’s corporate sector in 2017. Based on
the results, it is safe to say that the responses are a good sample of the Finnish enter-
prises engaged in R&D activities. The sectoral and R&D breakdown of the participating
enterprises is shown in Appendix 2.

Funding-related reasons

A natural consequence of more international business operations
Better opportunities for cooperation in other countries

Shortage of experts in Finland

No change or no major business operations outside Finland
Increase in personnel working outside Finland

Need for local market knowledge

Other reasons

(=}

10 20 30 40

Note: Some of the responses have been placed in more than one category, which means that the total number of responses is higher than n=110

Figure 5. The reasons for increasing R&D activities outside Finland given in the open-ended
responses (n=110)

There are substantial differences in the ratio between inputs into new business and
into existing operations in different sectors. The pharmaceutical industry, information
technology, planning and expert services, and the electronics and electrical industry
are the sectors with the highest percentages of inputs aimed at creating new business
(>50%). In other sectors, the figures are between 26% and 48%.

Funding provided through Business Finland was considered the most important source
of financing. At the same time, however, access to funding, the bureaucracy connect-

ed with the applications, lack of information on funding options, wrong thematics and
discrimination against large enterprises were considered the most serious problems. The
fragmented and short-term nature of the funding and the excessively thematic charac-
ter of the financing were also emphasised in the open-ended responses. The respon-
dents were particularly worried that the fragmented nature of the existing system will
lead to the weakening of the knowledge base crucial to business growth.
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Other enterprises in Finland and other countries, as well as Finnish universities, are
the most important partners for the enterprises. However, the importance of VTT
and foreign universities and research institutes will grow more rapidly than the im-
portance of other partners.

Overall, in the enterprises’ view, the following are the most important measures
strengthening the basis for innovation activities in Finland: better funding oppor-
tunities, redirection of funding, enhancing both domestic and international coope-
ration, facilitating the application processes, and removing the artificial obstacles
to funding (company size and thematics). A summary of the open-ended responses
connected with the issue of improving prerequisites for R&D and innovation in Fin-
land can be viewed in Figure 6.

Increasing or redirecting fun i —
More domestic and international cooperation  — ————————————
Facilitating and speeding up the application processes  H— —  ——————————
Removing restrictions (for example, company size and international groups) — EE—-5~—————
Tax reforms (for example, tax relief) ~ ———
Support for commercialising innovations ~ m—
Better dissemination of information s
Improving attitudes — mm—
Using PPP models  mmm
Other  ————————
0 10 20 30 40 50 60 70 80

Note: Some of the responses have been placed in more than one category, which means that the number of responses is higher than n=200

Figure 6. How should the effectiveness of R&D and innovation be improved so that enter-
prises would invest more in Finland (categorisation of open-ended responses, n=145)

The importance of attracting skilled labour force to Finland was also emphasised in the
open-ended responses. This is primarily a question of understanding how Finland can
be made into an attractive operating environment for top experts. This requires subst-
antial improvements in the working conditions of foreign experts.

Finally, the enterprises were asked to list Finland’s strengths. Broad-based and
high-quality expertise, a working culture based on openness and trust, extensive op-
portunities for cooperation, and a high-quality education system were highlighted in
the responses.
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To sum up the responses, the challenges facing Finnish enterprises are exactly the same
as those highlighted in the international evaluations and comparison material and in
the key recommendations presented in the evaluations. In order to safeguard its com-
petitiveness, Finland must enhance the prerequisites for innovation activities by deve-
loping applied research and by providing more opportunities for cooperation. These

are the measures that will help to ensure growth in innovation by enterprises operating
in Finland.
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6 New direction

Successful implementation of research and innovation activities is largely based

on the opening up of extensive and comprehensive national research programmes
and key projects aimed at developing and using future opportunities. Selecting the
right themes for the programmes requires broad-based understanding and vision
of the new directions of knowledge development and future market trends. At the
same time, Finland'’s strengths and its other potential to use these opportunities
must also be assessed. When doing this, we must listen to the research communi-
ties and the business world and closely involve both parties in project planning and
implementation. This may sometimes require preparatory research and studies for
which the necessary resources should be allocated. However, at the same time, it
should also be remembered that new opportunities are constantly emerging outsi-
de programme themes and that a substantial proportion of the resources should be
set aside for a rapid use of these opportunities. Substantial additional resources are
needed for technology and innovation funding, which supports strategic research
programmes carried out in a long-term and coordinated manner (key projects) and
development projects creating new business.

In order to safeguard the effectiveness and long-term nature of the research, pro-
gramme funding must be ensured for between five and ten years (for example,

see the Smart Energy project of Business Finland). However, at the same time, it is
important to evaluate the national programmes (for example, every three years) so
that their level, overall themes and effectiveness can be verified. Each programme
should have a management team, consisting of representatives of the key research
communities and the most important beneficiaries. The task of the management
teams would be to assess and coordinate the research activities that receive fun-
ding through the Academy of Finland and Business Finland and that are carried out
within the framework of the programmes. The management teams must ensure
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that the beneficiaries (including enterprises) are actively involved in the projects.
The task of the management teams would be to find new domestic and foreign par-
tners, determine the actors’roles and responsibilities and appoint coordinators for
the project ecosystems if no ecosystem coordinators have been proposed. CLIC and
DIMECC are good examples of the organisational models that can be used in the
planning and implementation of strategy projects. In order to ensure the effective
functioning of the management teams, they should also receive funding if this is re-
quired to pay the salaries of full-time secretaries, coordinators and/or other similar
officials. These models also help to fill the gap in the Finnish innovation system left
by the dissolution of the SHOK organisations.

These national programmes and key projects can only be successfully implemented
if there is closer cooperation between the Academy of Finland and Business Finland.
The programme management teams would be responsible for the coordination of
the projects funded by both organisations and the cooperation between them. In
other words, the projects provided with funding would have to report to a single
management team. Both organisations make their own funding decisions indepen-
dently and in accordance with their own objectives. It is important to understand
that the introduction of this cooperation and reporting obligation would not in any
way affect such issues as the freedom of scientific research or the efforts to streng-
then the status of top research in Finland. It would simply create an obligation to
report on what is being done and take part in the discussions on possible follow-up
projects with the beneficiaries. These measures would significantly improve the
knowledge base of all parties on the research and expertise offered by different or-
ganisations in the sector concerned. This helps to reduce the fragmentation of the
research activities and to improve the chances of finding the best expertise for the
needs of the research communities and beneficiaries.

It is clear that the factors connected with the size or sector of the company should
not impact the planning or implementation of the research programmes. The key
aim is to involve all those parties whose inputs are crucial for ensuring a successful
end result. Involving SMEs in the programme implementation also gives them opti-
mal chances of becoming integrated into more extensive ecosystems.

Applied research can only produce results if all parties to the system are involved
and the operating environment meets all requirements. The success of the ecosys-
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tems can only be ensured if all the necessary resources are available. This applies to
the comprehensive development of the innovation system referred to above and
coordination responsibilities at the national level. It is also important to ensure that
universities, universities of applied sciences and public-sector research institutes
are actively involved in the projects as research partners, in the accumulation of
the required expertise capital and in the training of experts. When provided with
performance guidance, universities and universities of applied sciences should be
encouraged to take part in business cooperation projects. It is important so that
they can develop their own research and educational activities and use them more
effectively.

Private-sector and public-sector services are also developing at an increasingly ra-
pid pace. Digital solutions and new operating models are creating new opportuni-
ties for enhancing the quality and cost-efficiency of services. The solutions used for
enhancing other innovation activities should also be used in the development of
the service sector. Properly managed and coordinated national programmes are the
key to success. We have accumulated a great deal of experience of projects in which
good operating practices have been created and in which these practices have only
been used to develop the service offerings of the organisation in question. In such
an approach, substantial resources are wasted and it also slows down the adoption
of advanced service solutions at the national level.
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7 Conclusions and recommendations

Finland must reintroduce a coordinated research and innovation policy based on
the needs of society at large, in which the emphasis is on the predictability, ade-
quacy and balanced focus of public-sector research funding, together with the
strengthening of the cooperation culture of organisations operating in different
sectors. VTT plays a central role in this process and enhancing this should be a key
priority at all times.

National-level planning and coordination of Finland’s research and innovation po-
licy require a comprehensive organisational reform. The current practices have wea-
kened Finland’s competitiveness, encouraged inefficient use of funding and led to a
situation where more and more enterprises are considering whether to move their
R&D and innovation activities to other countries.

Finland must reintroduce an operating model that ensures balanced and predic-
table development of national research and innovation activities.

There are a number of alternatives for building such a system and many of them
have also been successfully applied in Finland. In the 1990s, the matters were pre-
pared in the Science and Technology Policy Council and the final decisions were
made by the Government or the Ministerial Committee on Economic Policy. The key
aim is to ensure that the special interests of individual administrative branches or
organisations do not weaken the overall balance and effectiveness of the system.
The ‘growth and expertise council’ proposed in the Strategy for Sustainable Growth
published by the Ministry of Economic Affairs and Employment (Ministry of Econo-
mic Affairs and Employment 2018) is a good example of the required organisational
model. International experience has shown that establishing a separate science and
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research ministry would only make research activities even more isolated and crea-
te new and higher sectoral barriers.

Successful research and innovation activities are largely based on extensive and
comprehensive national research programmes and key projects aimed at develo-
ping and using the opportunities opening up in the future. Additional resources are
required to implement the programmes and to finance other development projects
creating new business.

Funding for applied research should be permanently increased by EUR 300 mil-
lion between the years 2020 and 2022.

This sum is required in addition to the budget increases for 2019 and should be int-
roduced between 2020 and 2022. In other words, the increase should be EUR 100
million for each year. The proposed funding is based on putting public-sector R&D
inputs back on the growth path and on providing enterprises with a credible opera-
ting environment for Finnish-based R&D activities.

A total of EUR 240 million of the funding package should be allocated to Business
Finland for research programmes based on the above principles. At the same time,
part of the funding should be set aside for ad hoc technology projects creating pro-
mising business. It is essential to strengthen the funding for R&D activities creating
new business, for example by providing a higher support percentage for projects
aimed at creating new business. With these funding increases, ecosystem develop-
ment projects amounting to billions of euros could be launched in Finland each
year.

The granting of the funding must be on a centralised basis through the Academy
of Finland and Business Finland. Transferring the funding responsibility to regional
organisations or other similar bodies would make the research activities even more
fragmented, weaken coordination opportunities and completely destroy enterpri-
ses’ chances to use expertise created in Finland.

The national research programmes to be launched under this scheme should have

management teams, consisting of representatives of the research communities and
key beneficiaries. The task of the management teams is to ensure that the Academy
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of Finland (through strategic research funding), Business Finland (through coopera-
tion funding) and the beneficiaries (through their own R&D inputs) are involved in
the implementation of the national programmes. International experience has sho-
whn that close cooperation and interaction between high-quality basic and applied
research provide a stronger basis for scientific advances, while at the same time,
they also support effective use of new knowledge and expertise for new innova-
tions.

About EUR 30 million of the additional funding should be channelled to higher
basic funding of VTT and the remaining EUR 30 million to clinical research in uni-
versity hospitals and the development of health services and other critical themes
of applied research (such as research on new foodstuffs, and research advancing
sustainable development in agriculture and forestry). With these resource increases,
Finland can be made into a competitive operating environment. Management team
solutions and clear coordination of research and its use are also needed in these se-
ctors.

VTT plays a key role in the field of applied research.

The additional funding proposed for VTT should be used for the development of
key areas of excellence, joint programmes and infrastructure projects.

At the same time, cooperation between VTT and other actors should be enhanced
so that the activities can be put on a more efficient and effective basis. VTT should
be seen as a partner enhancing Finland’s competitiveness that makes its expertise
available and actively supports national programmes and enterprises’innovation
activities. Shared use of critical research infrastructures should also be enhanced
and the right to use intellectual property rights developed.

In certain cases, VTT could also act as an ecosystem coordinator to which other par-
tners would be obliged to report. This arrangement could be an option in situations
in which, for one reason or another, other solutions are not available. If the process
leads to more active involvement by enterprises, it must be possible to transfer the
integration responsibility in a flexible manner to a party best suited for the task.
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Active participation of universities and universities of applied sciences in national
programmes is crucial for their success.

Universities and universities of applied sciences should be encouraged, through
performance indicators, to take active part in business cooperation projects (in-
cluding strategic research programmes).

Future expertise needs should be surveyed more thoroughly and the changes re-
quired should be taken into account when the degree targets in higher education
and vocational education and training are determined. At the same time, the pre-
requisites for continuous learning should be substantially improved.

To ease the shortage of experts, Finland should also make it easier for foreign
experts to work in this country. This would require the updating of work permit and
visa practices, as well as improvements in working conditions.

Digitalisation has opened up new opportunities for developing cooperation. Many
enterprises have established digital cooperation platforms. Introducing similar solu-
tions for public-sector research would make it significantly easier to use informati-
on and create new opportunities for cooperation. Finnish public-sector R&D actors
should establish research platforms (expertise maps) providing comprehensive
information about the strengths of public-sector research and education, the re-
sults already achieved, cooperation projects and contact persons that new partners
could contact in order to launch new cooperation and research projects. The task of
the management teams established for national research programmes would be to
ensure that the platforms and information required for implementing the program-
mes are available.

With these measures, Finland can be made into an attractive research and inno-
vation environment that would significantly improve Finland’s ability to compete
for corporate R&D investments, foreign top experts and a place in the forefront of
science. An effective research and innovation policy would require long-term pre-
dictability and commitment, effective coordination and a genuine commitment to
jointly agreed objectives by all parties.
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These measures would significantly enhance Finland’s reputation as a knowled-
ge-based economy, help to diversify our industrial structure and speed up eco-
nomic growth in the 2020s. At the same time, they would also provide a concrete

picture of what is actually needed to achieve the objectives laid out by the Research
and Innovation Council.
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Appendix 1. Company survey on Finland's
research and innovation system

Company survey on Finland’s research and innovation system

A number of studies have concluded that the effectiveness of the Finnish research and innovation system has
weakened considerably in recent years. This is a growing problem for enterprises as they are developing their
business operations in Finland. Minister of Economic Affairs Mika Lintila has invited Professor Erkki Ormala to
evaluate the adequacy of the research funding and to determine how it should be focused so that the
competitiveness of Finnish enterprises can be ensured.

This survey is part of the report produced by Professor Ormala and its purpose is to collect the views of
Finnish enterprises. The questionnaire has been sent to the members of Finnish industrial organisations. We
would like to apologise if you have received the questionnaire request more than once. Your company only
needs to send one completed questionnaire.

The responses sent by the enterprises will be treated confidentially and they will only be used for this particular
report. Responses sent by individual enterprises will not be published but the material will be combined with

the data collected by Statistics Finland, as applicable.

Answering the questions will take about 30 minutes. The survey will remain open until the end of August but
we would like to receive your responses well before that date so that we can compile the interim results.

Inquiries: Professor Erkki Ormala, tel. +358 40 749 2779
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Company survey on Finland’s research and innovation system

Background information

Company details *

Name of
the company:

Business
ID:

Is your company (the unit that the responses concern)*

an independent company?

® an industrial group/part of an industrial group?

Give the names of the group companies/units that the responses concern:*

Turnover of the company/unit in 2017 (EUR million)*

0,0
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Main sector of the company:*

Energy industry
Oil, gas and petrochemical industry
Basic chemical industry (production of chemicals, fertilisers...)
Other chemical products industry (plastic and rubber products, cosmetics, detergents and paints)
Pharmaceutical industry
Electronics and electrical industry
Machinery and metal products industry
Basic metals
Information technology
® Planning and expert services
Chemical forest industry
Mechanical forest industry
Transport and logistics
Maintenance and servicing
Wholesale and retail trade
Food industry
Construction industry

Other, please specify

Size of your company (number of employees)*

Less than 10
10 - 50

50 — 250

250 - 500
500 — 1,000
1,000 — 3,000

More than 3,000

Next —

« Previous }
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Company survey on Finland’s research and innovation system

Your company’s R&D inputs

Estimate your company’s total R&D inputs (your own and outsourced R&D activities) in euros in the
following years:*

Give the figure in thousands of euros (without spaces). For example: The input is EUR 100,000, enter 100.
2016
2017
Forecast 2018

Forecast 2019

Give the rough breakdown of your company’s current R&D inputs (creation of new business/
improvement of existing business).

Give the figures as percentages of the total without the % sign.
Creation of new business (%)

Improvement of existing business (%)

Total: 0

How would you assess the importance of the following partners to you company’s current R&D activities?*
We do nothave  Notvery Important Very Cannot say

any cooperation  important important
with these partners

Other enterprises in Finland

Other enterprises outside Finland
Universities in Finland

Universities outside Finland

VTT

Other research institutes in Finland

Other research institutes outside Finland
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How would you assess the importance of the following partners to your company’s R&D activities in the
coming years?*
We do not have Becoming No changein Becoming Cannotsay
any cooperation less importance more
with these partners important important

Other companies in Finland

Other companies outside Finland
Universities in Finland

Universities outside Finland

VTT

Other research institutes in Finland

Other research institutes outside Finland

What are the 2-3 key expertise areas (or themes) in which your company would like to have strategic
cooperation with higher education institutions and/or research institutes so that your company can renew
itself and achieve long-term success?

This question is intended for the member companies of the Technology Industries of Finland. You do not need to
answer if you are not a member.

1.
expertise area
/ theme

2.
expertise area
/ theme

3.
expertise area
/ theme

Has your company carried out R&D outside Finland or with foreign partners after 2015 or are you
planning such activities for 2019?*

e Yes

No
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Company survey on Finland’s research and innovation system

Current state of R&D in Finland

How would you assess the impact of the following instruments on the development and
expansion of R&D cooperation in Finland?*

Very
weak

Very Cannot say

Weak Fair Good good

Public-sector funding (cooperation funding,
product development grants)

Acquiring business cooperation partners
Cooperation with Finnish universities
Cooperation with universities of applied sciences
Cooperation with VTT

Cooperation with other Finnish
research institutes

In general, does your company have problems with expertise and is it difficult to recruit skilled
personnel? Where are the most serious gaps?
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How would you assess the usefulness of the following public-sector funding sources (for example,
attractiveness of the funding conditions, availability and administration) for your company’s R&D

and innovation?*
Very
weak

Funding provided by Business Finland
(cooperation project funding, product
development grants)

Funding provided by local-level and regional
authorities (for example, ERDF funding)

Funding provided by ministries (for example,
programmes in key projects)

Funding provided by Academy of Finland
(funding for strategic research)

R&D funding by university hospitals

Other, please specify

Weak

Fair

Good

Very
good

Cannot say

In your view, what are the most serious problems in public-sector R&D and innovation funding?

In your view, what are the most important measures that should be introduced in Finland to improve

the enterprises’ R&D and innovation environment?
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How should the effectiveness of R&D and innovation activities be developed to ensure that the business
R&D investments would be located in Finland more often?

What are the key strengths of Finland’s research and innovation system?

Other feedback for the report:

Giving contact details for inquiries:

Your personal data will be stored in accordance with the privacy policy. However, the data will be made
available to Erkki Ormala for producing the report.

® | want to give my contact details and allow them to be stored in accordance with privacy policy.

| do not want to give my contact details
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My contact details:*

First name ‘

Last name ‘

Telephone ‘

Email ‘

{ « Previous M Send }
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Appendix 2. Breakdown of the
enterprises participating in the company
survey

A total of 287 enterprises took part in the survey. Their sectoral breakdown is as fol-
lows:

Number of enterprises and their sectoral breakdown (n=287)

Machinery and metal products industry
(0thier st or

Enerqy industry

Planning and expert services
Construction industry |
Information technology

Other chemical products industry
Food industry  —
Pharmaceutical industry /————————
Electronics and electrical industry ——
Basic metals  ncG—
Wholesale and retail trade  G—_—
Transport and logistics  mm—_—
Maintenance and servicing  mm—|
Basic chemical industry mmm—
Mechanical forest industry =
Chemical forest industry m
0il, gas and petrochemical industry m

0 10 20 30 40 50 60
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Size of the enterprises participating in the survey, by the number of employees (n=287)

Lessthan 10 |
1050
20-250 |
250-500
500-1,000

1,000-3,000 I
More than 3,000 NN

0 20 40 60 80 100 120

Turnover of the enterprises participating in the survey (n=287)

>EUR 1,000 million

>EUR 50 million, <EUR 1,000 million

EUR 10.01- 50.0 million (medium-sized enterprises)
EUR 2.01-10.0 million (small enterprises)

EUR 0.0 - 2.0 million (micro enterprises)
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The report discusses the reforms required in the Finnish innovation policy so that Finland’s
competitiveness and economic growth can be ensured in the 2020s. Research and innovation
play a key role in ensuring long-term economic growth and in the renewal of the economy.
Over the past few years, Finland has lost some of its competitive position at the forefront of
innovation. Reversing the trend would require a coordinated and comprehensive research and
innovation policy that can ensure predictable and balanced development. Substantial increa-
ses are needed in applied research funding so that both private-sector and public-sector R&D
investments can be put on a growth path. VTT plays an important role in the strengthening of
national and international cooperation and in enhancing technological competitiveness. By
increasing RDI investments, Finland can also make itself an attractive research and innovation

environment for enterprises and top experts.

Electronic publications
ISSN 1797-3562
ISBN 978-952-327-401-3

Electronic version: julkaisut.valtioneuvosto.fi
Publication sales: julkaisutilaukset.valtioneuvosto.fi



	Securing Finland´s competitiveness and economic growth in the 2020s
	Description sheet
	Kuvailulehti
	Presentationsblad
	FOREWORD
	1	Introduction
	2	Basis for a successful research and  innovation policy 
	3	Situation in Finland 
	4	VTT Technical Research Centre 
of Finland Ltd
	5	Development of innovation activities in Finnish enterprises 
	6	New direction 
	7	Conclusions and recommendations 
	Sources
	Appendix 1. Company survey on Finland's research and innovation system
	Appendix 2. Breakdown of the enterprises participating in the company survey	

