ERA Counf?y Report 2023
Finland

Independent
Expert
Report




ERA Country Report 2023: Finland

European Commission
Directorate-General for Research and Innovation
Directorate A — ERA & Innovation
Unit A2 — ERA, Spreading Excellence and Research Careers
Contact Manuel Aleixo, Head of Unit A.2
Heiko Prange-Gstoehl
Marlene Schoder-Kienbeck
Email RTD-ERA-FORUM@ec.europa.eu
RTD-PUBLICATIONS@ec.europa.eu
European Commission
B-1049 Brussels

Manuscript completed in January 2024

The European Commission shall not be liable for any consequence stemming from the reuse.

© European Union, 2024

(CMOoM

The reuse policy of European Commission documents is implemented by Commission Decision 2011/833/EU
of 12 December 2011 on the reuse of Commission documents (OJ L 330, 14.12.2011, p. 39). Unless otherwise
noted, the reuse of this document is authorised under a Creative Commons Attribution 4.0 International (CC
BY 4.0) licence (https://creativecommons.org/licenses/by/4.0/). This means that reuse is allowed provided
appropriate credit is given and any changes are indicated.

For any use or reproduction of elements that are not owned by the European Union, permission may need to
be sought directly from the respective rightholders. The European Union does not own the copyright in relation
to the following elements:

Image credits for cover page and throughout: © skypicsstudio # 286372753, © MicroOne # 288703015,

© creativeteam # 323412491, © Viktoriia # 345410470, © Yurii # 372950117, 2022. Source:
Stock.Adobe.com


mailto:RTD-ERA-FORUM@ec.europa.eu
mailto:RTD-PUBLICATIONS@ec.europa.eu

EUROPEAN COMMISSION

ERA Country Report 2023
Finland

Edited by Haya Al-Ajlani (Ecorys)

as part of ‘Development of the ERA Scoreboard, the ERA Dashboard and the Regular Reports’
project for the European Commission, Directorate-General for Research and Innovation under
Framework Contract N° 2018/RTD/A2/OP/PP-07001-2018 Lot 2 (EDAR)

2024 Directorate-General for Research and Innovation EN



Table of contents
ERA COUNTRY REPORT 2023: FINLAND ....oooveeeeeeeeeeeeeeeeeeenns

1. National CONTEXE couvuniiii e e e e e s
1.1. Overview of the ERA policy agenda implementation
1.2. Policy context

2. Assessment of the Implementation of the ERA Policy Agenda and

AN o 0] 1 A=
2.1. ERA Priority 1: Deepening a truly functional internal market for
knowledge

2.2, ERA Priority 2: Taking up together the challenges posed by the
twin green and digital transition and increasing society’s

participation in the ERA
2.3. ERA Priority 3: Amplifying access to research and innovation
excellence across the Union
2.4, ERA Priority 4: Advancing concerted research and innovation
investments and reforms
3. Country-specific drivers and Darriers .......ccccoeuveiieie e
A, FINAl TEMAIKS covui e e e
5. BiblOgraphy ..o
B. ANNIEXES ..ottt aaa

6.1. Annex 1: Graphs

10

12

13
13
14
16
20
20



ERA COUNTRY REPORT 2023: FINLAND

Key takeaways:

Finland demonstrates a strong commitment to research and development (R&D),
aligning with European Research Area (ERA) priorities through initiatives that
emphasise international cooperation, scientific excellence, and equal research
environments.

Programmes such as the Research Council of Finland’s Policy for International
cooperation and the Higher Education Partnership Programme highlight Finland's
collaborative approach, including cooperation with developing countries.

While Finland exhibits a varied performance across different indicators, often
exceeding EU-27 averages, it faces challenges in areas like patent applications
and collaborative research.

The country presents an ambitious financial strategy for R&D, aiming to boost
public R&D expenditure to 1.33% of GDP by 2030, while recognising the need for
improvement in areas like public R&D spending and funding for transnational
projects.

Finland's integrated and future-oriented approach not only facilitates current
transformative changes but also strategically places the nation on a path toward
further advancements in global research and innovation.

1. National context

1.1. Overview of the ERA policy agenda implementation

According to the European Innovation Scoreboard 2023, Finland is considered an
innovation leader, demonstrating a performance of 134.3% of the EU average.! Currently,
the Finnish innovation growth at 8.5% exceeds the EU average. Finland’s commitment
towards R&l is demonstrated with the country’s commitment to the ERA Priorities. Finland
has committed to 13 actions of the ERA Policy Agenda.?

The country’s engagement is supported with some key policies at a national level such as
the Recovery and Resilience Plan.® Similarly, Business Finland and the Research
Council of Finland* both have ongoing projects that will end by 2023 promoting green
initiatives and R&I for sustainable and digital growth. Scientific research is further amplified

1 https://ec.europa.eu/assets/rtd/eis/2023/ec_rtd_eis-country-profile-fi.pdf

2 |t entails ERA Actions 1, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13 and 17.

3 *Finland’s recovery and resilience plan” European Commission, available at
https://commission.europa.eu/business-economy-euro/economic-recovery/recovery-and-resilience-
facility/country-pages/finlands-recovery-and-resilience-plan_en

4 *Research Council of Finland (AKA)" Fundlt, available at https://fundit.fr/en/institutions/academy-finland-aka


https://commission.europa.eu/business-economy-euro/economic-recovery/recovery-and-resilience-facility/country-pages/finlands-recovery-and-resilience-plan_en
https://commission.europa.eu/business-economy-euro/economic-recovery/recovery-and-resilience-facility/country-pages/finlands-recovery-and-resilience-plan_en

under the Finnish Research Impact Foundation® that aims to enhance public-private
collaborations and stimulating synergies between the industrial and academic sectors.
Overall, Finland has developed several initiatives related to the specific ERA actions. This
report sheds light on key initiatives.

1.2 Policy context

Finland's research and innovation strategy is structured around key institutions such as the
Prime Minister’s Research and Innovation Council (RIC). The OECD STIP Survey has
emphasised the objective to centralise the role of the RIC in coordinating research and
innovation policies and to enhance collaboration across administrative branches and sectors.
The Act on government R&D funding, established to reinforce this vision, sets the
government's contribution to R&D funding at 1.2% of GDP by 2030.

In March 2023, the Parliamentary RDI working group® introduced the multiannual R&D
funding plan.” This plan outlines policy development requirements and highlights the
importance of the Research and Innovation Council in setting strategic priorities, which are
based on global trends, environmental transition considerations and growth requirements.
Finland has also integrated the 13 ERA Actions that it has committed to into its national
strategies, reflected in the National RDI Roadmap and the discussions of the Parliamentary
RDI Working Group.

The national intellectual property rights strategy initiated in 2022 is designed to enhance
expertise in this field and address existing challenges. In 2023, the Act on government R&D
funding and tax deductions were introduced to encourage SMEs to broaden their R&D
endeavours. Initiatives such as Business Finland Co-Innovation, Co-Creation funding,
and the Research Council of Finland’s Flagship Programme aim to support long-term
RDI collaboration between public and private sectors.®

Following the parliamentary elections in April 2023, the newly elected government adhered
to the multiannual R&D plan and maintained its focus on RDI, in line with the ERA policy
framework.

5 *The Finnish Research Impact Foundation” Vaikuttavuussaatio, available at
https://www.vaikuttavuussaatio.fi/en/foundation/

5 Government of Finland ‘Parliamentary Working Group on Research, Development, and Innovation’,
available at https://vnk.fi/fen/parliamentary-working-group-on-research-development-and-innovation/

7 *“Multi-annual plan for the use of research and development funding : Final report of the Parliamentary RDI
Working Group 2022 Valtioneuvosto, available at
https://julkaisut.valtioneuvosto.fi/handle/10024/165008?show=full

8 “STIP Survey: Science, Technology and Innovation Policy” OECD, available at https://stip.oecd.org/stip/


https://www.vaikuttavuussaatio.fi/en/foundation/
https://vnk.fi/en/parliamentary-working-group-on-research-development-and-innovation/
https://stip.oecd.org/stip/

2. Assessment of the Implementation of the ERA Policy Agenda
and ERA Priorities

This chapter has two objectives: 1) It qualitatively assesses the state-of-play of the
implementation of the ERA actions that Finland has committed to. The qualitative information
primarily stems from the OECD STIP survey 2023, supplemented by further desk research
on Finland's Research and Innovation (R&I) landscape; 2) It quantitatively assesses the
country’s progress towards achieving the ERA priorities as set out on the Pact for Research
and Innovation in Europe. The presented quantitative information is mainly based on the ERA
Scoreboard and ERA Dashboard indicators®, and covers longer-term trends since 2010.
Additionally, general indicators for the overall R&l system are outlined in Table 1. More
detailed information on the data and graphs can be found in Annex 1. This report will serve
as a baseline for reporting in the future.

Table 1. General ERA Scoreboard and ERA Dashboard indicators1®

- Most recent Most Recent
EU average Metric

Gross Domestic Expenditure on R&D (GERD) as a percentage of 2.26 (2021) 2.98 (2021)

GDP

Government Budget Allocations for R&D (GBARD) as a share of 0.76 (2021) 0.89 (2021)

GDP

) . . S . 4,483.4 (2021 7,870.6 (2021
Researchers (in full-time equivalent) per million inhabitants ( ) ( )
Business Enterprise expenditure on R&D (BERD) as a percentage 1.49 (2021) 2.0 (2021)
of GDP

Source: compiled by research team based on the ERA Scoreboard and ERA Dashboard indicators

2.1. ERA Priority 1. Deepening a truly functional internal market for
knowledge

2.1.1. State of play in the implementation of the ERA Actions

Finland has implemented a range of national initiatives aligning with ERA Priority Area 1.
With regard to ERA Action 1: Enable the open sharing of knowledge and the re-use of
research outputs, including through the development of the European Open Science Cloud
(EOSC), the country has undertaken programs such as the Coordination of National Open
Science!! emphasising open scientific collaboration, overarching strategies, and
development-focused research. The Finnish Centre for Artificial Intelligence,!? also
established in 2018, serves as the national hub for Al research, fostering innovation and

9 See https://european-research-area.ec.europa.eu/era-monitoring-reports.

10 Further information on the trends can be found in Annex 1

11 *National Open Science Secretariat’, available at https://avointiede.fi/en/coordination/national-open-
science-
secretariat#:~:text=Finnish%20National%200pen%20Science%20Coordination,Federation%200f%20Finnis
h%20Learned%20Societies

2 Finnish Centre for Artificial Intelligence (FCAI), available at https://fcai.fi/


https://avointiede.fi/en/coordination/national-open-science-secretariat#:~:text=Finnish%20National%20Open%20Science%20Coordination,Federation%20of%20Finnish%20Learned%20Societies
https://avointiede.fi/en/coordination/national-open-science-secretariat#:~:text=Finnish%20National%20Open%20Science%20Coordination,Federation%20of%20Finnish%20Learned%20Societies
https://avointiede.fi/en/coordination/national-open-science-secretariat#:~:text=Finnish%20National%20Open%20Science%20Coordination,Federation%20of%20Finnish%20Learned%20Societies
https://avointiede.fi/en/coordination/national-open-science-secretariat#:~:text=Finnish%20National%20Open%20Science%20Coordination,Federation%20of%20Finnish%20Learned%20Societies
https://fcai.fi/

collaboration. The Higher Education Partnership Programme (HEP),** spanning from
2023 to 2026, facilitates collaboration projects between Finnish higher education institutions
and those in the developing world. These initiatives aim to enhance subject-specific,
methodological, educational, and administrative capacities. In 2020, the National Steering
Group for Open Science and Research formed a working group tasked with devising an
updated approach for overseeing open science and research activities in Finland. The
purpose of this monitoring process!* was to overview the accomplishments in the areas of
open science and research through the guidance provided in the Open Science and
Research Declaration.

Data from the 2021 European Open Science Cloud Steering Board (EOSC-SB)* survey
reveals that, since 2019, there has been at least one policy aligned with the EOSC goals.
Currently, policies are in development to address open data access, data management, and
data FAIRification. However, Finland has not yet appointed a Mandated Organisation to the
EOSC Association, but CSC — IT Centre for Science Ltd is currently tasked to representing
in practice the Finnish stakeholders in the Association.

In support of

, all Finnish universities, the Research Council of Finland and some other research
actors have signed the COARA agreement. Additionally, the Finnish Education Evaluation
Centre,* launched in 2014, plays a pivotal role in evaluating the standards of Finland's entire
education system, spanning from early childhood to higher education.

To further bolster its commitment to impactful research, Finland launched the Finnish
Flagship Programme?’ in 2017 to contribute to increasing the quality and impact of Finnish
research and to promoting active collaboration between research and society including RDI
intensive business enterprises. This programme aligns with

In 2022, the Academy Research
Fellow Reform®® was introduced with the aim of assisting researchers in advancing their
skills, advancing in their careers, and concurrently fostering high-quality, impactful science
with the potential for innovation. Similarly, the Angel Co-Investment Fund of 2023,1°
established with a EUR 30 million reserve, is aimed at supporting startups, resonating with
the knowledge valorisation aspect of ERA.

Finland has several initiatives in place regarding

The Bildung Review?® established in 2023, offers a reflective look
into Finland's educational and cultural development over past decades, highlighting its
commitment to continuous improvement and alignment with the goals of ERA priority 1. Other

13 *Higher Education Partnership (HEP) Programme 2023-2026" Opetushallitus, available at

https://www.oph fiffiffunding/higher-education-partnership-hep-programme-2023-2026

14 Federation of Finnish Learned Societies. (2022) ‘Monitoring model for open science and research -
Principles and practices. Vastuullisen tieteen julkaisusarja’, available at https://edition.fi/tsv/catalog/book/238
15 Gareth O'Neill, & Stefania Martziou. (2022). Data of Survey on National Contributions to EOSC 2021
https://doi.org/10.5281/zenodo.7431678

16 Finnish Education Evaluation Centre (KARVI), available at https://www.karvi.fi/en

17 Research Council of Finland ‘Flagship Programme;, available at https://www.aka.fi/en/research-
funding/programmes-and-other-funding-schemes/flagship-programme/

18 Academy Research Fellow Reform, available at https://www.aka.filen/research-funding/apply-for-
funding/how-to-apply-for-funding/academy-research-fellow-reform/

®Finnish Angel Co-investment Programme, available at https://www.businessfinland.vc/en/finnish-angel-
cofund

20 Finnish Government, available at: https://valtioneuvosto.fi/en/-//1410845/the-bildung-review-describes-the-
development-of-finland-s-education-and-culture-sector-over-the-past-decades-up-to-the-present-moment


https://www.oph.fi/fi/funding/higher-education-partnership-hep-programme-2023-2026
https://edition.fi/tsv/catalog/book/238
https://doi.org/10.5281/zenodo.7431678
https://www.karvi.fi/en
https://www.aka.fi/en/research-funding/programmes-and-other-funding-schemes/flagship-programme/
https://www.aka.fi/en/research-funding/programmes-and-other-funding-schemes/flagship-programme/
https://www.aka.fi/en/research-funding/apply-for-funding/how-to-apply-for-funding/academy-research-fellow-reform/
https://www.aka.fi/en/research-funding/apply-for-funding/how-to-apply-for-funding/academy-research-fellow-reform/
https://www.businessfinland.vc/en/finnish-angel-cofund
https://www.businessfinland.vc/en/finnish-angel-cofund
https://valtioneuvosto.fi/en/-/1410845/the-bildung-review-describes-the-development-of-finland-s-education-and-culture-sector-over-the-past-decades-up-to-the-present-moment
https://valtioneuvosto.fi/en/-/1410845/the-bildung-review-describes-the-development-of-finland-s-education-and-culture-sector-over-the-past-decades-up-to-the-present-moment

actions introduced such as the KOTAMO project?! from 2022 examine equality in academic
institutions while reinforcing the gender equality and inclusiveness ethos of ERA.

The Team Finland Knowledge Network, established in 2018, can contribute to enhancing
progress on and to the international
dimension of research and innovation. The goal of this network is to attain a higher level of
international engagement in higher education and research while attracting students and
researchers to Finland. Finland introduced Science and Technology Agreements with
countries outside Europe.??> The government has established Science and Technology
agreements and dialogues with several countries, including China, Japan, South Korea, the
USA and India. The Ministry of Economic Affairs and Employment oversees the coordination
of these dialogues, which are primarily aimed at reviewing and developing the bilateral
Science, Technology, and Innovation (STI) cooperation.

refers to Finnish
measures in this area are e.g. conducted by the Co-Innovation Funding??, initiated in 2019.
This initiative reinforces synergistic innovations between businesses and research bodies.
Building upon this, in 2023, the Research Council of Finland introduced Proof of Concept
Funding?* with the primary aim of advancing the utilisation and commercialisation of
research, along with fostering broader societal impact. This funding initiative draws
inspiration from the European Research Council's Proof of Concept Grant, setting a high
benchmark for innovation. Through this program, the Research Council of Finland seeks to
encourage researchers to explore versatile applications for their research findings.
Researchers are encouraged to test their research results in practical settings and develop
novel approaches that can address the needs of various sectors, including industry, and
public administration.

In the context of

the Finnish Research Infrastructure Committee has
formulated the Strategy for National Research Infrastructures in Finland covering the
years 2020-2030.2° The overarching vision is to enhance the influence and global appeal of
the Finnish research, education, and innovation system through the provision of top-tier
research infrastructure services. The primary objective is to bolster the quality, innovation,
and competitiveness of research endeavours while reinforcing the far-reaching impact of
research environments and fostering greater domestic and international collaboration.

Building upon the strategy governing Finland's research infrastructures, the FIRI Committee,
a key instrument of the Research Council of Finland, is poised to initiate roadmap and
funding solicitations. Collaboratively, with various stakeholders, it will facilitate the
development of both national and international research infrastructure initiatives in the
upcoming years. Business Finland has also launched a call for funding between 20 February

21 OKM.fi. ‘Project Kotamo’, available at: https://okm.fi/en/project-kotamo

22 OECD ‘Policy Initiatives - OECD STIP: Interactive Dashboards. OECD Science, Technology, and
Innovation Policy Database’, Available at https://stip.oecd.org/stip/interactive-dashboards/policy-
initiatives/2023%2Fdata%2Fpolicylnitiatives%2F26105

ZBusiness Finland ‘Co-Innovation’, available from https://www.businessfinland.fi/en/for-finnish-
customers/services/funding/cooperation-between-companies-and-research-organizations/co-innovation
24 *Academy of Finland Proof of Concept Funding’, available at:
https://www.aka.fi/en/research-funding/programmes-and-other-funding-schemes/academy-of-finland-proof-
of-concept-funding/

% ‘Strategy for National Research Infrastructures in Finland 2020-2030’, available
at:https://www.aka.fi/fen/about-us/decision-making-bodies/firi-committee/strategy-for-national-research-
infrastructures-in-finland-20202030/


https://okm.fi/en/project-kotamo
https://stip.oecd.org/stip/interactive-dashboards/policy-initiatives/2023%2Fdata%2FpolicyInitiatives%2F26105
https://stip.oecd.org/stip/interactive-dashboards/policy-initiatives/2023%2Fdata%2FpolicyInitiatives%2F26105
https://www.businessfinland.fi/en/for-finnish-customers/services/funding/cooperation-between-companies-and-research-organizations/co-innovation
https://www.businessfinland.fi/en/for-finnish-customers/services/funding/cooperation-between-companies-and-research-organizations/co-innovation

2023 and 28 April 2023. With a budget of EUR 7 million, the call targeted projects aimed at
building research infrastructures that promote the development of 6G, Al, and quantum
computing.?®

Finland also has also introduced other initiatives in line with the mentioned as
well as

The Fairdata service,?” established in 2018, offers a
comprehensive portfolio of user-friendly storage, sharing, and publication services
specifically designed for research data. This includes preservation services aimed at
ensuring the long-term usability of data for decades, and even centuries. Recognising the
fundamental role of research data in good scientific practice, Fairdata.fi services provide
assistance throughout the entire research cycle.

These services are made available free of charge to Finnish universities, universities of
applied sciences, and state research institutes. The initiative is jointly supported by CSC - IT
Center for Science (CSC — Tieteen tietotekniikan keskus) and the Ministry of Education and
Culture (MinEdu; Opetus- ja kulttuuriministerid). Similarly, in 2019, the Findata initiative®®
was introduced, focusing on the secondary use of social and healthcare data while enhancing
data protection for individuals. Findata grants permits for the secondary use of data and also
takes on the tasks of compiling, combining, and pre-processing data. Additionally, Findata
provides essential tools for data analysis. This initiative is backed by the Ministry of Social
Affairs and Health (MSAH; Sosiaali- ja terveysministerid) and operates within a funding range
of EUR 1 million to EUR 5 million, further aligning with ERA action 8 and ERA Action 9.
Higher Education Partnership Programme (HEP) mentioned under ERA Actoinl also
enhances progress towards ERA Action 9.

2.1.2. Progress towards achieving ERA Priorities

With regard to , from 2009 to 2019, Finland witnessed an
increase in the percentage of publications available in open access (Figure 5 in Annex
1) by 14 percentage points, reaching almost 50% in 2019. In terms of

the number of European research infrastructures in 2021,
Finland's engagement was higher than the EU-27 average, with a value of approximately 21
as shown in Figure 6 in Annex 1.

The are several indicators that allow to measure progress towards

. In Higher Education Institutions (HEIS),
the representation of women in grade A positions in HEIs consistently exceeded the EU-
27 average between 2010 and 2018 (Figure 7 in Annex 1).

For doctoral graduates in the fields of Science, Technology, Engineering, and
Mathematics (STEM), Finland reported a proportion of women close to the EU-27 average
over the past decade, with a share of 36% in 2020 (Figure 8 in Annex 1). As can be seen in
Figure 9 in Annex 1, between 2000-2020 Finnish research publication trends aligned with the
EU-27, particularly in papers with mixed-gender authorship. Finland consistently has a
higher proportion of women among authors of the top 10% most cited publications

26 Business Finland ‘5G/6G, Al, and quantum computing development environments and microelectronics
funding call’. 2023. Available at https://www.businessfinland.fi/492582/globalassets/finnish-
customers/news/calls/2023/infrastructure-rrf-funding-call-instructions-6g-ai-quantum-microelectronics-
2023.pdf

27 "Huolehdi tutkimusaineistoistasi” Fairdata, available at https://www.fairdata.fi/

2 *Finnish Social and Health Data Permit Authority Findata” FINDATA, available at https:/findata.fi/en/


https://www.businessfinland.fi/492582/globalassets/finnish-customers/news/calls/2023/infrastructure-rrf-funding-call-instructions-6g-ai-quantum-microelectronics-2023.pdf
https://www.businessfinland.fi/492582/globalassets/finnish-customers/news/calls/2023/infrastructure-rrf-funding-call-instructions-6g-ai-quantum-microelectronics-2023.pdf
https://www.businessfinland.fi/492582/globalassets/finnish-customers/news/calls/2023/infrastructure-rrf-funding-call-instructions-6g-ai-quantum-microelectronics-2023.pdf
https://www.fairdata.fi/
https://findata.fi/en/

from 2000 to 2018 when compared to the EU-27 average (Figure 10 in Annex 1). Finally, in
2022, Finland's score on the Women in Digital Index was above the EU-27 average,
surpassing 75% as seen in Figure 11 in Annex 1.

the share of foreign doctorate students in Finland consistently exceeded the EU-
27 average from 2013 to 2020, although there was a divergence nearing 2020, with a score
of 25% (Figure 12 in Annex 1). The rate of new doctoral graduates per 1,000 inhabitants
aged 25-34 in Finland remained higher than the EU-27 from 2013 to 2021. However, in
Figure 13 in Annex 1, it can be observed that there was a decrease between 2020 and 2021,
bringing the figure closer to the EU-27 average. Regarding job-to-job mobility among
professionals in science and technology, Finland portrays higher rates than the EU-27
average between 2010 and 2020 (Figure 14 in Annex 1).

In the context of the country's share of public-
private co-publications (Figure 15 in Annex 1) exceeded the EU-27 average consistently
from 2011 to 2021, with a score of 500 in 2021. Finally, while Finland's number of PCT
patent applications adjusted for GDP surpassed the EU-27, there was a decline observed
from 2012 to 2015 in Figure 16 in Annex 1.

With respect to the proportion of business enterprise researchers in Finland, it has
remained relatively stable over the decade from 2010 to 2020. By 2020, this proportion
closely matched the EU-27 average with a score of 60% for Finland (Figure 17 in Annex 1).
Additionally, the number of full-time equivalent business enterprise researchers per
thousand employed in industry in Finland was considerably higher than the EU-27 average,
almost double, with Finland at 14 and the EU-27 close to 7 (Figure 18 Annex 1). The share
of innovative firms in Finland, observed in Figure 19 in Annex 1, collaborating with higher
education or research institutions exceeded the EU-27 average, even though it showed a
slight decline since 2010, settling at 25% in 2020.

is estimated through two key indicators. Trends from
2010 to 2020 indicated that the number of Finnish scientific publications among the top
10% most cited publications globally, as a percentage of all publications (Figure 20 in
Annex 1), was parallel to the EU-27 average, both showing consistent performance and
achieving a score of 12% in 2020. On the other hand, the Academic Freedom Index (AFi)
from 2010 to 2021 reflected comparable trends for Finland and the EU-27, with Finland
scoring close to 1 in 2020 as can be seen in Figure 21 in Annex 1.

In relation to , since 2010 Finland had a significant lead
over the EU-27 regarding international co-publications with non-EU (or foreign) partners
per 1,000 public sector researchers (Figure 22 in Annex 1), having doubled its value since
2010 and reaching 2,776.56 in 2022. Lastly, when examining European and international
co-patenting in EPO applications from 2010-2013, both Finland and the EU-27
experienced fluctuations (Figure 23 in Annex 1).



2.2. ERA Priority 2: Taking up together the challenges posed by the
twin green and digital transition and increasing society’s participation in
the ERA

2.2.1. State of play in the implementation of the ERA Actions

ERA priority 2 encompasses sub-priorities that include challenge-based ERA actions;
synergies with education and the European Skills agenda; synergies with sectorial policies
and industrial policy in order to boost innovation ecosystems; and an active citizen and
societal engagement in R&I in all its dimensions.

In recent years, Finland has introduced several national measures to help advance the goals
of this Priority Area. An example is the 2022 Government's Resolution on
Entrepreneurship? is geared towards bolstering the sustainable long-term operation of
companies across various governmental spheres. This resolution is dedicated to enhancing
growth opportunities for companies by fostering sustainable growth, employment, and
innovation. It seeks to address challenges presented by the digital green transition, improve
the competitiveness of the SMESs' operating environment, and enhance labour market
alignment. It emphasises the importance of skilled labour availability, knowledge
management elevation within SMEs, and skill enhancement for employers and recruiters.

Additionally, the resolution focuses on simplifying regulations, enhancing social protection for
entrepreneurs, and fostering successful ownership transitions, all while encouraging cross-
sectoral cooperation. This resolution is relevant to

as well as

Another example is the National Battery Strategy (2021-2025)* which aims to position
Finland as a global powerhouse in the battery and electrification sector. By bolstering the
innovative ecosystem of the battery sector, Finland seeks to drive its sustainable, low-carbon
economic growth, contribute to climate objectives in the transport sector, and support the
regeneration of businesses. This strategy is also poised to foster innovation, drive growth,
lead to job creation, and advance R&D in environmentally sustainable e-transport and
alternative battery technologies. A key initiative for these two ERA actions is the Technology
Advisory Group,® inaugurated in 2020, which brings together public and private sectors,
showecasing Finland's forward-thinking approach to technological evolution.

With respect to

the LUMI EuroHPC
Supercomputer (2019-2026),% situated in Kajaani (Finland) is a good example. As one of
the pre-exascale supercomputers under the EuroHPC banner and managed by a consortium

2 ‘Entrepreneurship Strategy’, available at https://tem.fi/en/entrepreneurship-
strategy#:~:text=Prime%20Minister%20Sanna%20Marin's%20Government%20issued%20a%20resolution%
200n%20entrepreneurship,effect%20from%202022%20t0%202027

30 Ministry of Economic Affairs and Employment (2021) ‘National Battery Strategy 2025 available
https://julkaisut.valtioneuvosto.fi/bitstream/handle/10024/162685/TEM_2021_6.pdf?sequence=1&isAllowed=
81 Tonurist, P., Hanson, A., Polchar, J., Daglio, M., Buisman, H., & Orlik, J. (2021) ‘Towards an anticipatory
innovation governance model in Finland. GOV’s Observatory of Public Sector Innovation (OPSIY, available
at https://oecd-opsi.org/wp-content/uploads/2021/09/Anticipatory-Innovation-Governance-in-Finland.pdf

32 LUMI EuroHPC Supercomputer, available at https://www.lumi-supercomputer.eu/
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of eleven European nations, LUMI aims to place Europe at the cutting edge of
supercomputing.

This infrastructure is dedicated to enabling top-tier research across a myriad of fields
requiring powerful supercomputing capacities. With its extensive capabilities, it aims to make
significant strides in areas ranging from climate studies to cancer research and artificial
intelligence. Importantly, LUMI offers a collaborative framework for academic institutions,
research entities, and the industrial sector, catalysing European economic growth.
Fairdata.fi®® and the Finnish Flagship Programme3* referenced under ERA priority 1 are
also relevant to ERA action 13.

2.2.2. Progress towards achieving ERA Priorities

can be measured through four indicators.
Examining the Government Budget Allocations for R&D (GBARD) by NABS in energy;
environment; transport, and telecommunications and other infrastructure, it reveals that the
funds allocated for these areas are generally below the EU-27 average. Specifically, the
allocation for transport, telecommunications, and other infrastructure was recorded at EUR
25 million in 2021, the lowest of the group. In contrast, energy allocation in Finland is robust,
nearing EUR 90 million (Figure 24 in Annex 1).

Looking at Figure 25 in Annex 1, the GBARD designated for Europewide transnational,
bilateral, or multilateral public R&D programmes on a per FTE researcher basis in the
public sector, Finland mirrored the EU-27 trend over the last decade. There was a minor
decline from 2019 to 2020, settling at a value of 1,000 in 2020. When it comes to the
environmentally related government R&D budget as a fraction of the total government
R&D (Figure 26 in Annex 1), Finland's trajectory aligns with the EU-27 average for the decade
spanning from 2010 to 2021. In 2020, this score for Finland was proximate to 3%.

In terms of national public and private investments highlighted in the SET Plan
progress report 2021, the EU average is higher than the Finnish one, that has been
decreasing in the last years, from 2010 to 2020. However, a consistent downward trend was
observed from 2018 to 2020, with the value for Finland landing at EUR 147 million as shown
in Figure 27 in Annex 1. For the OECD Patents on environment technologies, both Finland
and the EU-27 exhibited similar trends, with Finland's score just below 15 in 2018 (Figure 28
in Annex 1).

is tracked with one
indicator; the share of researchers receiving transferable skills training (Figure 29 in
Annex 1). Data available for 2019 show a dip in Finland's performance by 3 percentage points
compared to that of 2016, placing Finland’s performance below the EU-27.

Finland's progress towards

can be traced with the direct government
support and indirect backing through R&D tax incentives. When assessed as a
percentage of GDP (Figure 30 in Annex 1), this indicator is below the EU-27 average,
registering under 0.2%. The recently introduced initiatives on tax incentive are expected to
improve Finland’s performance in this regard. In 2023, the Act on government R&D funding
and tax deductions were introduced to encourage SMEs to expand their R&D activities.

33 “*Huolehdi tutkimusaineistoistasi” Fairdata, available at https://www.fairdata.fi/
34 *Finnish Flagship Programme” Research Council of Finland, available at https://www.aka.fi/en/research-
funding/programmes-and-other-funding-schemes/flagship-programme/
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Meanwhile, in 2021, a tax relief initiative was rolled out for R&D collaborations with academic
entities, and this deduction saw an enhancement, rising from 50% to 150%, set for the
duration of 2022 to 2027.

Lastly, the indicator trust in science (Figure 31 in Annex 1) during 2021 in Finland paralleled
the EU-27 sentiment measuring

, with values hovering around the 50% mark. Finally, in the domain
of research on social innovation, quantified by publications on topics such as 'social
innovation' or 'social entrepreneurship' per million population (Figure 32 in Annex 1),
Finland overtakes the EU-27 average. Nevertheless, a decrease was marked from 2020 to
2021 in this indicator.

23. ERA Priority 3: Amplifying access to research and innovation
excellence across the Union

2.3.1. State of play in the implementation of the ERA Actions

Finland has been proactive in launching multiple initiatives to advance the objectives of ERA
Priority 3. For instance, the Eastern Finland Vitality Strengthening Programme ("ltdisen
Suomen Elinvoiman Vahvistusohjelma”), announced by the Ministry of Science and
Culture in 2023, allocates approximately EUR 10 million to bolster the vitality of eastern
Finland®®. These measures aim to address regional challenges stemming from factors such
as the closed border due to the Russian war of aggression and structural issues.
Furthermore, the alloscation of the funds is strategically aligned with the strengths of each
region and the goals of the respective institutions.

This Eastern Finland Vitality Strenghting Programme is particularly relevant to

Another initiative is the DEVELOP2,3®
launched in 2023 and running until 2026, that aims to foster research on global development
issues while also supporting cooperation between Finnish institutions and those in
developing countries. Launched in 2017, Policies on Promoting Internationalisation in
Higher Education and Research® are also expected to contribute to ERA Action 16. These
policies are anchored on the principle of "better together for a better world” and consist of
seven actions and goals centred on enhancing both domestic internationalisation and global
responsibility.

To enhance Finland’s international presence in higher education, Team Finland Knowledge
Network (2018-2037)% was introduced by the Ministry of Education and Culture. This
initiative aims to attract talented individuals to Finland and attracting networking for sharing
Finnish knowledge, expertise, and educational innovations worldwide, while enhancing

3 ‘Eastern Finland's vitality is strengthened by increasing higher education starting places and developing
research infrastructures 'Ministry of Education and Culture website, available at: https://okm.fi/-/itaisen-
suomen-elinvoimaa-vahvistetaan-lisaamalla-korkeakoulutuksen-aloituspaikkoja-ja-kehittamalla-
tutkimusinfrastruktuureja

36 “Development research — DEVELOP2 (2023-2026)" Research Council of Finland, available at
https://www.aka.fi/en/research-funding/programmes-and-other-funding-schemes/academy-
programmes/development-research--develop-2-20232026/

37 Finnish Ministry of Education (2018) ‘Better Together for a Better World — Leaflet’, available at
https://julkaisut.valtioneuvosto.fi/bitstream/handle/10024/79438/Better%20Together%20for%20Better%20Wo
rld%20-%20Leaflet%202018.pdf?sequence=17&isAllowed=y

38 “Team Finland Knowledge Network” Ministry of Education and Culture, available at https://okm.fi/en/team-
finland-knowledge-network
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quality and effectiveness. Moreover, the Vision for the International Dimension 2035,%*
introduced in 2022, serves as a guiding light for different stakeholders. It emphasises the
essence of science, research, and teaching freedom, with Finland envisioned as a forerunner
in global cooperation and a leading country on sustainable development and cooperation.

2.3.2. Progress towards achieving ERA Priorities

In the context of ERA Priority 3, there is a single quantitative indicator that tracks Finland’s
progress, which is the growth in total R&D expenditure. This indicator falls under

Between 2011 and 2021, Finland's growth in total R&D expenditure, when expressed as
a percentage of GDP, follows the trend observed for the EU-27. Finland experienced a
modest improvement in its performance in 2021, showing an increase of 0.02 percentage
points compared to the figures from 2011 (Figure 33 in Annex 1).

2.4, ERA Priority 4: Advancing concerted research and innovation
investments and reforms

2.4.1. State of play in the implementation of the ERA Actions

Under ERA Priority 4, the coordination of R&I investments and the emphasis on long-term
R&l investments and policy reforms are central sub-priorities. While Finland has not
committed to any ERA actions specifically aligned with this priority, the country has launched
national initiatives that could potentially foster the objectives of ERA Priority 4.

Regarding

Finland established a Government Foresight Group,*® composed of experts to support and
analyse the Government initiatives and evaluate the National Foresight Network. Hence, it
works as an advisory source for future policies, while promoting cooperation and
development and enhancing awareness among the citizens on the area.

24.2. Progress towards achieving ERA Priorities

Regarding ERA Priority 4, there is one indicator related to

. In Finland, the share of public R&D expenditures financed by the
private sector (Figure 34 in Annex 1) falls below the EU-27 average, with a slight and
consistent decrease from 2016 to 2020, reaching approximately 4% in 2020 compared to 8%
average for the EU-27.

Finland is considered a strong actor in the realm of innovation and technological
advancements, consistently ranking as a lead innovator according to the European
Innovation Scoreboard. A notable proportion of active innovators in Finland are firms, which
is reported to be 52% according to the 2022 EIB Investment Survey. This substantial
innovation activity is complemented by a positive trajectory in technological innovation,
demonstrated by the revival of patent application activities in 2020, positioning Finland among

3 *Vision for strengthening the international dimension of Finnish higher education and research by 2035

Ministry of Education and Culture, available at https://okm.fi/en/vision-for-the-international-dimension-2035
40 "Government Foresight Group” Prime Minister Office, available at https://vnk.fi/en/foresight/government-
foresight-group
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the top performers in Europe in this domain. The scientific impact of research in Finland is
above the world average. However, the impact of scientific publishing in key reference
countries is still higher than in Finland.

The nation has also demonstrated political commitment towards enhancing R&D, as
evidenced by the establishment of a target to increment R&D spending to 4.0% of GDP by
2030. Such a vibrant and proactive innovation ecosystem, backed by policy commitments,
creates a robust foundation upon which advancements in various scientific and technological
domains can be built, potentially contributing to the achievement of the European Research
Area (ERA) Policy Agenda.

Despite the aforementioned strengths, Finland encounters barriers that could impede optimal
progress in R&D and innovation. A significant gap between actual and targeted R&D
spending, with the actual spending being 3.0% of GDP in 2021 against a target*! of 4.0% set
for 2030, indicates a disparity between policy aspirations and practical investment in R&D.

According to the OECD, there is also a gap between universities and industry, where the
autonomous operational model of some universities might be concentrating more on
international scientific competitiveness, potentially at the expense of strengthening industry
cooperation and translational research.*? It is worth noting that this observation doesn't apply
uniformly across all universities, as technical universities have been notably active in
partnering with the industry, whereas academic universities have played a relatively smaller
role in knowledge transfer*®. The funding of Business Finland to universities has also declined
during the last decade, impacting the industry-academia cooperation.

Additionally, challenges in the coordination among agencies providing R&D grants, coupled
with potential insufficiencies in the R&D labour force, underline structural and resource-based
barriers. The OECD recommendation towards a more adaptive innovation policy and a
holistic governmental approach to innovation points towards an existent need for more
coherent and flexible governance and policy mechanisms, ensuring that the innovation
ecosystem is well-aligned, responsive, and adaptive to global disruptions and opportunities.

Finland, an established innovator in the European scientific and technological landscape, has
manifested explicit commitments and targeted initiatives to advance its Research and
Innovation (R&l) as well as its development ecosystem. A focal point of the nation's strategy
is increasing its research and development spending, wherein the aim has been set at
achieving a level of 4.0% of GDP, demonstrating a clear policy direction towards
strengthening its research and development endeavours.

Recent key initiatives, such as the "Parliamentary Recommendations on RDI Policy and
Funding" (2022), introduce a strategy concentrated on elevating the quality, impact, and

41 A target of 4% entails that one-third of this spending comes from public sources.

42 OECD (2017), OECD Reviews of Innovation Policy: Finland 2017, OECD Reviews of Innovation Policy,
OECD Publishing, Paris, https://doi.org/10.1787/9789264276369-en.

43 Halme et al.(2019), Case study on the policy mix for science-industry knowledge transfer in Finland:
Contribution to the OECD TIP Knowledge Transfer and Policies Project.”
https://stip.oecd.org/assets/TKKT/CaseStudies/2.pdf
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internationality of scientific research and developing a predictably funded, competitive, and
collaborative research environment in the country.

Despite being among the top performers in Europe with respect to technological innovation
and hosting a high proportion of active innovators within its firms, the key messages from
quantitative indicators reveal a nuanced picture of Finland’s R&l and development landscape.

While there has been a resurgence in technological innovation, as indicated by patent
applications, and a consistent performance by active innovators, discrepancies are observed
in realising research and development investment targets and optimising the dynamism of
total factor productivity. The nation’s research and development spending, noted at 3.0% of
GDP in 2021, while substantial, falls short of the aspired 4.0% goal for 2030, indicating a
need for enhanced public investment and better coordination among research grant-
administering agencies.

In the short term, these investments and strategies have fostered an environment conducive
to innovation and technological advancements, as substantiated by the upward trend in
patent applications and an active innovator demographic within firms. Medium to long-term
impacts, however, demand a critical examination of structural and collaborative aspects of
the R&I and development ecosystem.

The observed and documented science-business linkages appear suboptimal, with the
autonomy of universities seemingly leading to an unintended emphasis on global scientific
competitiveness, potentially sidelining cooperative efforts with industry. Addressing this,
alongside refining coordination mechanisms for research and development support and
ensuring an adequate supply of labour force, is imperative for translating short-term
successes into sustained, long-term advancements and contributions to the ERA.
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6. Annexes

6.1. Annex 1: Graphs

The 2023 ERA Scoreboard and ERA Dashboard indicators used in the country report are
presented in this annex. Detailed information on the data sources, description of the
indicators, time period for which the data is available, and the necessary calculations can be
found in the ERA Scoreboard and ERA Dashboard Methodology Report. The most recent
available data for each indicator has been used.

General Indicators
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Figure 1: Gross Domestic Expenditure on R&D (GERD) as a percentage of GDP
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Figure 2: Government Budget Allocations for R&D (GBARD) as share of GDP
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Figure 3: Researchers (in full-time equivalent) per million inhabitants
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Figure 4: Business Enterprise expenditure on R&D (BERD) as a percentage of GDP

Priority 1: Deepening a truly functioning internal market for knowledge
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Figure 5: Share of publications available in open access
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Sub-priority 1.2: Research infrastructures
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Figure 6: Number of European research infrastructures in which a Member State or an Associated Country participated
(financially contributes to operations) in 2021

Sub-priority 1.3: Gender equality, equal opportunities for all and inclusiveness
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Figure 7: Share of women in grade A positions in HEIs
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Figure 8: Proportion (%) of women among doctoral graduates by narrow fields of Science, Technology, Engineering and
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Figure 9: Proportion of papers with mixed gender authorship, 2000-2020
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Figure 10: Proportion of women in authorships of the top 10% most cited publications, 2000-2018
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Figure 11: Women in Digital Index in 2022

Sub-priority 1.4: Researchers’ careers and mobility and research assessment and reward
systems
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Figure 12: Share of foreign doctorate students as a percentage of all doctorate students
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Figure 13: New doctorate graduates per 1,000 inhabitants aged 25-34
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Figure 14: Job-to-job mobility of Human Resources in Science and Technology

Sub-priority 1.5: Knowledge valorisation
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Figure 15: Share of public-private co-publications
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Figure 16: Number of PCT patent applications divided by GDP in million Euros
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Figure 17: Business enterprise researchers as % of national, total
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Figure 18: Business enterprise researchers in full-time equivalent per thousand employment in industry
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Figure 19: Share of innovating firms collaborating with higher education institutions or public/private research institutions

Sub-priority 1.6: Scientific leadership
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Figure 20: Number of scientific publications among the top-10% most cited publications worldwide as a percentage of all

publications
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Figure 21: Academic Freedom Index (AFi)

Sub-priority 1.7: Global engagement
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Figure 22: International co-publications with non-EU partners per 1,000 researchers in the public sector
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Figure 23: European and international co-patenting in EPO applications at national and EU level
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Priority 2: Taking up together the challenges posed by the twin green and digital
transition, and increasing society’s participation in the ERA

Sub-priority 2.1: Challenge-based ERA actions
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Figure 24: Government budget allocations for R&D (GBARD) by NABS
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Figure 25: R&I investments (transnational cooperation): GBARD (EUR) allocated to Europewide transnational, bilateral or
multilateral, public R&D programmes per FTE researcher in the public sector
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Figure 26: Environmentally related government R&D budget as percentage of total government R&D
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Figure 27: National public and private investments as suggested in the SET Plan progress report 2021
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Figure 28: OECD Patents on environment technologies
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Sub-priority 2.2: Synergies with education and the European Skills Agenda
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Figure 29: Share of researchers receiving transferable skills training

Sub-priority 2.3: Synergies with sectorial policies and industrial policy, in order to boost
innovation ecosystems
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Figure 30: Direct government support and Indirect government support through R&D tax incentives as a percentage of GDP
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Sub-priority 2.4: An active citizen and societal engagement in R&l in all its dimensions
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Figure 31: Trust in science in 2021
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Figure 32: Research on social innovation (publications on 'social innovation' or 'social entrepreneurship’) per million
population
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Priority 3: Amplifying access to research and innovation excellence across the Union

Sub-priority 3.1: More investments and reforms in _countries and regions with lower R&l

performance
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Figure 33: Increase (in percentage points) of total R&D expenditure expressed as a percentage of GDP

Priority 4: Advancing concerted research and innovation investments and reforms

Sub-priority 4.1: Coordination of R&I investments
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Figure 34: Share of public R&D expenditures financed by the private sector
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GETTING IN TOUCH WITH THE EU

In person
All over the European Union there are hundreds of Europe Direct centres. You can find the
address of the centre nearest you online (european-union.europa.eu/contact-eu/meet-us_en).

On the phone or in writing
Europe Direct is a service that answers your questions about the European Union.
You can contact this service:

- by freephone: 00 800 6 7 8 9 10 11 (certain operators may charge for these calls),
- at the following standard number: and32 22999696,
- via the following form: european-union.europa.eu/contact-eu/write-us _en.

FINDING INFORMATION ABOUT THE EU

Online
Information about the European Union in all the official languages of the EU is available on
the Europa website (european-union.europa.eu).

EU publications

You can view or order EU publications at op.europa.eu/en/publications. Multiple copies of free
publications can be obtained by contacting Europe Direct or your local documentation centre
(european-union.europa.eu/contact-eu/meet-us en).

EU law and related documents
For access to legal information from the EU, including all EU law since 1951 in all the official
language versions, go to EUR-Lex (eur-lex.europa.eu).

EU open data

The portal data.europa.eu provides access to open datasets from the EU institutions, bodies
and agencies. These can be downloaded and reused for free, for both commercial and non-
commercial purposes. The portal also provides access to a wealth of datasets from European
countries.
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