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ERA COUNTRY REPORT 2023: THE NETHERLANDS

Key takeaways:

The Netherlands is an Innovation Leader according to the European Innovation
Scoreboard (EIS).

The ERA priorities related to open science, research infrastructures, research
assessment, diversity and inclusion, international cooperation, science
communication, knowledge security, knowledge valorisation and digital and green
transitions are prioritised in the Netherlands through policy initiatives and funding
schemes.

The Netherlands have a strong research, science, technology and innovation
base. However, some challenges remain concerning skill shortages and
increasing the societal impact of research.

1. National context

1.1. Overview of the ERA Policy Agenda implementation

The Netherlands are an Innovation Leader with a performance of 128.7% of the EU average
according to the European Innovation Scoreboard 2023.1 While the country’s performance
is below the average of the Innovation Leaders, its performance is increasing at a rate
marginally higher than that of the EU (0.2% points)? so the country’s lead over the EU is
becoming more prominent. The delegation of R&! governance between two ministries and a
limited number of executive bodies makes the R&l landscape relatively transparent and easy
to navigate for those seeking advice and funding, contributing to the sector’s growth.

The Netherlands has committed to 16 ERA actions, which comprise all the actions under
ERA Priority 1 and 2 and one each for ERA Priorities 3 and 4. The green and digital transition
have been prioritised, with multiple and substantial funding initiatives dedicated to the
implementation of the ERA actions related to these topics.

To support the implementation of the ERA actions, the Netherlands has drawn up action
plans, agendas, roadmaps, agreements and covenants. Key R&l policies in the Netherlands
include the EUR 5 billion Science Fund, the National Science Agenda®, Knowledge and
Innovation Agendas dealing with social challenges and key technologies, the Knowledge

! European Commission (2023) European Innovation Scoreboard 2023. https://op.europa.eu/en/web/eu-law-
and-publications/publication-detail/-/publication/04797497-25de-11ee-a2d3-01laa75ed71al

2 Clarification: Summary Innovation Index NL: 0.699 in 2022, 0.705 in 2023. Summary Innovation Index EU:
0.545 in 2022, 0.548 in 2023. => % change NL minus % change EU: 0.2. See European Innovation
Scoreboard 2023 - Publications Office of the EU (europa.eu).

3 Netherlands Organisation for Scientific Research (NWO) (2023). The National Science Agenda (NWA).
https://www.nwo.nl/en/researchprogrammes/dutch-research-agenda-nwa



and Innovation Covenant* 5 that details the budget of the above agendas, the Roadmap
Human Capital: Topsectoren 2020-2023,° and the Recovery and Resilience Plan’
focusing on the twin transitions. It is accompanied by a series of policy interventions, as
summarised in the Policy letter higher education and science.® These initiatives address
concerns pointed out in the 2023 European Semester Report.

1.2. Policy context

Key national players in the Dutch R&I system are: (1) Ministry of Education, Culture and
Science (Ministerie van Onderwijs, Cultuur en Wetenschap); (2) Ministry of Economic
Affairs and Climate Policy (Ministerie van Economische Zaken en Klimaat); (3)
Netherlands Organisation for Scientific Research (NWO); (4) Netherlands Enterprise
Agency (Rijksdienst voor Ondernemend Nederland); (5) ZonMw. Other important
stakeholders are the organisations that form the Knowledge Coalition, including universities,
the Association of Universities of Applied Sciences, the Dutch secondary vocational
education (MBO) providers, the Dutch Federation of University Medical Centres (NFU), the
Applied Research Partnership TO2 Federation, the Royal Association of Small and Medium-
Sized Enterprises (MBK Netherlands) and Confederation of Netherlands Industry and
Employers (NVO/NCW). Although these are the leading institutions in charge of developing
larger policies, the R&l landscape is more diverse. It includes other relevant stakeholders
such as other sectoral organisations, think tanks and advisory bodies.

As mentioned above, several roadmaps, agendas and action plans are closely linked to the
ERA Policy Agenda and address the priorities and actions laid out in it. In addition to those
listed above, there are other policies and strategic documents that guide the Dutch R&l
sector, including the “National Technology Strategy”®, the “Innovation and Valorisation
Action Plan”?, the “Recognition & Rewards programme”!?, the “National Contact Point
for Knowledge Security”?, the “National Centre for Science Communication (NEWS)"*3,
the “National Programme Open Science - 2030 Ambition Document and Rolling
Agenda”,*the “National Action Plan for more Diversity and Inclusiveness”® in higher

4 Top sectors (2022) KIC table 2022-2023 - Knowledge and Innovation Covenant 2020-2023.
https://www.nwo.nl/en/researchprogrammes/knowledge-and-innovation-covenant

5 NWO (2023). Knowledge and innovation agendas.
https://www.nwo.nl/en/researchprogrammes/perspectief/procedure-perspectief-programmes/knowledge-and-
innovation-agendas

5 Topsectoren (2021) Roadmap Human Capital Topsectoren 2020 — 2023.
https://www.topsectoren.nl/human-capital

7 European Commission (2023) Netherlands’ Recovery and Resilience Plan.
https://commission.europa.eu/business-economy-euro/economic-recovery/recovery-and-resilience-
facility/recovery-and-resilience-plan-netherlands

8 Kamerbrief hoger onderwijs en wetenschap | Kamerstuk | Rijksoverheid.nl

9 De Nationale Technologiestrategie | Beleidsnota | Rijksoverheid.nl.

10 Kamerbrief met Actieplan innovatie en valorisatie | Kamerstuk | Rijksoverheid.nl

11 About the programme - Recognition & Rewards (recognitionrewards.nl)

12 Knowledge security What is knowledge security? | National Contact Point for Knowledge Security
(loketkennisveiligheid.nl)

13 New Dutch National Center for Science Communication comes to life — The Network Pages
4National Open Science Programme (NPOS) (2022) Open Science 2030.
https://www.openscience.nl/sites/open_scienceffiles/media-
files/final_npos2030_ambition_document_and_rolling_agenda.pdf

15 https://www.government.nl/documents/reports/2020/09/01/national-action-plan-for-greater-diversity-and-
inclusion-in-higher-education-and-research


https://www.rijksoverheid.nl/documenten/kamerstukken/2022/06/17/aan-de-tweede-kamer-beleidsbrief-hoger-onderwijs-en-wetenschap

education (HE) and research, the “National Roadmap for Large-Scale Research
Facilities”,'® and the “Global Climate Strategy: From ambition to transition”.%”

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

Chapter 2 has two objectives: 1) It qualitatively assesses the state-of-play of the
implementation of the ERA actions drawing on the European Semester Reports 2023, the
OECD STIP Survey, the European Innovation Scoreboard 2023 and other sources'®; 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 based on the ERA Scoreboard and ERA Dashboard indicators!® and covers
longer-term trends since 2010. The general indicators for the R&l system, which are not
linked to specific ERA priorities, are outlined in Table 1. Further details on data and graphs
used in this report are included in Annex 1. This report will serve as a baseline for reporting
in the future.

Table 1. General ERA Scoreboard and ERA Dashboard indicators2®

- Most recent Most Recent
EU average Metric

Gross Domestic Expenditure on R&D (GERD) as a percentage of 2.26 (2021) 2.25(2021)

GDP

Government Budget Allocations for R&D (GBARD) as a share of 0.76 (2021) 0.8 (2021)

GDP

4,483.4 (2021 6,069.3 (2021
Researchers (in full-time equivalent) per million inhabitants ( ) ( )

Business Enterprise expenditure on R&D (BERD) as a percentage 1.49 (2021) 1.50 (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
To implement 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 Dutch Ministry of Education, Culture and Science, together with the open

16 Netherlands Organisation for Scientific Research (NWO) (2021) National Roadmap for Large-Scale
Research Facilities. https://www.nwo.nl/en/news/new-national-strategy-large-scale-research-infrastructure
7 Central government (2022) Global Climate Strategy - from ambition to transition.

18 This includes: Dutch Ministry of Education, Culture and Science, the Royal Netherlands Academy of Arts
and Sciences (KNAW), the Netherlands Organisation for Scientific Research (NWOrW), Dutch Ministry of
Economic Affairs and Climate Policy, the Dutch organisation for internationalisation in education (Nuffic).
Information from other advisory bodies such as the AWTI and the Rathenau institute.

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

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



science partners?! signed a covenant on 29 March 2023.22 In this document, they agreed to
form a temporary consortium, called Open Science NL,2® aiming to accelerate the efforts to
develop Open Science in the Netherlands. Until 2031, the consortium will utilise the funds
earmarked for open science from the governmental “Research and Science” funds?*, with
approximately EUR 184 million dedicated to this over the next ten years. Open Science is
mentioned in two subsequent Coalition Agreements?®: the launching of the National Plan
Open Science (2017),%® appointing a National Coordinator Open Science (2018)%, and
the sector agreement between the Minister of Education, Culture and Science. This attention
has also been translated into funding?® and infrastructure adjustments?® as evidenced by the
signing of the covenant and establishing the Open Science NL consortium.

The key strategic document for the implementation of

is the Dutch copyright law adopted in
2015.3° The Taverne Amendment® allows researchers to share short scientific works,
regardless of any restrictive publisher's guidelines, six months after the first (online)
publishing date. Universities have developed workflows to help researchers to make use of
this right. Most universities adopted so-called opt-out policies, meaning that publications by
Dutch researchers are uploaded to institutional repositories automatically. In addition, the
Dutch Research Council NWO has updated its open access policy to align with Plan S of
cOAlition S.%2 As part of that, NWO has also implemented a rights’ retention policy which
ensures that funded grants retain the rights and can share them immediately. Recent studies
have shown that 89% of the research in the Netherlands is now published Open Access.*®

Addressing

, Dutch knowledge institutions play a leading role in reforming research
assessment. In 2018, the Dutch universities, university medical centres, funders and the
Royal Academy published the position paper “Room for Everyone’s Talent”.>* This paper
calls for a fundamental reform of the way academics are being recognised and rewarded with
a better balance in the way research and teaching activities are being assessed. It means
moving away from traditional metrics, valuing quantity over quality and including open
science in assessment criteria. Moreover, the national Recognition and Rewards
programme has been launched to ensure the implementation of these ambitions.

Another tangible result is the reformed Strategy Evaluation Protocol (SEP) for the
evaluation of research units for 2021-2027%°, presented by the VSNU/KNAW/NWO on

21 NWO, UNL, NFU, VH, SURF, KNAW, NWO-I, ZonMw, UKB, KB, DANS, eScience Center, 4TU and SHB
22 Science NL accelerates transition to open science (2023). www.openaccess.nl/en/events/open-science-nl-
launched-to-drive-open-science-transition-in-the-netherlands

2 The mission of Open Science (2022). www.openscience.nl/en/the-assignment-of-open-science-nl

24 NWO (2023) Open Science Fund. www.nwo.nl/en/calls/open-science-fund-2023

%Coalition agreement (2017-2021), p12: www.government.nl/documents/publications/2017/10/10/coalition-
agreement-confidence-in-the-future ; Coalition agreement (2021-2025), p26:
www.government.nl/documents/publications/2022/01/10/2021-2025-coalition-agreement

26 National Open Science Plan. www.openaccess.nl/en/events/national-plan-open-science-presented

27 National Coordinator Open Science: www.openaccess.nl/en/events/karel-luyben-appointed-national-
coordinator-for-open-science

28 NWO (2023) Open Science Fund. https://www.nwo.nl/en/calls/open-science-fund-2023-package-23-1

2 “You share, we take care”(2020) https://www.openaccess.nl/en/in-the-netherlands/you-share-we-take-care
%0 Schumacher, L.D. & Visser, D.J.G. (2020) Evaluation of the Copyright Contracts Act: Final report.

31 https://www.uu.nl/enfuniversity-library/taverne

32 NWO(2020). https://www.nwo.nl/en/news/nwo-announces-implementation-guidelines-plan-s

3 Waltman, L. and W.S. Lamers (2022) https://www.nwo.nl/sites/nwof/files/media-files/Monitoring-open-
access-publishing-of-NWO-funded-research-2015-2020-%28July%202021%29.pdf

34 https://www.nwo.nl/en/position-paper-room-for-everyones-talent

35 UNL (2020) SEP 2021-2027. https://www.nwo.nl/sites/nwo/files/documents/SEP_2021-2027.pdf


http://www.government.nl/documents/publications/2017/10/10/coalition-agreement-confidence-in-the-future
http://www.government.nl/documents/publications/2017/10/10/coalition-agreement-confidence-in-the-future

11 June 2020. The emphasis of the protocol has shifted from the earlier type of research
assessment, which focused mainly on productivity and academic impact, towards a focus on
valorisation and knowledge transfer/education as well as team building and leadership
skills.® In addition, Dutch institutions have been quick to join the EC led Coalition for
Advancing Research Assessment. All Dutch institutions have signed the agreement, and the
Dutch community participates actively in the various working groups.

In relation to

the Dutch government offers funding opportunities to develop careers and talent,
exchange knowledge, and attract people to science in general. As introduced by the
European Semester Report 2023, this is relevant to the current labour market challenges,
which highlights the importance of creating an attractive work profile and enhancing the talent
search.®” Linking academia with industry is important in this respect, and the “Platform
arrangement 2022-2024"% is an example of how NWO promotes collaboration between
lecturers who conduct research within the same theme. It ensures more strategic, thematic,
and organisational coordination and knowledge sharing.

An example of talent development is the Talent Programme?°, offering personal grants to
talented and creative researchers. It enables them to conduct the research of their choice.
The programme has three funding instruments (Veni, Vidi, Vici) tailored to various career
stages. As a supplement to the Marie Sktodowska-Curie Actions, NWO is funding early
career academics through the Rubicon programme.“° Rubicon aims to encourage talented
researchers who recently received their PhD to spend some time at research institutes
outside of the Netherlands to further their scientific career, as international research
experience is likely to be an advantage at a later stage in the academic career. The
programme is open for all scientific disciplines to deliver a research project at a foreign
research institute.

For the Dutch government
launched a national action plan for greater diversity and inclusion in higher education
and research on 1 September 2020.** The action plan focuses on creating an inclusive,
diverse, and safe learning and working environment. This action plan sets five goals for
higher education and research for 2025: (1) Embed diversity more effectively in existing
instruments; (2) Monitor diversity more widely; (3) Establish an award system to provide
frameworks and set the direction for policy; (4) Bring together and support institutional
diversity plans and (5) Establish a national centre of excellence.

Dutch higher education and research is working with the government to take the next step
towards achieving full diversity and inclusion of the sector. It will enable the Netherlands to
contribute to ongoing and meaningful solutions to the major societal and scientific challenges
facing the world today. These government efforts are not solely focused on the education

36 parliamentary letter with Innovation and Valorisation Action Plan. (2022) https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX:32022H2415

37 https://economy-finance.ec.europa.eu/system/files/2023-05/NL_SWD_2023_619_en.pdf

38 Netherlands Organisation for Scientific Research (NWO) (2022) Platform Scheme 2022-2024 - Subsidy for
the start or development of a lector platform.

3 NWO (2023) Talent Programme. https://www.nwo.nl/en/researchprogrammes/nwo-talent-programme

40 NWO (2023) Rubicon 2023-2. https://www.nwo.nl/en/calls/rubicon-2023-2
“Ihttps://www.government.nl/documents/reports/2020/09/01/national-action-plan-for-greater-diversity-and-
inclusion-in-higher-education-and-research



and R&I sector but look further afield and try to achieve gender equality and inclusiveness
goals for society as a whole.*?

In relation to a recent report by the
European Parliament analysed the state of academic freedom in the Netherlands.*® The
report praised the launch of the Dutch ‘SafeScience’ platform** in 2022, which offers
scientists immediate aid when threatened.*® However, the report also concluded that the
Netherlands should take steps to strengthen the legal protection of academic freedom. This
critique led to questions in the Dutch Parliament regarding blurred boundaries between the
political and academic perspectives.*® Subsequently, the Royal Netherlands Academy of Arts
and Sciences (KNAW) has made an effort to stimulate discussions on the topic of academic
freedom and offers a theoretical framework defining academic freedom.*” Furthermore, the
Ministry of Science, Culture and Education commissioned an investigation into the degree of
self-censorship experienced by students and academics with regards to academic freedom.
The resulting report concludes that a large majority of Dutch students and academics do not
feel the need to self-censor but that a significant minority does feel restricted in expressing
themselves freely.*

The Netherlands has signalled the importance of protecting the safety of scientists at the
General UNESCO Council in 2023. It spearheads the development of a Safety of
Scientists programme in this forum.* The EU report concludes that academic freedom is
not sufficiently legally protected. In 2023, a report on academic self-censorship was published
with recommendations along two lines: strengthening the academic basis and follow-up of
incidents of harassment and violence to prevent self-censorship.5°

Some additional measures have already been implemented or will be in place in the future
regarding transparency in research activities and committing to integrity in the Dutch
academic environment. The government’'s main objective is to promote openness and
visibility of R&I initiatives and investments, while ensuring quality in accordance with the
National Code of Conduct.

For the Dutch Higher
Education and Research Act (WHW)®, already in 2005, stipulated that knowledge
valorisation was a core task for the Dutch higher education system. Since then, investments
in societally relevant and impactful research, and promoting knowledge transfer through start-
up initiatives have taken place. This part of the Dutch science policy is translated into
actionable industrial policy as exemplified by the “Top Sectors Roadmap 2020-2023” and

42 Equileap (2021) Gender Equality in the Netherlands. https://www.wo-men.nl/kb-
bestanden/1602497107.pdf

43 STOA. https://ec.europa.eu/regional_policy/whats-new/newsroom/12-02-2022-eu-cohesion-policy-eur623-
million-for-a-just-transition-to-climate-neutrality-in-the-netherlands_en

44 www.wetenschapveilig.nl/en).

4 This platform was developed from a collaboration between Dutch universities, research institutes and their
umbrella associations.

46 https://www.rijksoverheid.nl/documenten/kamerstukken/2023/05/24/beantwoording-kamervragen-over-het-
rapport-state-of-play-of-academic-freedom-in-the-eu-member-states-overview-of-de-facto-trends-and-
developments

47 KNAW (2023) https://www.knaw.nl/publicaties/akademielezing-2023-academische-vrijheid-als-opgave-
over-wetenschappelijke verantwoordelijkheid en de moed om te twijfelen.

8 vaststelling van de begrotingsstaten van het Ministerie van Onderwijs, Cultuur en Wetenschap (VIII) voor
het jaar 2024 | Tweede Kamer der Staten-Generaal

4 Moors, A. (2023) EU-rapport over academische vrijheid in Nederland verwart politieke met
wetenschappelijke diversiteit aan perspectieven.

50 House of representatives of Netherlands. https://www.houseofrepresentatives.nl/

51 https://wetten.overheid.nl/BWBR0005682/2018-02-01


http://www.wetenschapveilig.nl/en
https://www.knaw.nl/publicaties/akademielezing-2023-academische-vrijheid-als-opgave-over-wetenschappelijke
https://www.knaw.nl/publicaties/akademielezing-2023-academische-vrijheid-als-opgave-over-wetenschappelijke
https://www.tweedekamer.nl/kamerstukken/brieven_regering/detail?id=2023Z20773&did=2023D50935
https://www.tweedekamer.nl/kamerstukken/brieven_regering/detail?id=2023Z20773&did=2023D50935

the “Knowledge and Innovation Covenant 2022-2023” policy and budget documents. At
the end of 2019, the “Topsectoren” policy initiative was launched according to which six
Ministries, knowledge institutions and societal organisations started working on their
Knowledge and Innovation Agendas. Dutch companies, research organisations, knowledge
institutions and the government are investing EUR 4.9 billion in 25 missions and key
technologies.

Addressing

and following the Coalition Agreement of 2021, the Ministry of
Economic Affairs and Climate Policy presented for the first time a (temporary) investment
scheme aimed at applied research facilities for 2022-2031, with a total budget of EUR 475
million. The first round of the programme was launched in June 2022. The programme invests
in high-quality and future-proof applied research facilities of both TO2 organisations (TNO,
MARIN, Wageningen Research, NLR and Deltares) and National Knowledge Institutes
(RKiIs, research institutes closely linked to government). These facilities are crucial for the
development of innovative products and services and for the implementation of (transition)
policies. In 2023, 14 projects were selected for funding by an external advisory commission
with a total budget of EUR 184 million. Additionally, in 2016, the NWO developed a policy on
computing and data management that promoted the improvement of computing
infrastructure.? In addition, it invested EUR 4.5 million in the three science-wide Digital
Competence Centres (DCCs)% that were created in 2022 to enhance intensive research in
the areas of data and infrastructure. In the Netherlands, computer systems are available for
national use and managed by SURF, a collaborative IT platform. Researchers can apply for
access to computing time and associated data services through the call for proposals for
Computing Time on National Computer Facilities.

The Ministry of Education, Culture and Science, through the Permanent Committee for Large-
Scale Research Infrastructure (PC-GWI) is working towards a sustainable ecosystem in the
Netherlands Large-scale Research Infrastructure (LRI). Moreover, to support the
computational data capability, the Ministry has developed the National Roadmap for Large-
Scale Research Facilities 2021-2025.5 Nine research groups present their priorities for
investments in large-scale scientific infrastructure for the next 10 years. At the end of 2022,
the Ministry of Education, Culture and Science increased the budget for Roadmap calls to
EUR 40 million per year.® This extra investment is used to increase the success rate and
available funding for the two-yearly calls for Large-Scale Research Infrastructures. In 2023,
NWO ran the latest call which resulted in nine projects receiving a combined EUR 140 million
for large-scale research infrastructures. Additionally, the Ministry of Education, Culture and
Science and NWO have made an additional EUR 10 million per year available for Dutch
participation in international research infrastructures and presented a strategy on how to
allocate this newly available budget to improve Dutch participation in international research
infrastructures.®®

In relation to
the European Union in 2020, together with the
Member States and financial institutions, formed “Team Europe”®’ to provide a collective

52 NWO (2023) Theme Open Science. https://www.nwo.nl/open-science

53 NWO (2023) https://mww.nwo.nl/en/researchprogrammes/computing-time-on-national-computer-facilities
54 NWO (2021) National Roadmap for Large-Scale Research Facilities.
https://www.nwo.nl/en/researchprogrammes/national-roadmap-for-large-scale-research-facilities

55 Ministry of Education, Culture and Science. https://www.government.nl/ministries/ministry-of-education-
culture-and-science

% NWO Netherlands. https://www.nwo.nl/en

57 https://www.cgdev.org/blog/team-europe-initiatives-three-years



global response to the COVID-19 pandemic. Although born out of crisis, the Team Europe
approach has now become the norm for how investments in developing countries are
managed by the EU. The Dutch Government formulated its Africa Strategy 2023-2032%8 in
2023, incorporating Team Europe initiatives such as those promoting closer cooperation with
the African Continental Free Trade Area. NWO has followed up with the Science Diplomacy
Fund.®®

2.1.2. Progress towards achieving ERA Priorities

With regard to , the Netherlands is above the EU-27 average
both in 2009 and 2019 in terms of open access publications (with DOI) as a proportion
of the total number of DOI publications. These open access publications account for over
half of the total share in 2019 as shown in Figure 5 in Annex 1. Measuring progress towards

, the indicator share of national public R&D
expenditure allocated to European research infrastructures in 2022 shows a value of
1.27% for the Netherlands, close to the 1.82% registered as the European average.®® In
addition, looking at the number of European research infrastructures in which a country
participated, the Netherlands ranks 10 points above the EU average, with a value of 25 in
2021 compared to 15.46 in the EU-27 (Figure 6 in Annex 1).

In relation to ,
the Netherlands is lagging behind the EU average in terms of gender equality and
inclusiveness as can be seen through the share of women in grade A positions in HEIs
and the proportion of women among doctoral graduates by narrow fields of STEM
(Figures 7 and 8 in Annex 1), with the Dutch performance being below the EU-27 average.
Even though some policies have been drawn up to remedy this, these do not have seem to
have had the desired effect. In general, the Netherlands suffers from a “glass ceiling”
problem, even though the impact that Dutch women have is higher than the EU average
(Figure 9 in Annex 1). The proportion of women in authorships of the 10% most cited
publications (Figure 10 in Annex 1) has been increasing in recent years in line with the EU-
27 average. Similarly, in Figure 11 in Annex 1, the Netherlands is clearly above the EU
average in the Women in Digital Index in 2022, with a value of 71.87.

In terms of

, Figure 13 in Annex 1 represents the new doctorate graduates per
1,000 inhabitants aged 25-34. Data for the Netherlands is available only since 2017 and
has remained below the EU-27 average until 2021. For Job-to-job mobility of Human
Resources and technology, both regions have followed the same trend between 2010 and
2020, and the Netherlands values surpass the European average (Figure 14 in Annex 1).

In relation to , the share of public-private co-
publications per million population has experienced a strong increase (Figure 15 in Annex
1). This growth has been even higher than the increase at the EU-27 level, with the 2021
value nearly 300 points above EU-27 average. The number of PCT patent applications by
million GDP has remained almost constant between 2010-2015, with the Netherlands above
the EU average (Figure 16 in Annex 1). Figure 17 in Annex 1 shows the business enterprise

%8 https://open.overheid.nl/documenten/a3127ec8-dfab-4228-b3bc-03c304d37aaalfile

59 https://www.nwo.nl/science-diplomacy

% The EU average for this indicator is calculated considering the contributions of the 15 EU Member States
for which data is available, which includes: Belgium, Bulgaria, Spain, France, Greece, Hungary, Italy, Latvia,
Malta, The Netherlands, Poland, Portugal, Romania, Slovenia and Slovakia. In addition, the data is also
available for two Associated Countries: Iceland and Norway.
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researchers as % of national researchers and Figure 18 in Annex 1 on business
enterprise researchers in FTE per thousand employees in the industry. For both
indicators, the values are higher in the Netherlands than in EU-27 since 2010.

The Netherlands has also experienced a slight decrease in the share of innovating forms
collaborating with HEI/PRO out of all innovative firms (11.68% in the Netherlands vs
13.27% in the EU-27 in 2020) as shown in Figure 19 of Annex 1.

is measured through the share of publications
among the 10% most cited, which has experienced slight decreases both at the EU level
and in the Netherlands. Nevertheless, it remains well above the EU-27 average in the period
2010-2020 (Figure 20 in Annex 1). The Academic Freedom Index illustrates that the
Netherlands has ranked very similarly until 2019, after which the score fell below the EU-27
average over the period 2020-2022, as indicated by Figure 21 in Annex 1.

In relation to , the share of international co-
publications with non-EU partners in the public sector (Figure 22 in Annex 1) is
considerably above the EU-27 average, with 2,475.57 compared to the EU-27 average of
1,278.97. Figure 23 in Annex 1 represents the European and international co-patenting
in EPO applications at national and EU level, which was higher in the Netherlands from
2010 to 2013 and following the same trend as the EU-27.

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

The NWO has dedicated substantial funding for participation in European Partnerships®
related to

. NWO seeks to contribute to the European co-funded partnerships under Horizon
Europe by developing various thematic transnational calls together with the partners. Dutch
researchers can jointly submit research proposals with international researchers, societal
and/or industrial partners from the participating countries.

In addition to the NWO, the Dutch government participates in partnerships through research
and innovation funders like ZonMw and RVO (the Netherlands Enterprise Agency).®?
Furthermore, at the request of the Dutch Ministry of Infrastructure and Water Management
and the Ministry of Agriculture, Nature and Food Quality, possibilities have been created for
Dutch researchers in the European co-funded partnership Waterdall. The RVO also
participates in several partnerships with a significant budget on behalf of the Ministry of
Economic Affairs. National funder ZonMW participates in health-related partnerships.

The Netherlands has joined with
climate change, green transformation and climate neutrality being key priorities in Dutch
politics and academia. The Netherlands seeks to reach energy neutrality nationally and with

51 Nederlandse Organisatie voor Wetenschappelijk Onderzoek (NWO) (2023) European Partnerships.
https://www.nwo.nl/onderzoeksprogrammas/europese-partnerschappen

62 A Climate Neutral, Sustainable and Productive Blue Economy; Clean Energy Transition; Driving Urban
Transitions to a sustainable future for cities; ERA4HEALTH — innovative treatments cardiovascular diseases
(CARDINNOV); Rescuing biodiversity to safeguard life on earth; Transforming Health and Care Systems;
Water4all — Water Security for the Planet
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supra-national assistance by 2050. Under its Cohesion Policy 2021-2027 and through the
Just Transition Fund,®® the Commission has adopted the Dutch Territorial Just Transition
Plan (TJTP)%, making EUR 623 million available to support a fair transition to a climate-
neutral economy. The Ministry of Economic Affairs and Climate Policy has a budget of EUR
60 million available to co-finance projects under the JTF. Nationally, the government has set
several targets and has dedicated grants to invest in clean technologies and facilitate
business investments in sustainable energy.5®

The NWO has reserved specific funding for several actions under ERA — Green
Transformation. One example is the Driving Urban Transitions (DUT)® funding action, a
new European partnership within the Horizon Europe programme on urban change in a global
context and for a sustainable future. The partnership aims to create attractive, sustainable
and economically viable urban areas where European citizens, communities and their
environment can thrive. The partnership consists of 40 funding parties from 27 countries. It
is a follow-up to the European and international network JPI Urban Europe, which NWO
initiated in 2008 and has participated in since.

NWO is involved in seven new European partnerships under the Horizon Europe programme,
including Biodiversa, Water4all and Transforming Healthcare Systems. Another example
is the Clean Energy Transition (CET) Partnership,®” aiming to stimulate and accelerate the
energy transition. The partnership has identified several thematic research areas that help to
promote transnational innovation ecosystems. The partnership supports the Strategic
Energy Technology (SET) Plan, aiming to create a shared energy technology policy for
Europe. NWO and RVO participated in this European partnership since its inception in
September 2022.%8 In the first call of the CET Partnership in 2022, NWO concentrated on
international partnerships focusing on Enhanced Zero Emission Power Technologies.

In relation to

the Dutch Recovery and Resilience Plan® has responded to the urgent need
to foster a strong recovery while making the Dutch economy and society more resilient and
future ready. In response to the energy market disruption caused by Russia's invasion of
Ukraine, the Commission launched the REPowerEU Plan. Under this plan, EU countries are
updating their recovery and resilience plans with new measures to save energy and diversify
the EU’s energy supplies.

The investment scheme for Facilities for Applied Research mentioned earlier within ERA
Action 8 is also crucial for developing, scaling and testing new technologies. Most of the 14
selected projects have links with the Green and Digital Transitions. A further practical
example is the follow-up initiative that the Ministry of Economic Affairs and Climate Policy
has started through the “Smart Industry”” programme, which aims to strengthen Dutch
industries by promoting cutting-edge IT technology, such as Al and robotics.

53 https://commission.europa.eu/funding-tenders/find-funding/eu-funding-programmes/just-transition-fund_en.
4https://ec.europa.eu/regional_policy/whats-new/newsroom/12-02-2022-eu-cohesion-policy-eur623-million-
for-a-just-transition-to-climate-neutrality-in-the-netherlands_en

% Rijksoverheid (2022) Global Climate Strategy - from ambition to transition

5 NWO (2023) https://www.nwo.nl/calls/driving-urban-transitions-2023

57 NWO (2023) https://www.nwo.nl/en/researchprogrammes/european-partnerships/clean-energy-transition
% NWO Netherlands. https://www.nwo.nl/en
5%https://commission.europa.eu/business-economy-euro/economic-recovery/recovery-and-resilience-
facility/recovery-and-resilience-plan-netherlands/netherlands-recovery-and-resilience-supported-projects-
reforms_en

70 Smart Industry (2023). https://smartindustry.nl/
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is enhanced by a specific long-running
programme called Comenius.” The Comenius programme aims to support and accelerate
educational innovation and improvements by professionals in higher education. With the
Comenius Teaching Fellow grants, innovation projects with a duration of one year can be
financed within three fixed themes and one open theme: (1) Accessibility in higher education,
(2) Well-being in higher education, (3) Working on the challenges of the future and (4) Open
theme — Fit for the future.

Finally, in terms of realising the National
Science Agenda (NWA)"? consists of an innovative process that brings together the input
and knowledge of citizens and scientists on key issues for Dutch society. The NWA aims to
combine this knowledge to achieve a positive and structural change for future Dutch society.

In addition to this, the Dutch government has set up a National Centre of Expertise on
Science & Society’®, which, according to its Action Plan and commitment from the Dutch
Minister for Education, Culture and Science, plans to engage Dutch citizens and provide
insights into the science process and its discoveries to increase confidence and support for
Dutch science.

2.2.2. Progress towards achieving ERA Priorities

are measured through different indicators.
The first is the government budget allocation (GBARD) in research and development in
energy, environment, and transport, telecommunications and other infrastructures (Figure 24
in Annex 1). The performance of the Netherlands is below the EU-27 average in terms of
environment for the whole period, and although such a trend is similar regarding the energy
allocation, there is a peak in 2018 where the value of the country surpasses the EU-27
average. For the GBARD in transport and telecommunications, the Netherlands performs
above the EU-27 until 2015.

In relation to the GBARD allocated to European transnational, bilateral, or multilateral,
public R&D programmes per FTE researcher in the public sector at the EU-27 level, this
indicator stagnated between 2010 and 2020. In the case of the Netherlands, it remained
below the EU-27 average during 2011-2020, as can be seen in Figure 25 in Annex 1. Figure
26 in Annex 1 shows, that the value for the Netherlands dropped in 2010 and has remained
below the EU-27 average.

The indicator OECD Patents on environment technologies (Figure 28 in Annex 1) shows
how the Netherlands is below the EU-27 value from 2010 to 2018. The indicator national
public and private investments as suggested in the SET Plan progress report 2021,
shows a slight but steady increase in the EU-27 average until 2019 and a fall in 2020,
probably due to the COVID pandemic. For the Netherlands, the value has stayed above the
EU-27 average as indicated by Figure 27 in Annex 1.

Measuring progress towards
is done using the share of researchers receiving transferable skills
training. Figure 29 in Annex 1 shows that in the Netherlands, this number has decreased

L NRO (2023) Comenius programme. https://www.nro.nl/en/news/themes-comenius-programme-2023

2 NWA. https://www.nwo.nl/onderzoeksprogrammas/nationale-wetenschapsagenda

73 National Centre of Expertise on Science & Society (2023) Action plan for the National Centre of Expertise
on Science & Society.
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from 61.8% in 2016 to 54.9% in 2019, converging with the EU-27 average, which moved from
49.5% in 2016 to 46.3% in 20109.

is analysed through direct government support plus indirect
government support through R&D tax incentives as a percentage of GDP. Figure 30 in
Annex 1 shows that both the EU-27 average and the levels of the Netherlands are relatively
constant over the period 2010-2020, with the Netherlands recording an increase since 2018.

Finally, regarding

, the indicator trust in science in the Netherlands is slightly above the value
of 43.2% for the EU-27 (Figure 31 in Annex 1). The number of publications on “social
innovation” or “social entrepreneurship” per million population has experienced
increasing trends both for the EU average and the Netherlands from 2010 to 2021.
Additionally, the Netherlands reached an impressive peak in 2016, getting closer to a value
of 8, which can be seen in Figure 32 in Annex 1.

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

In relation to , although the
Netherlands did not commit to this action, access to the Dutch education system has
remained open. Research outputs funded by the Dutch funding organisations have been
opened up to other EU and third countries. It has been executed, amongst others, through
the OpenScience and OpenAccess policy initiatives, as well as continuing support to
opening up the Dutch higher education system proactively to EU students and researchers
via Erasmus, MSCA and NWO funded international scholarships and positions.

For

, the Dutch government aims to support organisations in enhancing the
international strategic capacity of Dutch higher education, Regional Innovation Partners and
R&D stakeholders. From the higher education side, UNL/KNAW/NWO/MinOCW actively
support international consortia and partnerships with knowledge, talent acquisition, and
retention. In terms of funding from the Dutch Ministry of Economic Affairs, Department of
Entrepreneurship (RVO),”* the Advisory Council for Science, Technology and Innovation
(AWTI),” the NWO (through their Knowledge and Innovations Agendas, KIAs),”® and the
KNAW enhances the Dutch R&D capacity. Similarly, funded collaborations through the
Eureka and the EU Matching Fund of the RVO are key for the growth of R&1.7”

The Dutch government also cooperates with professional organisations such as ARMA-NL
to foster professionalisation of the research management and administration community
aimed at improving the research and innovation ecosystem.

7 EUREKA. RVO. https://www.rvo.nl/subsidies-financiering/eureka

s Advisory Council for Science, Technology and Innovation. AWTI. https://www.awti.nl/over-ons/werkwijze-
werkprogramma-en-jaarverslag

SKnowledge and Innovation Agendas. NOw.
https://www.nwo.nl/en/researchprogrammes/perspectief/procedure-perspectief-programmes/knowledge-and-
innovation-agendas

7 Horizon Europe. https://www.rvo.nl/subsidies-financiering/matching-horizon-europe
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2.3.2. Progress towards achieving ERA Priorities

In relation to Sub-priority 3.1: More investments and reforms in countries and regions with
lower R&I performance, the available indicator measures the increase in total R&D
expenditure expressed as a percentage of GDP. Figure 33 in Annex 1 shows a slight
downward trend of this indicator in the Netherlands from high levels, especially in 2013,
ultimately aligning with the EU-27 average by 2021.

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

In the context of ERA Action 19: Establish an efficient and effective ERA monitoring
mechanism, the main suppliers of relevant and independent figures on R&Il are Statistics
Netherlands” and the Rathenau Institute.” They publish figures on income and
expenditure of knowledge institutions, R&l personnel and innovation in companies.
Furthermore, SEO Amsterdam Economics publishes the Dutch Innovation Monitor.®

24.2. Progress towards achieving ERA Priorities

In relation to Sub-priority 4.1: Coordination of R&! investments, the share of public R&D
expenditure financed by the private sector experienced a slight decrease between 2010
and 2020, with Dutch values nearly identical to the EU-27 average as indicated by Figure 34
in Annex 1.

3. Country-specific drivers and barriers

The drivers for implementing the ERA actions include a close alignment between the national
R&l priorities and the ERA Policy Agenda, a strong public science base, and a commitment
to ongoing R&l investments. This report identified many policy initiatives and funding
programmes across various ERA actions, particularly those associated with open science,
research infrastructures, green and digital transitions, researcher careers, mobility, equality
and inclusiveness.

The European Semester 2023 report recognises the country has a strong public science
base. The research intensity in the country has increased slightly since 2019, measured by
Gross Domestic Expenditure on R&D (GERD) as a percentage of GDP (despite not reaching
the national target of 2.5%). The Government recognises the need for longer-term
investments in R&I with several multiannual investment plans in place, including the R&I pillar
in the National Growth Fund (EUR 20 billion between 2021-2025) and Research and Science
Fund (EUR 5 billion between 2022-2031) providing longer-term support to the R&I sector.5!

78 Statistics Netherlands. CBS. https://www.cbs.nl/en-gb/about-us

® Science Figures. Rathenau. https://www.rathenau.nl/en/science-figures

80 Dutch Innovation Monitor 2023: Overheating in the Dutch Innovation Landscape. SEO.
https://www.seo.nl/publicaties/nederlandse-innovatie-monitor-2023-oververhitting-in-het-nederlandse-
innovatielandschap/

81 European Commission (2023) 2023 European Semester: Country Reports — The Netherlands. Available at:
https://feconomy-finance.ec.europa.eu/publications/2023-european-semester-country-reports_en
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Despite the strengths identified above, some challenges remain. The lack of skilled staff is
one of the barriers in the R&I system identified in the European Semester Report 2023,%2
more specifically in ICT. It has implied a threat to the development of R&I and the green and
digital transition.®® The European Semester 2023 report also acknowledges a need to build
on a strong research base within the country to increase the societal impact of the Dutch R&lI
system and to support the aims related to green and digital transitions.5

The Netherlands has been developing its policies in line with the ERA priorities as defined in
the Pact for R&I in Europe. There are some areas in which the Netherlands is performing
well above the EU-27 average, including the share of foreign doctorate students as a
percentage of all doctorate students, the share of public-private co-publications per million
population and the presence of strong digital skills among women according to the Women
in Digital Index.

The Dutch government’s focus on the three main goals of strengthening its educational
foundations and quality of education, investing in diversity and talent, and focusing on
knowledge valorisation match the ERA Policy Agenda. An emphasis on skills development
and attracting foreign knowledge has been successful and has supported the
internationalisation of Dutch R&l.

The focus of Dutch R&l priorities is included in the Smart Specialisation strategy. It is
evidenced by the top sectors, missions, and key technologies in which the country is
investing, as well as the Knowledge and Innovation Agendas (KIAs) on which its research is
focuses. Furthermore, the focus and funding from the Recovery and Resilience Plan/Fund
and other national funds add to the existing green and digital transition focal areas of the
Dutch R&l landscape. Good examples here are the water management and quantum Al
knowledge hubs that are being expanded.

82 bid
8 |bid
8 bid
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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. In addition, the
analysis aims to use the latest data available for each indicator, however in some cases
available data stems only from several years ago.
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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 4: Business Enterprise expenditure on R&D (BERD) as a percentage of GDP
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Priority 1: Deepening a truly functioning internal market for knowledge

Sub-priority 1.1: Open Science
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Figure 5: Share of publications available in open access

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
Mathematics (STEM)
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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
i00-
T5=
£ 50

MNetherands Eu2T

Figure 11: Women in Digital Index in 2022
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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
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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

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 (in mio. EUR) as suggested in the SET Plan progress report 2021
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Figure 28: OECD Patents on environment technologies

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
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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

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

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 total R&D expenditure expressed as a percentage of GDP
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Priority 4: Advancing concerted research and innovation investments and reforms

Sub-priority 4.1: Coordination of R&I investments

—a— - = = = * > _— & - —
N 2010 201 2012 2013 2014 2015 2016 21T 2018 2019 2020
= Methedands = = EU27

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.eudata.europa.eudata.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.



https://european-union.europa.eu/contact-eu/meet-us_en
https://european-union.europa.eu/contact-eu/write-us_en
https://european-union.europa.eu/index_en
https://op.europa.eu/en/publications
https://european-union.europa.eu/contact-eu/meet-us_en
https://eur-lex.europa.eu/
https://data.europa.eu/en
https://data.europa.eu/en
https://data.europa.eu/en

ERA Monitoring 2023: ERA Country Report The Netherlands.

Research and Innovation policy



