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in EU health
research

Strengthening EU research for better health

The COVID-19 pandemic prompted reinforced investmentin health
research, supporting fast research and innovation for vaccine
development and health care measures. The EU response
highlighted strengths and weaknesses in the organisation and
funding of EU research. Over time,EU investment in health research
has aimed at increasing knowledge and transfer of knowledge into
innovation for better health. To this end, several instruments have
been developed, but their impact is hampered by fragmentation
and lack of synergy between strategies at different levels.
Inequalities in health and research across Member States need
further measures. Policies could take inspiration from successful
health research organisation and policies inside and outside of the
EU, for more coherence and throughput to implementation. Health
research needs strong leadership to engagein global health and to
tackle the challenges of the interconnectedness of health with
environmental and climate challenges, as well as durable economic
development. Stakeholder involvement in a formal structure will
ensure a permanent dialogue for fruitful researchand development.
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Executive summary

1. Introduction

The outbreak and subsequent pandemic of COVID-19 has challenged EU policies for health and has
led to several new initiatives under acommitment towards a European health union, strengthening
EU preparednessandresponse during health crises. The COVID-19 experience has illustrated the key
role of health research for developing the adequate public health and medical response, for
treatment and management of patientsand citizens.

Health research was the basis of information gathering on the presentation and course of the
disease, of testing of therapies, and of the development of vaccines and new drugs. However
successful the eventual outcomes may have been, COVID-19 highlighted several weaknesses in
health research that appear to be systemicand inherent to the organisation and funding of health
research in the EU. A common denominator in these weaknesses is fragmentation and lack of
coherence. Specific examples are insufficient international collaboration to reach scale and power
of clinical studies, as well as inequalities in participation in health research within the EU. Another
concernis the position of the EU in comparison to the world.

The core question of the present study s therefore whetherthe organisation andsupportfor health
research in the EU is adequate and fit to face future challenges. These are not limited to
preparedness for new epidemic disease, but include coping with chronic disease, climate and
environment-related health problems, and demographic changes. We examine the structure and
organisationof EU healthresearchfunding, participation acrossthe EU, global competitiveness, and
EU leadership and the barriers to translating research into betterhealth.The resultsidentify several
mechanisms that could be addressed to increase coherence through funding synergies for scale,
and through implementing coordination andleadership.

2. Methodology

We used publicly available data and documents from primary and secondary sources as well as
commentaries and scientific analysis published in academic journals. Sources were the annual
reports of funding bodies or national databases and documents produced by independent bodies
supported by governmental funding. For data analysis and assessment of impact of strategic
investment programmes we used scientometrictools.

We conducted interviews with experts in health research policies contributing views from different
stakeholder perspectives.For the interview, experts were provided with the draft reportaswell as a
setof guiding questions.

3. Results

Strategic health research funding through the EU framework programmes

The framework programmes (FPs), managed through European Commission Directorate-General
for Research and Innovation (DG RTD),are the EU's largestresearchinvestment. A dedicated channel
for collaborative projects in response to thematic calls is the largest instrumentfor health research
funding, and holds approximately 10 % of the total of successive FP budgets. Thematic priorities
change over time, supported by analysis of funded projects in 2007-2020. Since 2013, biomedical
research no longerhas animportant share. Clinical research for therapies saw a surge between 2012
and 2016, while research towards implementation and management subsequently becomes more
prominent. Horizon Europe has novel accents, such as prevention and digital health. Since 2008, a
growing portfolio of funding instruments supports public-private and public-public partnerships,
although the maininstrumentfor steering priorities remainsthe channelfor collaborative research.


https://ec.europa.eu/info/strategy/priorities-2019-2024/promoting-our-european-way-life/european-health-union_en
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Outside the FP, the health programme supports research managed by European Commission
Directorate-Generalfor Health and Food Safety (DG SANTE). The formerly modest budget received
a significant increase under the EU4Health programme. The focus is on implementation research
and research for policy. Notwithstanding a move towards co-direction and a common executive
agency, funding remains underdifferent DGs. Among the infrastructuresin the European Research
Infrastructure Consortium (ERIC), the most relevant is the European Clinical Research Infrastructure
Network (ECRIN). The ECRIN ensures coordination and scaling up of clinical research capacity, but
not all EU countries are active members.

This analysis shows the potential for FPs to steer funding towards priority areas on the one hand,
and on the other hand, a lack of continuity that decreases coherence. Funding through different
channels offers diversity but also complicates a comprehensive strategy for health research.

Inequalities between Member States in EU health research funding

The countries that formedthe EU upto 2004 (referredto asthe EU-15), generally have a much higher
degree of participation in collaborative EU health research funding through the FPs than countries
that joined the EUin 2004 (referred to as the EU-13). An analysis of the networks between countries
confirms this EU-13 country position.

However, analysis of participationat the level of individual countries revealschangesovertime and
divergence between countries,amongthe EU-13 as well as the EU-15. Potential explanations point
towards the impact of national health research investment and strategies, e.g. in health data and
digitaltools, orinvestment in hubs forinnovation. Anotherindication of theimportance of national
strategies is participation in public-public partnerships, which is more balanced across Member
States.

Participation in health research links to performance and capacity in the health care sector, given
that hospitals and healthcare are the setting for clinical research and data collection. Hence,
substantial differences in health care spending contribute to inequalities in research capacity.
Funding through the European Regional DevelopmentFund (ERDF) and investment in health care
orresearch directly is partof the strategy of some EU-13 countries to increase capacity. Migration of
the workforce from east and south to north within the EU for research and healthcareis intricately
related to the challenges for building health research capacityand moreequal participation.Voices
from different countries confirm the importance of national strategies in reducing gaps in
participationin health research.

Together, the data indicate that paying attention to national strategies, support for capacity
building in healthcare and strengthening partnershipsare optionsto increase inclusiveness.

Global competitiveness and leadership for EU health research funding

Considering the EU-27 as a whole and across all sectors, the EU-27 investment in research and
development (R&D) ranks third worldwide, but growth of investment is much higher in the United
States (US)and in China.In 2015, China overtookthe EU to become thesecondlargest R&D investor.

To assess public investment in EU health research in a global perspective, we used data from
national funding agencies throughout the world. The US National Institutes of Health (NIH) stands
out as thesingle largest funder, with EU funding more thanan orderof magnitude smallerand on a
par with investmentby of national agencies from the United Kingdom (UK), Canada, and Germany.
In the absence of data on health research investmentin China, we used the publication output as a
surrogate. Here the gap between the EU and US is smaller, suggesting potentially more efficient EU
funding. However, China comes secondafter the US and before the EU.

Considering the EU through its FPs as a single entity is justified because of its unique capacity for
funding international cross-border collaborative research. However, only through the EU-wide
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portfolio of investment, of which 90 % is with Member States, the EU comes close to the US. To
leverage that capacity will require more intense coordination.

A comparison of health research governance and leadership in the US shows a weaker profile for
the EU. Within the FPs, leadership with the visibility and health research credentials equivalent to
the NIH director is missing. Some national funding agencies have a strong voice, but there is nojoint
platform or leadership for the EU as a whole.

The comparative data indicate that at world level, EU health research could be stronger and more
competitive. Options include growing the EU programmes and intensified collaboration with and
between Member States, and installing high-profile expert leaders for healthresearch.

Challenges to translating research into better health

Forbringing new products to market

The pipeline for new products starts with discovery research in laboratories, most often academic
research with public funding. Subsequent development then lies with biotech and industry, who
also sponsor the necessary clinical trials. In this pathway is a large attrition, the €translation gap),
ascribed to fragmentation of the R& ecosystem where the different actorswork in silos. This gap is
more pronouncedin the EU thanin the US.

To reduce attrition in the pipeline between discovery and development in the private sector, two
approaches are possible. In the US, a structural organisation brings academic and private actors
togetherin large and powerfultranslational institutes with long-term structural funding. In the EU,
a few similar initiatives exist in Member States. Another approach is incentivising translational
research through project funding. This is the approach of EU funding of collaborative research with
biotech and supporting academic-industry partnerships in the Innovative Health Initiative (IHI. A
more long-term commitment is the European Institute for Technology Health (EIT-Health). The EU
Mission Cancer continues long-term support for cancerresearch, and some other disease areas have
long-term support, however in repeated, rather thanstructural, funding.

Ofnote, the EU also runs a highly-regarded programme supportingdiscovery research through the
European Research Council (ERC), but without a direct health-dedicated channel, whereas the US
this year launched the Advanced Research Projects Agencyfor Health (ARPA-H) to stimulate break-
through transformative research.

A secondreason cited for the translationalgap in the EU is a regulatory system that is complexin its
multitude of regulationsas wellas in the diversity of nationalimplementation and rules.

Clinical studies without commercial interest.

Investigator-driven clinical studies were central to the COVID-19 response and include data
gathering for outcomes of existing treatments and testing new treatment schemes with existing
drugs. They bring high societal value but no commercial opportunities. Forimpact, clinical research
needs scale and advanced study design. Co-creation, including patients, shows the way for
innovative trials. However, the regulatory framework and the means for setting up cross-border
international collaboration are particularly challenging to academicresearchers.

Use of health data

Health data as available in medical records, national databases and dedicated registries offer a
wealth of possibilities for population health monitoring and guiding public health policies, but also
for discovery research driving innovation and better clinical care. Hurdles for accessing use at EU
level include technological hurdles and regulatory challenges.

The dataindicate the needfor the EU to stimulate research thatdelivers for health. Meansto do so
are more structural and long-term support in partnerships, and support for investigator-driven
clinical research. Further facilitation of the regulatory environment will benefit from close
cooperation of all stakeholders, with the medical researchersand patients.



https://www.imi.europa.eu/about-imi/innovative-health-initiative
https://eithealth.eu/who-we-are/
https://erc.europa.eu/
https://www.nih.gov/arpa-h
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Impact on health research of regulations and initiatives for a European health union

Regulations underthe EHU focus on the EU preparedness and responsein times of crisis and cross-
border health threats. The regulation strengthening the mandate of the European Centre for
Disease Prevention and Control (ECDC) is welcomed, but many stakeholders called for an extension
of monitoring beyond infectious diseases. Strengthening the mandate of the European Medicine
Agency (EMA), will facilitate clinical research and navigating the regulatory framework.
Nevertheless, manystakeholders feel that this could further be developed.

For the proposed regulation on the European Health Emergency preparedness and Response
Authority (HERA), a major concern is that the investment in research is insufficient and not at par
with investment in the US. Another concern is governance, about a lack of transparency and
oversight, and a lack of expert scientific leadership and stakeholder involvement. These concerns
are partially related to HERA not being an externalised agency.

Regarding the proposed regulation for a European Health Data Space (EHDS), there is consensus
thatthe access to data has great potential benefit. However many hurdles need to be overcome for
implementation to benefit health research in the key area of clinical cross-border studies. These
include the diversity in regulatory implementation at national level, data harmonisation at higher
level and finding the right balance between publicand individual interests.

With the launch of a pharmaceutical strategy for Europe, the expected better access to new
treatmentsis welcomed. However, on health research, critical voices highlight the need for a more
solid agenda of priorities set up with all stakeholders, and for engaging earlier stages of academic
and translational research. Europe's Beating Cancer plan is seen as an advance for coherence in
health research in this area. The one critical concern is whether it will be sufficiently inclusive for
countries with poorly developed high-level healthcare. The EU4Health programme is an important
financial instrument to fund the EHU actions. However, funding is also through the FPs, raising
concerns about reducedfundingin other areas.

Research for global health and health challengesrelated to climate and biodiversity, are supported
by different programmes but would benefit from being included in the concept of a European
health union.

In summary, the new regulationsand initiatives strengthen the health research landscape.However,
weaknesses remain: a lack of coordination across sectors and with stakeholders in setting the
research agenda. There is opportunityfor leadership towards global health.

Expert views on coherence in EU health research

The interviewees' expert opinions confirmed the analysis provided by the study and also offered
additionalinsights and views.

Experts emphasise the importance of cross-border collaborative health research and the value of
EU-wide coordination. More investment is needed, but also better investment and scientific
excellence is key to ensure research translates in better health. Intensified coordination and
collaboration with Member States is a way to strengthen international clinical research, with cross-
sector partnerships for early translation from discovery to product. Experts emphasise the
importance of stakeholder participation in governance

More attention to national policies in EU-13 countries and support for initiatives from Member
States in novel co-funded actions can enhance cohesion within the EU. For coherence across
research programmes within the EU, experts cite the value of a central management for health
research. They predictthata critical review of programmes can identify those who deliver poorly on
impact. Consequentattrition will reduce complexity.

v
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Experts broadly support theinstitution of a scientific leadership via a Health Research Policy Board,
provided it would haveimpact, guiding investment and support to healthresearch.

4. Conclusions

The data identified several mechanisms underlying the weaknesses in health research. Below is a
shortlist of actionable targetsthatguide the policy options:
- LowEU investment compared to the US and China.
- Limited funding for collaborativeresearch at EU level through the FPs.
- EU-27 lacka joint health research strategy.
- Changing priorities within FPs with variable support for clinical research.
- ECRINis notcentralised at EU leveland does not reach allEU Member States.
- Generally low participation of EU-13 countries, but positive impact of national policies.
- Priority setting and comprehensive strategylack adequate guidance.
- Insufficient structural or long-term funding boosting collaboration for translation.
- Comparedtothe US as world leader, EU health and health research lack a leadership with
strong credentials.
- Limited stakeholder participation, including the academicresearch community and
patients/citizensin setting research agendasand developingregulations.

5. Policy options

Policy options to foster coherence aim at strengthening international cross-border collaboration
and increasing participation across the EU, to increase synergies between programmes through
coordination and to build stronger leadership. Regulations under the EHU were considered as
Policy option 0, i.e. no change. We concluded from the analysis that they do not address the
systemic weaknesses of EU health research.

> Policy options 1-3 build on existing structures
Policy option 1 - Increase the EU budget for collaborative health research

Atworld scale, in relation to the size of the EU, the investment in health research through Horizon
Europeis small, even when consideringthe added EU4Health programme. Doubling the investment
would substantially scale up possibilities for centrally administered impactful EU-wide actions. The
budget could be managed within existing structures, but could also be connectedto otheroptions
for a differently coordinated policy.

Policy option 2 - Increase health research opportunities in the ECDC and HERA

The ECDC is well-placed to identify urgent research needs and opportunities for research to guide
health policies. ECDC is an agency embedded in a global network, where similar agencies have a
stronger research portfolio. The mandate of the HERA response agency could be extended to
proactive clinical and public health research though this would require a revision of governance to
guideresearch.

Policy option 3 - Restructure ECRIN as a central EU body with central financing

This option will create hubs facilitating collaborative clinical studies in all EU countries with
increased inclusiveness and coherence in clinical research. ECRIN has extensive experience and
could lead for more impactful clinical research with data relevant across the EU. There is potential
engagement and alignment with policy for EU-wide evidence gathering Health Technology
Assessment.The change of the statutes has budgetary implications.

> Policy options 4-6 present design for new structures for synergies and leadership.
Policy option 4 - An EU platform of funding agencies and optimisation of co-funding


https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv%3AOJ.L_.2021.458.01.0001.01.ENG&toc=OJ%3AL%3A2021%3A458%3ATOC
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv%3AOJ.L_.2021.458.01.0001.01.ENG&toc=OJ%3AL%3A2021%3A458%3ATOC
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This option is to engage Member States and their funding agencies more strongly in co-creation
and co-funding. A platform of health research funders (equivalent to the former European Medical
Research Council which ended in 2015), with representatives of funding bodies having both
expertise and delegated power, could be a means for developing a long-term perspective and
optimise co-funding, interfacing with the EU. This option would align with the call for more
synergiesinthe 2022 Prague Declaration.

Policy option 5 - A European Health Research Council

A proposal from the Horizon 2020 Scientific Panel for Health comprised a Health Research Policy
Board, to elaborate a comprehensive strategy and policies, and responsible for coordination and
communication. A Scientific Translational Board would oversee synergies between research
programmesand implement actionthrough fundingmechanisms. In 2020, a letter to the European
Commission by Members of the European Parliament and health stakeholders called for more
coordination in health research in reference to the proposal. Setting up a policy board can build on
existing organisations and be led by a high-level expert with strong international credentials.
Existing EU networks for health research can serve as example, and/or it could build up step-wise
from smaller networks between EU countries in disease areas. It would require a creative legal
structure to balance between autonomy and connectedness across the different European
Commission Directorates, to reportunder the Commissioner with health in their mandate.

Policy option 6 — A European health institute

A European health institute would assume health research coordination as proposed under
option 5, but also take a deeper role in health policies. It would provide permanent expertise and
research for publichealth, advice on health strategies beyondcrisis managementand participate in
the dialogue on global health. It could bring together regulatory aspects of health research and
implementation in health care. Such aninstitute could be a flagship for the European health union,
particularly if led by a high-level expert, and could provide supportfora leading role in global health.

> Policy option 7 for leadership and strengthened advice for policy
Policy option 7 - A high-level Scientific Adviser for health

The scientific advice mechanism (SAM), provides evidence for policies by reaching out to the
academies in the EU, and the Science Advice for Policy by European Academies (SAPEA). SAPEA
provides advice based on expert consultation and existing knowledge. The group of high-level
Scientific Advisors currently lacks a prominent medical expert, while inclusion of such a profile
would provide the European Commission with direct access to a high-level expert at all times,
facilitating the elaboration of scientificadvice for health. Although thisoption may require a spedal
call, it is not dependent on changing mandates or legal structures.

Vi
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Fostering coherence in EU health research

1. Introduction

1.1. COVID-19 as a health research challenge for the EU

Across the world, the COVID-19 pandemicand health crisis, with its broad impact on socio-economic
life, has been a major public pre-occupation.In the EU, COVID-19 has shaken up European policies
and challenged the position of the EU in a global health perspective. Assuming its global political
and socio-economicresponsibility, the G20, underthe 2021 Italian Presidency, commissioned a High
Levellndependent Panel (HLIP) on Financing the Global Commonsfor Pandemic Preparednessand
Response to analyse and make recommendations on the way forward. In its foreword, the report
states 'The world does not lack the capacity to limit pandemic risks and to respond much more effectively
than it has responded to Covid-19. We have the ideas, the scientific and technological resources, the
corporate and civil society capabilities, and the finances needed.' Most certainly, health research is at
the centre of the scientific resources but the efficiency of EU health research to respond to current
and future health needs has been questioned (Sipido et al., 2020).

COVID-19is a case study of the challengesfor health research in the EU and the starting point of this
report. We showcase here major aspects of health research that were essential for the Covid -19
response, i.e. clinical research within the healthcare setting, publicly funded research that that
underpins new health product development, in this case vaccines and drugs for treatment, and
health data that feed into public health and health policy decision.

1.2. Clinical studiesrequire cross-border research funding

A major line of research duringCOVID-19 consisted of clinical studies, collecting data on the disease
andfirst reports into potential treatments, all performed within the health care setting. A panoply
of studies was launched (Fragkou et al. 2020). Across the world, massive publicfundraising led to a
total investment of 8 Bi USD within the first year of COVID-19 (OECD, 2021). However, less than
25 % of the investment was international collaboration.

Some of the results were published quickly under the sense of urgency to acquire a much
information as possible, and preprint servers provided public access before in-depth peer-review.
While sharing of public health data has largely been beneficial, there have been several regrettable
incidents in the area of clinical trials, with misguided treatment choices and political
recommendations (Watson,2022).

Several analyses have denounced the lack of proper scale and statistical power that cannot be
remedied by post-hoc combination of results in meta-analysis (O'Grady, 2021). Interventional
clinical studies of proper scale rely on recruitment in a large population and must be led by an
experienced trial centre with a proper platform. Early on, the UK could build on pre-existing research
platforms and strong coordination by theNational Institutes of Health and Care Research, NIHR, and
the UK chief medical officer to launch RECOVERY trial. It evaluates several treatments in a
continuously reviewed and updated design. In the EU, large-scaleinitiatives could only be launched
through the Horizon 2020 (H2020) framework programme. An adaptive trial platformfor COVID-19
therapies EU-RESPONSE, provides scale and coverage of a large population. However, the project
has a duration of 5 years, missing a long-term commitment for funding. Since thelaunch of EU-
RESPONSE, other programmes have been funded, notably the VACCELERATE programme that
provides a pan-European platform for clinical trial design and conduct for vaccine development
trials. The programme was funded under H2020 with a time window of January 2021 through
January 2024.The EU infrastructure European Clinical Research Infrastructures Network (ECRIN)
supports coordination of COVID-19 clinical research across Member States. Nevertheless, a recent



https://pandemic-financing.org/about-us/
https://pandemic-financing.org/about-us/
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)31411-2/fulltext
https://www.clinicalmicrobiologyandinfection.com/article/S1198-743X(20)30296-2/fulltext
https://www.oecd-ilibrary.org/sites/e96ef24b-en/index.html?itemId=/content/component/e96ef24b-en
https://www.nature.com/articles/s41591-021-01654-6
https://www.science.org/content/article/it-s-misinformation-worst-weak-health-studies-can-do-more-harm-good-scientists-say
https://www.nihr.ac.uk/
https://www.recoverytrial.net/
https://ec.europa.eu/info/news/commission-supports-international-clinical-research-network-treat-covid-19-2020-sep-18_en
https://vaccelerate.eu/
https://ecrin.org/

STOA | Panel for the Future of Science and Technology

reflection on thelessons learned for clinical research during Covid-19, emphasised again the need
for better structural support (Goossens et al., 2022).

1.3. Vaccine development built on existing knowledge

The threat of 'disease X' resulting from animal-to-humanvirus mutationand the need for anti-viral
agents andvaccines,spurredinto beingthe Coalition for Epidemic Preparedness Innovations (CEPI),
to lay the ground for vaccine research, from basic discovery to production strategies. While these
structures provided a backbone for vaccine development, the necessary knowledge on the new
virus was lacking and fast response was essential. Therefore, development of a novel COVID-19
vaccine by industry explored application of existing technologies used for other viral diseases. But,
the urgefora COVID-19vaccine also spurreddevelopmentof mRNA-basedvaccines, a strategy that
had not been used so far. The story of the development of these new types of vaccines (Veugelers &
Zachmann, 2020) is a strong example of the contributions of publicly-funded discovery research
which transcends the typical disciplinary boundaries, as well as the importance of support for
translation and innovation. As recently highlighted (Morens, Taubenberger and Fauci, 2022), we
will need renewed and continued research for innovative vaccines and strategies.

1.4. Drugsfor COVID-19 - a long-term endeavour

Different from bacterial diseases, small molecule drug therapies for viral diseases are few. The largest
class of antiviral agents developed, withincreasing therapeutic success, has been targeting HIV, with
more than 40drugs developed, of which more than two dozennow on the market. Successful drug
development followed with a substantial time lag the discovery and characterisation of the virus
(De Clercg and Li, 2016). For Covid-19, several parallel lines of research were started, building on
lessons from the past whileimplementing the latest technology. Nevertheless, and to some extent
not unexpectedly, progress in this area remains slow and the actual virus-eradication is still
elusive.Remdesivir, a broad-spectrum antiviral originally developed and used totreat hepatitis C, is
nowrecognised as a COVID-19 medicine by the WHO.

Further search for antiviral drugs remains an active field of research, where world-wide, public
funding including by the EU, and not-for-profit funding such as by the Bill and Melinda Gates
Foundation, BMGF, have a major role in thefirst discovery stages of researchand early development.
Thisinvestment is essential to feed the pipeline leading to new products where private funding
andindustry take over.

1.5. Public health policies need data and expert coordination

Key to guidance for public health policies are health dataand within the EU, each Member State has
its public health monitoring system.However,for COVID-19 a global coordinationwas needed.One
of the important mechanisms for coordination in the EU is the European Centre for Disease
Prevention and Control, ECDC. Nevertheless, early in the pandemic ECDC could not assume this
role as needed (Jordana & Trivino-Salazar, 2020). A lack of agility and decisiveness of the
organisationrelatedto limited resourcesand mandate, becauseof the distribution of competences
among Member States and national priorities. In addition, ECDC had not had a major role in
addressing public health crises of this magnitude so far (Gontariuk et al., 2021). Eventually the
Centers for Disease Controland Prevention, CDC, in the US, ECDC, in Europe and the World Health
Organisation, WHO, joined force tooverseethe extent of public health risks and measures to address
them. Within the EU, Peter Piot, a world leader in infectious diseases, was appointed special adviser
to the President of the European Commission to assist the European Commission in
management of the pandemic.
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1.6. Fostering coherence of EU health research after COVID-19

Health research for the COVID-19response has taughtthe importance of deep existing knowledge,
agility to acquire new data and translate knowledge into public health measures and health care.
COVID-19 has shown the need for cross-border collaboration in acquiring robust data, the
importance of cooperation and inclusiveness, underleadership to engagefor global health.

Against these needs, COVID-19 highlighted several weaknesses that appear to be systemic and
inherent to the structure and organisation of public funding of health research in the EU. These
include insufficient international collaboration to reach scale and power of clinical studies, as
well as inequalities in participation in health research within the EU. Addressing the global health
crisis requires engagement of the EU with the world with coordination and leadership in health
and health research for the EU. The ecosystem to translate discoveries to new treatments has
several hurdles.

Therefore, in this study we examine the current structure and organisation of the public funding
for EU health research to identify mechanisms that underlie these weaknessesand ways forward.
In a first chapter, we critically examine EU funding schemes for international collaboration and
strategic investment for health research under the framework programmes (FPs). In the next
chapter, we examineinequalities in Member States participation and underlying reasons. We then
look at the position of theEU as a publicfunder for health research in the world, the competitiveness
and impact of EU investment and Member States, and strategies for health research within and
outside the EU. We compare leadership for health research in the EU and the world. Next, we look
at the challenges within the EU for bringing discoveries forward towards novel drugs and treatment.
We then discuss the plans for the European healthunion and how these would, or not, address the
weakness in health research. We reporton interviews with high-level experts on theway forward to
address the structural weaknesses identified. The identified mechanisms are the starting point for
proposed solutionsthrough policy options.
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2. Methodology

2.1. Analysis of investments and expenditures

We used publicly accessible databases and reports from primary and secondary sources. Primary
sources were the annual reports of funding bodies or national databases where available. A
secondary neutral information source were documents produced by independent bodies
supported by governmental funding, the WHO, and the Organisation for Economic Co-operation
and Development, OECD, with contractual agreements and/or direct access to national databases.
A third source were data collected in commissioned reports elaborated by professional consulting
organisations and/orin academicanalyses published as scientificreports.

2.2. Analysis of health research policies and strategic funding

We used publicly available documents fromfunding bodies,as wellas commentaries and scientific
analysis published in academic journals. For the multiannual FPs of the European Union, we used
publicly available and applied informatics tools for content analysis. The impact of strategic
investment programmes was assessed with scientometric tools.

2.2.1. Data sources

We searched for health research projects funded by FP7, the FPfrom 2007-2013, and H2020, the FP
from 2014-2020, and their respective publications, in the Community Research and Development
Information Service (CORDIS), which is the European Commission's primary source of results from
the projects funded by the EU's framework programmes for research and innovation. We found in
the CORDIS database 1008 and 1216 health research projects funded respectively by FP7 and H2020.
In addition, we carried out a search of the publications derived from the health research projects
funded by FP7 and H2020 in the CORDIS database. The CORDIS database lists 35,514 publications
related to FP7-health projects and 12,013 publications related to H2020-health projects.
Subsequently, we performed a search of the publicationslisted in the CORDIS databasein the Web
of Science (WoS), a paid-access platform owned by Clarivate. KU Leuven hasinstitutional access for
members of the institution undera paid license. We found 28,948 and 8,369 papers related to health
research projects fundedby FP7 and H2020, respectively.

2.2.2. Data analysis

The methodology used for the quantitative analysis of the content of the projects financed by the
FPs and of the derived scientific literature was previously used to analyse global funding for
biotechnology research (Fajardo-Ortiz et al. 2022). The content of the projects (title and abstract)
was analyzed using KH Coder version 3, a free software for quantitative content analysis or text
mining. KH Coder generated co-occurrence networks and multidimensional scaling maps to
visualise the content organisation of health research projects funded by the FP7 and H2020. We
coded the terms with the highest frequency in the title and abstract of the projects using
descriptions for types of health research and of diseases, based on expert input by the authors of
the study. This coding was supported by the structure of the contentobservedin the co-occurrence
maps and multidimensional scaling. We also use termassociation networks generated by KH Coder
to analyze the relationship between the coded terms and refine the coding. The similarity in the
distribution of the categories was analysed by KH Coder using the Jaccard index, representing the
relationship between sub-disciplines and groups of diseases through a cluster analysis. Using KH
Coder, we analysed the distribution of the different categories corresponding to the branches of
health researchand disease groupsamongtheprojects grouped by financing scheme. We also used
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VOSviewer to analyse the content of the papers found in the WoS. VOSviewer generated term co-
occurrence maps for both FP7 and H2020.

2.3. Interviews with experts on how to increase coherence in
European Union funding for health research

2.3.1. Format of the interviews

The format of theinterviews, informed consent procedure, data collection and data handling were
in line with the General Data Protection Regulation, GDPR, and approved by the Social and Societal
Ethics Committee of KU Leuven. Interviews were conducted by the main author and at least one
collaborator. Guiding questions regarding challenges and solutions were complemented with free
comments. Interviews were recorded and offline analysed to prepare a summary of main answers
and reflections. The resulting document was sent to the experts for approval. The approved
summaries of the interviews were integrated and structured according to the thematic questions.
The approved abstracts were used in conjunction with the evidence collected in the scientific
literature andin the databases to supportthe elaborationof the policy options.

2.3.2. Profile of the experts

The interviews were conducted with a group of twelve experts with extensive knowledge of the
organisationand funding of health research in the EU. The experts predominantly reside and work
in countries of the EuropeanUnion, with one expert residing in Norway. The experts come different
regions within the EU, both from Member States with long and more recent membership (Belgium,
Denmark, France Germany, Italy, Portugal and Spain; Hungary, Lithuania and Poland respectively).
Eight of the experts are or have been actively involved in health research, while four experts are
active in social sciences research such as economics, public administration and health
administration. All experts have held leading roles and positions of trust in academic or
governmental organisations at the national level, at EU level or global scale. Several experts have
also held leadership roles in non-governmental organisationsand/or professional associations.

2.3.3. Dynamics of the interviews

The experts were provided with thedraftreport and with a list of guiding statementsand questions.
The interviews were conducted by video call and were aimed at gathering observations, ideas and
proposals regarding howto increase the coherence of health research in the EU. The experts were
informed in advance about the content, purpose and nature of the interview. The interviews were
conducted in an open and flexible format, allowing the experts to decide what questions or topics
related to the studythey wished to elaborate on more in depth. The interviewingresearcherlimited
himself to facilitating the conversation by guidingthe interviewee through the topicand asking for
more detailon some points accordingto the profile of the expert interviewed.

2.3.4. Guiding questions

Experts were presented with the following questions and some potential responses as topics for
discussion:

e How can international collaboration be increased to enhance coherence within EU for
strategically oriented health research?

e Are current measures sufficient to increase participation in health research of EU-13
countries (and some EU-15 countries) and addressinequalities within EU?

¢ What measurescould be taken to create more coherence between EU programs?

o Whatleadershipis neededto increase coherence of policies for health research to address
societal needs?
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3. Strategiesfor EU health research funding

3.1. Changing priorities for health research funding between FP7
and H2020

The FPs are the largest research investment of the EU and are under the administration of DG RTD.
FPs have thematiclines for strategicinvestment, one of thembeing health. For health, each FP sets
priorities with specific aims. Under FP7, health research was shaped by overarching policies
aiming for smart, sustainable and inclusive growth through better health and health systems,
innovation through partnerships andimplementation of ERA. Under the Cooperation scheme, both
small, medium and large integrating projects were supported.

The theme Health had three axes, (1) biotechnology and technology development (2) translational
research to better health care, and (3) optimisation of health care delivery. The FP6 approach with
narrow topics was abandoned in favour of more broad topics. The allocated budget was €6
billion. Targets were infectious disease, brain disease and ageing, and the burden of chronic
diseases including cancer. Project funding through competitive calls was complemented with
targeted actions such as the Human Brain project as a flagship funding starting in 2008. In 2011,
support for clinical trials was reinforced.

The launch of the Innovative Medicines Initiative public-private partnerships (2008) was an
important novel instrument for health research. Industry support in kind and matched funding
by the EC to academic partners supported large collaborative research projects within a strategic
research agenda, that was strongly directed towards innovation in health care. Diagnostics and
treatment in major chronic diseases and infectious disease, aligned with the Health theme, while
more specific programmesaimed for novel pathwaysfor drugdiscovery and clinical trials.

In Horizon 2020 health was identified as one of the societal challenges, SC1, with a budget of €7.5
billion. Programming put more emphasis towards improving health through innovation and
implementation, with new instruments targeting SMEs and launch of the EIT Health, as one of
'knowledge and innovation community' (KIC) of the European Institute of Innovation and
Technology (EIT). Under Horizon 2020, major disease areas remained in scope, but were also
addressed in new public-public partnerships, led by Member States. The Joint Programming
Initiatives address antimicrobial resistance, neurodegenerative disease, and included a large action
aroundrare diseases.

In order to determine the impact of the changing emphasis and priorities, we analysed and
compared the contentof the abstracts of funded projects under the major health programmesin
FP7 and Horizon 2020. The analysis of terms with two-dimensional clustering in categories is shown
in Figure 1. In the years 2008 through 2013, biomedical research is highly prominent. Clinical
studies are most prominent in 2012, 2013, 2014, corresponding with the strategic decision.
However, clinical studies declinein the years 2015-2020, in favourof implementation and health
care-oriented fundingin 2018-2019.
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Figure 1 — Domains of health research projectsin FP7 and H2020
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A term analysis of publications connected to FP7 and H2020 (Figure 2), shows that many
manuscriptsresulting from FP7 funding have a bio-mechanisticcomponent relatingto cell therapy
and drug development (large green, blue and yellow clusters), corresponding to the project
abstracts of basicbiomedical sciences, and clinical studies (red cluster),corresponding to the 2012-
2014 strategy. Reports from H2020 still include some mechanistic studies in inflammation,
related to studies in infectious diseases and cancer (red & blue cluster). They also include a more
prominent output in population studies of risk factors for chronic diseases (green cluster).
Altogether, although differences are noted, they are less noticeable than expected from the shifts
in project abstracts (Figure 2). These resultssuggest that the outputin publications is possibly not
fully concordant with the objectives of the projects.

Figure 2—Topics in publications funded by FP7 (left) and H2020 (right)
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Taken together, this analysis indicates that theimplementation of FP7 and Horizon 2020 is to a
large extent successful in funding different types of projects according to strategic decisions.
With changing emphasis in policies, there is a shift in the type of investment towards more
application and implementation, but support for clinical therapeutic studies lack continuity in
the main pillar, though these may have moved to the IMlI programme.

3.2. Opportunitiesand complexity within Horizon Europe

Although Horizon Europewas announced as 'Evolution, not revolution'there are shifts in emphasis
and organisation. The €95.5 billion programme brings forward societal challenges, yet economic
return remains at the forefront. Among the challenges, climate change has been put forward as
priority area for investment with over 35 % of Horizon Europe budget to climate objectives.

For health research, Horizon Europe provides a dedicated programme under societal challenges,
Cluster 1 Health with a budget of €8.25 billion.Importantnovel accents are on prevention and
health promotion, and the deployment of digital tools. The programme also intends to
strengthen the health care industry and the IMI partnership has evolved into the IHI, Innovative
Health Initiatives, including a more diverseindustry. Of the selected missions, one is the Mission
Cancer, and thus animportantaction within health research.

As illustrated, in Figure 3, under Horizon Europe the number of instruments for health research
has increased, and, also has complexity (blue= new under Horizon Europe).

Figure 3 — Overview of funding for health research in the EU
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Novel elements have improved the potential for cross-border health research with the co-fund
programme ERA-Health, which is predominantly financed by Member States. Cross-sector
collaboration is enhanced through the already mentionedIHl and the European Innovation Coundi
(EIC). The development ofa European Health Data Spaceis a regulation proposed underthe public
health agenda of the EU, and is outside of the FP.

An important change in management is more coordination with the Health programme (see
under 3.3.) and co-administration of health research between DG RTD and DG SANTE.
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3.3. Researchin the Health Programme

The EU competence on health and health care is much more limited than for research, but EU
engagementin health is firmly anchored in the EU commitment to protect and act in the face of
common challenges, and to support Member States. Over the years, the actions for health have
grown, with increasing awareness of the benefits of cooperation. Under the 2007 EU strategy
“Together for Health”, the health programme hada budget of €350 million for public health actions.
In 2014-2020, a budget of €498 million was allocated to the Health for Growth Programme, under
care of DG SANTE.

Research includes data collection and analysis for public health and health care systems
improvement, to guide policies at EU level and support for Member States in the area of health.
Some actions for health are connected to research carried out under the FPs. An example of
connected actions is the establishment of the European Reference Networks for rare diseases and
conditions in 2017, and the subsequent establishment of the European Joint Programme on Rare
Diseases in 2019 to supportresearchrelated to rare disease. While an area of success in international
collaboration, it also underscores the fragmentation across programmesand their administration.

Inresponse to theCOVID-19 pandemicthe EU4Health programme was launched which boosted the
Health programme under DG SANTE to€5.3 billion, as part of the actionstowardsa European health
union.

3.4. EU infrastructuresin support of health research

The European Research Infrastructure Consortium (ERIC)is a specific legal form that facilitates the
establishment and operation of research Infrastructures with European interest. There are thirteen
Biological and Medical Sciences Research Infrastructures of which six with more direct health
research connection as listed in Table 1.

Table 1 - Governance of key EU infrastructures for health research

European Research Infrastructure

. Governance
Consortium

European Research Infrastructure on Highly

Pathogenic Agents (ERINHA) Executive Board; Director General; Independent Advisory Board

European Infrastructure for Translational E ive Board: Board of National Di < clentific Advi Board
Medicine (EATRIS) xecutive Board; Board of National Directors; Scientific Advisory Boar

Joint management by hub in Finland (Turku), EMBL for biological imaging
and hub in Italy (Torino) for biomedical imaging, overseen by the Euro-
Biolmaging Board; Scientific Advisory Board; Industry Board Advisory

European Research Infrastructure for
Imaging in Biological & Biomedical Sciences

(Euro-Biolmaging)

Panel
European Clinical Research Infrastructure Steering Committee; Network Committee (scientific representatives);
Network (ECRIN) Advisory Board

Biobanking and BioMolecular resources

Management Committee, Steering Committee, Finance Committee,
Research Infrastructure

Stakeholder Forum (European patients' organisations, civil society,
(BBMRI-ERIC) industry, and academia); Scientific and Ethical Advisory Board

Survey of Health, Ageing and Retirement in

Europe (SHARE) Management Board; Scientific Monitoring Board


http://publications.europa.eu/resource/cellar/22e7ace9-60bb-11e9-b6eb-01aa75ed71a1.0001.01/DOC_1
http://publications.europa.eu/resource/cellar/22e7ace9-60bb-11e9-b6eb-01aa75ed71a1.0001.01/DOC_1
https://ec.europa.eu/health/european-reference-networks/overview_en
https://cordis.europa.eu/project/id/825575
https://cordis.europa.eu/project/id/825575
https://health.ec.europa.eu/funding/eu4health-programme-2021-2027-vision-healthier-european-union_en
https://ec.europa.eu/info/strategy/priorities-2019-2024/promoting-our-european-way-life/european-health-union_en
https://ec.europa.eu/info/strategy/priorities-2019-2024/promoting-our-european-way-life/european-health-union_en
https://ec.europa.eu/info/research-and-innovation/strategy/strategy-2020-2024/our-digital-future/european-research-infrastructures/eric_en
https://cordis.europa.eu/article/id/428694-uniting-life-science-research-infrastructures-in-europe
https://www.erinha.eu/
https://eatris.eu/
https://www.eurobioimaging.eu/
https://ecrin.org/
https://www.bbmri-eric.eu/
http://www.share-project.org/home0.html
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The core governance is by an assembly of members, with representatives of the national
governments, and a management board/committee. However, the regulatory framework of the
ERICs allows adaptation to the specific needs of each infrastructure. For example, Euro-Biolmaging
works as a network managed by a hub in Finland. Under different names, all have a scientific
advisory board. Interestingly, the governance of Eurobioimaging includes an Industry Board
Advisory Panel. Some, like BBMRI-ERICincludesin its governance a Stakeholder Forum that serves
as its maininterface for European patients, civil society, industry, andacademia.

Theinfrastructures are designed and implemented under the European Strategy Forum on Research
Infrastructures (ESFRI), where Member States and the European Commission are represented.
Financial support for the infrastructuresis through membership contributions, resulting in variable
participation of Member States.

3.5. Summary and conclusions

The major single dedicated investmentin health research in the FPs is the section for collaborative
research. As a fraction of the total investment in the framework programmes, it is around 10 % of
the total budget, with little change over the years, if anything a decrease. This health research
budgetis animportanttoolto steer fundingof strategic priorities.

Noted changes in priorities are first the loss of biomedical research from the collaborative projects.
Second, there was a surge of funding for clinical research that was not visibly maintained. Thirdly,
new initiatives have brought opportunitiesfor health research through public-private partnerships
that primarily aim to promote the transfer from discoveries into new product. While strategically
important, this increasing diversity of funding, in the absence of a larger budget, may negatively
impact on collaborative and clinical research.

Partially addressing this concern, Horizon Europe promises strengthening of the public-public
partnerships, with Member States in collaborative networks and infrastructures. Since most of the
funding comes from Member States this is an effective increase of investment in collaborative
research. However, as Member States will be the main funders from national budgets, participation
may not be open or accessible to all.

In conclusion, EU funding through the FPs is a powerful means to steer health research. The
complexity of funding through the array of instruments offers flexibility yet is also of potential
concern, especially with regard to maintaining a comprehensive strategy for health research and
inclusiveness. Future policies should address the scope and budget for funding for collaborative
research, coherence and synergies between instruments and the mechanisms to guide strategic
priorities.
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4. Inequalities between Member Statesin EU health research
funding

4.1. EU membership durationand economy as determinants

We consider EU Member States in two groups as the primary object of this analysis. The first group
is made up of the thirteen countries (EU-13) that joined the European Union in or after 2004:
Bulgaria, Croatia, Cyprus, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Malta, Poland,
Romania, Slovakia and Slovenia. The second group is made up of those countries that were part
of the EU before 2004 (EU-15): Austria, Belgium, Denmark, Finland, France, Germany, Greece,
Ireland, Italy, Luxembourg, Netherlands, Portugal, Spain, Sweden and United Kingdom. In the course
of this analysis, we also refer to some of the European countries that were affected by the
economic crisis of 2008 and implemented strong budget reductions. In this chapter, we document
inequalities over time and at country level, to identify mechanisms and targets to increase
coherencein participation acrossthe EU.

4.2. Unequal participation of the group of EU-13 countries

The gap between the EU-13 and EU-15 countriesis huge as 96.9 % of total health research grants
from the Framework Programmes were assigned to EU-15 countries between 2007 and 2016 (Kao
et al., 2019). A comparably large gap was seen in an analysis for 2014-2020 (Gallo et al., 2020).
However, the aforementioned analysis does not separate the information between the FP7 and
H2020 frameworks, to know if there has been a reduction or an increase in inequality in
participation given the change in research priorities (Chapter 3).

To address this question, we compared the percentage of total funding received by EU-13 and EU-15
countries, associated countries (AC) and third countries (TC) in FP7 and H2020, using the data on
health research financing in the CORDIS database. Fromthe pie charts in Figure 4, it is not possible
to notice a major change in the participation of EU-13 countries as a group.

Figure 4 — Participation of the EU15, EU13, associated and third party countriesin health
researchin FP7 and H2020

Percentage participation by group of countries in Percentage participation by group of countries in
FP7-health H2020-health

M E15 countries M E15 countries

™ E13 countries ™ E13 countries
 Associate countries W Associate countries

Third countries Third countries

Sources: CORDIS database.
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4.3. EU-13 participation in networksin FP7 and Horizon 2020

A complementary perspective on the participation of Member States in the framework programmes
comes from the analysis of collaborative networks and the evolution in between FP7 and H2020.
For this purpose, we built network models derived from collaborative projects as registered in the
CORDIS database.Forthe purpose of thisanalysis, the networkrendersonly of the EU countries plus
the associated countries.In the rendering, the size of thenode of a country, is a function of its central
position and thickness of the connecting lines between countries reflects the number of common
projects.

In the data for FP7 (Figure 5), we can see that the central nucleus of highly interconnected
countries is made up of the main economies of the EU-15 group plus Switzerland. On the
periphery are allthe countries of the EU-13 group, in addition to those countries that were hit hard
by the 2008 crisis, such as Ireland, Greece and Portugal (Figure xx). United Kingdom followed by
Germany was the main connectionwith these countriesin peripheral positions.

Figure 5 — The FP7 collaboration network in health research

Romania
[
Lithuania @®Estonia
)
.E 19 ®Bulgaria
Slovakia ®lsrasel
E13 Ay
Ireland == .
L Switzerland "2
.Associated ® [ %ermany Hungary
countries Greece® Bl
United '.A i @Finland
Portugal® nite usStria
¢ Kingdom Belgiur® - =gy @sweden
Luxembourg® Spain
Czech Netherlang .France
Republic
Croatia®
Slovenia®
Latvia®
Norway®

L] ®Turkey
Poland
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ForH2020 (Figure 6), the central nucleusremainsformed by themain economies of the EU-15 group
plus Switzerland. However, compared to FP7, Greece, Portugal and Ireland now form part of the
central core of countries and Germany becomes the country with the greatest connectivity and
main contact with the EU countries. Despite a greater participation, all the countries of the EU-13
group remain in peripheral positions.
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Figure 6 — The H2020 collaboration network in health research
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These data suggest there may have been changes at individual country level prompting further
analysis.

4.4. Substantial shifts between FP7 and H2020 for individual EU
Member States

We thus calculated the FP7 and H2020 health research participation by country. First, lookingat the
number of projects (Figure 7), the size of countries and theireconomy influence the ranking.

Nevertheless, among the EU-15 countries, the large economies, Germany, the United Kingdom
and France, saw areduction in the number of projects between FP7 and H2020. In contrast,some
of the countries affected by the 2008 crisis, Portugal, Ireland, Greece and Spain significantly
increased their participation. Of note as well, Luxembourg, went from 19 projects supported by
FP7 to 64 in H2020, one of the largest increases. Amongthe EU-13 countries, Croatia, Slovakia Latvia,
Cyprus, Malta, Romania and Slovenia increased their participation, with an exceptional growth in

Figure 7 — Number of health research projects per Member State in FP7 and H2020
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Data source: CORDIS database — note: range and scale for EU13 and EU15 data are different.
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Cyprus, which went from 10 projects in FP7 to 36 in H2020. Estonia, Czechia, Poland remained stable
but Hungary, Lithuania and Bulgariahad fewer projects fundedin H2020 thanin FP7.

To correct for the size of countries, we examined funding per capita, illustrated in Figure 8.

Figure 8 — Funding rate (€ perinhabitant) for health researchin FP7 and H2020
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Data sources: CORDIS database and demographic information from the United Nations,

In this perspective, except for Hungary and Lithuania among the EU-13, all Member States the
countries of the European Union saw an increase in the financing rate for health research per
inhabitant though with big differences. Among the EU-15 countries, Luxembourg practically
increased its funding six-fold, and the Netherlands and Belgiumalso significantly increased their
participation, while large EU economies such as Germany and France remained stable. Among the
EU-13 countries, Estonia saw the largest growth and Cyprus almost six-folded its health
research funding between FP7 and H2020 while Slovenia doubled its participation, and Latvia
and Romania tripled their financing. Bulgaria, Poland, and Slovakia had a modest growth while
Lithuania and Hungary decreased their participation. Also,a numberof the EU countries affected
by the 2008 crisis, namely Greece, Portugaland Spain doubled theirfunding.

For the two largest increases, some potential explanations can be found. The increase in
Luxembourg's participation between FP7 and H2020 can be explained in part by a greater
participation of the Luxembourg Institute of Health and the University of Luxembourg. These
institutions have engagedin large-scale projectson systems medicine anddigital health, topics that
aligned with H2020 priorities. The research connected tothe emergence of start-up companies such
as Information Technology for Translational Medicine. In the case of Estonia, the increase in
participation is linked to a strategy forexcellence but also alignmentwith research on development
of digital health as part of the country's vision and leadership rolein the EU.
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45.A different profile for participation in public-public
partnerships

In the public-public partnerships, national fundingagencies of Member States engagefor individual
strategic programs. In this configuration, national priorities define participation. Figure 9 illustrates
participation in H2020 partnerships,including EJP_CoFund, ERA-NET, ERA-NET Cofund, ERA-NET
plus,and Joint Programming Initiative (JPI). Although EU 15 countries stillhave the largest number
of participation, the distribution is more balanced.

Figure 9 — Country participationin ERA networks under health in H2020
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Data source: ERA-LEARN.

A similar trend is seen for participation in the infrastructures (Figure 10), with a more balanced
presence of all Member States.

Figure 10 —-EU13 and EU15 participationin health-related ERIC
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Sources: ERINHA, EATRIS, Euro-Biolmaging, ECRIN, BBMRI-ERIC, and SHARE.
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4.6. Use of structural funds for health research

Another distinctionat country levelis in the use of European Structural and Investment Funds (ESIF),
in particular the_European Regional Development Fund (ERDF). The goal of the ERDF is to
“strengthen economic, social and territorial cohesion in the European Union by correcting
imbalances between its regions.”. For the period 2007-2013 the Cohesion Policy that guides the
operation of the ERDF emphasised the need to stimulate and enhance Research and Innovation
capacities, while for the 2014-2020 period, research and innovationwere among the four thematic
priorities of the ERDF. Therefore, different guiding, technical and policy documents from EU
institutions have advanced the development of synergies between different sources of financingto
strengthen the scientific and technological development and increase participation in future
framework programmes of countries lagging behind.

Theinformation available in the opendata portal of ESIF allowed dissecting the investmentin health
research (Figure 11). The data show that those EU-13 countries that had a low participation in
the FP7 and H2020 framework programmes make greater use of ERDF than EU-15 countries.
The amounts are comparable to those received through the framework programmes, with Poland
being a major beneficiary.

Figure 11 — European Regional Development Fund funding of health research
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The prominent position of Poland in the use of ERDF to finance R&l in the area of medical and
health research, is in line with a recent report for the period 2014-2020 (Dubas-Jakdbczyk & Koziet
2022). The importance of these funds for Poland is evidenced by considering that about a third of
the capital investmentin health in Poland comes from this source of financing, mostly invested in
hospital infrastructure (Dubas-Jakébczyk &Koziet2022).

16


https://cohesiondata.ec.europa.eu/funds
https://ec.europa.eu/regional_policy/en/funding/erdf
https://ec.europa.eu/regional_policy/sources/docgener/evaluation/pdf/eval2007/rtd-2007/rtd-2007-final.pdf
https://ec.europa.eu/regional_policy/en/funding/erdf/2014-2020
https://ec.europa.eu/regional_policy/en/funding/erdf/2014-2020
https://ec.europa.eu/regional_policy/sources/docgener/guides/synergy/synergies_en.pdf
https://publications.jrc.ec.europa.eu/repository/handle/JRC123485
https://www.europarl.europa.eu/thinktank/en/document/EPRS_IDA(2020)641542
https://www.frontiersin.org/articles/10.3389/fpubh.2022.873433/full
https://www.frontiersin.org/articles/10.3389/fpubh.2022.873433/full
https://cohesiondata.ec.europa.eu/funds

Fostering coherence in EU health research

4.7. Academicand healthcare workforce migration contributes to
the gap

The impact of research funding on the mobility of the scientific workforce is complex but highly
relevantin the discussion of inequalities. The ability of countries to circulate, attract andretain their
intellectual capital is essential for their economic development (Kerr et al., 2016) which in turn
contributes to infrastructures and capacity to attract funding. Two major factors have contributed
to migration of health research workforce, i.e. the 2004 EU enlargementand the 2008 financial crisis.

One of the main transformations of the Europeanresearch constellation was the EU enlargement in
2004 with theinclusion of 12 new member countries. The new opportunities for mobility towards
countries with a higher research intensity and capacity led researchers away from the newly
incorporated Member States. This migration not only led to a loss of workforce in these countries,
but also actually resulted in a reduced intensity of previous international collaborations (Doria
Arrieta et al., 2017). The most internationally oriented researchers leaving their country could
explain this loss of previous cross-border collaboration.

The 2007-2008 financial crisis also profoundly affected migration of the intellectual laborforce. An
analysis of theloss and gain of workers with tertiary education in 30 European countriesfound that
e.g.Greece, Ireland, and Spain, which had a balance in the mobility of their workforce before the
2000-2008 crisis, had a net loss of graduates in the post-crisis years (Zhang & Lucey 2019). Portugal
andto a certain extent Spain had a lower capacity to retain researchers, comparedto Finlandand
the Netherlands (Santos Horta &Heitor 2016).

The loss of workforce in Portugal occurred after a substantial increase in the hiring of researchers
and research staff between 2005 and 2008. Government initiatives to align its research and
innovation policy in accordance with the EU goals had led to mobilizing public resources and
reaching a goal of 7.2 researchers per 1,000 active inhabitants in 2008 (Hasanefendic, 2017).
However, with the commitments made with the Troika (the European Commission, the European
Central Bank and the International Monetary Fund) to apply cuts to public spending and a new
government elected in 2011 focused on macroeconomic stabilisation, Portuguese scientific
development ceased to be a priority in the post-crisis years.

The mechanisms behind theloss of workforce in Greece show many similarities. Due to budget cuts
stemming from the 2008 crisis, the number of Greek academics abroad increased from 120,000 in
2010 to an estimated 150,000 in 2013 (Trachana, 2013). The reasons for emigration were primarily
better career prospects and advanced research possibilities, against scarcity of attractive jobs in
Greece.

The medicaland healthcare force also migrates towards rich EU countries. As anexample, the Greek
austerity policy generated a paradoxical imbalance in the health sector in terms of supply and
demand for the medical workforce (Ifanti et al, 2014). The lack of job opportunities and the search
for a specialty has displaced Greek doctors to Germany, the United Kingdomand the Scandinavian
countries given the high demand in those countries for medical personnel (Ifantiet al, 2014).

4.8. Strategiesto close the gap: three cases

Both the EU-13 countriesand the EU countries most affected by the 2008 crisis developed strategies
to close the research and innovation gap, aiming for excellence and investment as in these
collected views.
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Greece. Costas Fotakis, formeralternate Minister forResearchand Innovation, talked in an interview
(Maragkou, 2015). about the importance of collaboration with leading European research
organisations, andthe advantage of having two leading institutions in Greece:

“FORTH and the Centre for Research and Technology Hellas are among the top 20 European centres
regarding competitiveness through participation in FP7, while the National Centre for Scientific
Research, Demokritos, is in the top 50.”

As well, the former Greek minister spoke of the need to simplify and adjust the legal and
administrative frameworks to the needs of research and innovation (Maragkou, 2015):

“...itis crucial that we pursue not only scientific but also entrepreneurial quality; towards this latter point
we need to improve the legal and financial frame for research and innovation, which is most likely the
weakest part of the chain. Our priorities include the establishment of rules adapted to the specific needs
of research work.”

Fotakis also mentioned how Structural Funds could be used to support poles of excellence and
reverse the brain drain that affects Greece (Maragkou, 2015):

“Through the EU Structural Funds, we have planned targeted calls for supporting researchers at the pre-
and postdoctoral levels, as well as reinforcing poles of excellence, which could be attractive to talented
young scientists and also well-established researchers.”

Estonia. In an interview for Nature (Schiermeier, 2019), the Estonian scientists Juri Allik and Martin
Zobel and Jaak Aaviksoo, former rector of the Tallinn University of Technology, narrate how the
scientific development of Estonia is linked to a profound Western-oriented reform, motivated by
the desire to consolidate its independence. Despite the progress made, science and innovation in
Estonia are deeplydependent on EU resources with almost half of theresearchbudget comingfrom
EU funds (Schiermeier, 2019).

Hungary. Similar to the case of Estonia, the modernisation of the Hungarian research and
innovation system was mainly aimed at displacing the academic structures of the communist
regimes and replacing them with a western model of science. In an interview for Nature
(Schiermeier,2011), Jozsef Palinkas, then president of the Hungarian Academy of Sciences (HAS),
spoke enthusiastically about the reforms thatwere taking place.

“Many of our present institutes have a mundane office air about them when they should be inspiring
academic hubs. .. Without more pronounced teamwork and competition we will lose our foothold in the
world's scientific community.”

The reform was intended to transform the HAS into a network of interdisciplinary research centres
similar to the Max Planck Society (Schiermeier,2011). This reform was accompanied by a historic
increase in government funding for science and innovation. More recently, Palinkas, president of
the National Research, Development and Innovation Office (2015-2018), instituted a public funding
system for researchbased on academic merit, which according to Péalinkas “creates a lot of tension in
the community, but without such serious selection science won't work well” (Abbott, 2017).

However, the modernisation process of science and innovationin Hungaryis vulnerable to political
tensions in the country. In 2019, the Ministry of Innovation and Technology sought to use the 17
billion forint (US$60.2 million) destined to pay the running costs of the HAS to finance specific calls
(Abbott, 2019). The president of HAS commented (Abbott,2019):

“This was unacceptable... we would be competing for our own running costs — we wouldn't be
able to propose spectacular science, and spectacular science is what we need to be doing.”
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4.9. Summary and conclusions

Our results do not show a substantial progress between FP7 and Horizon 2020 in terms of a growth
in the participation of the group of EU-13 countries in the collaborative research projects. However,
important shifts are visible at Member States level. Some countries increased their participation
while others did not. Interestingly, in the ERA networks and research infrastructures, profiles of
participation are more balancedthan those in the networks funded at EU-level.

Regarding underlying mechanisms, the data point to the major role of individual Member States
policies, as also expressed in some collected views. Inequality in participation in the health research
programmes among EU-13 countries is related to long-term structural processes, but also to
elements specific to health research. One is the strong link to the healthcare and its workforce
migration, where several countries lose skilled workers.

Future investments into the health care system through EU4Health and NextGenerationEU, could
contribute to increasing the participation of EU-13 countries in clinical research. For research, the
planned ERA Health and Member State collaboration could strengthen national research capadity.
This will however not succeed without local structural measures. Another element is choices in
research priorities and alignment with the EU strategies in health and research with emphasis on
clinical implementation and digital health, which are example areas for the growth in the
participation of the countries of the EU-13 group.

Increased and better useof the ERDF to finance medical and health research could help to decrease
thegapin participation across the EU. A moreinclusive participation will thus foremostdepend on
national policies but will be supported by access to EU funds that strengthen local research
infrastructure and capacity, and by enhanced partnerships between Member States.
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5. EU health research funding - global competitiveness and
leadership

5.1. Growth of R&D investmentin the EU is slow

Public investment in health research by governments is part of a larger investment and total
expenditure in R&D. As a starting point, Figure 12 shows the importance of the EU, but also the
predominance of the US andfast growth in China.

Figure 12 —-R&D expenditure inthe top world economies (million USD)
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Source: OECD (2022), Gross domestic spending on R&D (indicator).

5.2. EU funding among top 10 of world-wide publicinvestmentin
health research

We next analyse the position of the EU asa publicfunder forhealthresearch through the framework
programmes, in a comparison with other well-defined public and charitable funding bodies for
healthresearch.

A 2016 study identified the top funders of health research in the public and philanthropic sector,
who together represent40 % of total expenditure (Viergever &Hendriks, 2016). These included the
National Institutes of Health, NIH, the European Commission, the UK Medical Research Council,
Inserm in France, the Canadian Institute for Health Research, CIHR, the Wellcome foundation, the
Australian National Health and Medical Research Council, NHMRC, the Howard Hughes Medical
Institute, HHMI, and health research in the German Science Foundation, DFG. We directly accessed
the latest available data on public websites of these major funders for 2019 to extract health
research investment(Figure 13).

These data confirm, unsurprisingly, the predominance of the NIH as single governmental
funding body for health research in the world. The data also show that as a funder, the EU
framework programmesare on a par with several other national funders in EU Member States.
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Figure 13 — Reported spending on health researchin 2019 (million EUR)
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Source: Authors, extracted from public annual reports.

Extrapolating to health research funding by country, introduces the complexity as well as
concentration of some of the major funding. E.g. in Germany, DFG funding is complemented by
funding at state level. In the US, the NIH funds are complemented by disease-oriented charitable
funding, as well as by foundational investment, e.g. HHM|, the Bill & Melinda Gates Foundation,
BMGF, and others. In the UK, the Wellcomefoundation, evenif a global funder, largely spends within
the UK and complements MRC/NIHR funding for health research, probably putting the UK in the
second position for health researchfunding by country.

We further analysed the impact of the EU health research fundingto that of other major funders
by comparing publication output, in the areas of breast cancer and coronary heart disease, as
indexed in the Web of Science, and identified their ten main sources of funding, including from
China (Figure 14). The graph confirms the lead of the NIH, but also of China. Onthe other hand,
the impact of EU funding appears larger than expected from the investment. Funding as shown
in Figure 13 suggests 1: 25 ratio to NIH, whereas publication output (Figure 14) is a 1:3. This could
be specific to the disease areas, but another hypothesis is that EU funding is targeting high impact
research. Of note, these disease areas are also funded by impactful charitable and scientific
organisations.

Figure 14 — Main sources of funding by number of publications
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Source: Web of Science extracted by the authors.
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5.3. Impactof EU is through the ecosystem with Member States

At a world scale, the impact of the EU comes from the entire health research investment, i.e. EU
funding and Member State investments. Compared to public funding of researchby Member States,
EU funding constitutes only a fraction of the total expenditure within the EU, estimated at 10-
15 % depending on the field. The data for 2020 shown in Figure 15 are probably distorted by
increased national spending related to COVID-19 but underscore the large Member States
contributionsto health research.

Figure 15 - Public expenditure of the Member States vs EU contribution to the
financing of health R&D in 2020 (million EUR; % of total)
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Sources: Eurostat. Government expenditure on health, and Horizon 2020 Dashboard. Extracted by
the authors.

When we add the public spending of the Member States on health research to the contribution of
H2020, the 2020 funding for health research reaches €20 billion, an amount close to but still
substantially below NIH investment.

5.4. Impact of EU health research throughfunding of cross-border
collaborations

In contrast to the limited financial share of EU framework programmes to total funding (Figure..),
the EU is the major funder of cross-border collaborative research. Member States funding is
mostly entirely spent withinthe countries. Member Statesengage in biand multi-lateral agreements
but only few agencies fund costs of international collaboration in another country. The impact of
international collaborations can be measured in analysis of publications, and in the contribution of
international clinical research to establishingvalue, through efficacy and safety, of new treatments.
For the latter, public funding is essential to support clinical research that is of no commercial
interest. The European Medicine Agency puts the number of studies without industry sponsor at
40 % and even higher during Covid-19.

5.5. Research in EU Member Statesis linked to healthcare

Much of the health care innovation, whether evaluating new treatments or introducing new
products in diagnostics and care, relies on research and development inside regular health care
activities and structures. As well, regular health careis the setting for clinical discovery research,
interactive translation and use of real world data is a research tool. Therefore, there is a continuous
interaction between research and practice, as well as with public health. The provision of health care
is in most countries one of the major public expenditures, far exceeding the investmentin health
research butalso intricatelylinked to the research activities (Bouillon et al, 2015).
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Recent data from Eurostat include health research spending by Member State governments
inside the total spending on health services (Figure 16) and confirm that research expenditure
is but a fraction of the health cost. Of note, these figures as total national spendingindicate that
analysis of single agencies, are incomplete to estimate the total expenditure.

Figure 16 — Average expenditure in the EU27 in health research as % of total government
spendingin 2020
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Health expenditure and health research investment run largely parallel, reflecting foremost the
global distribution of wealth, but there areimportant links between investment in health care
and research capacity. A competent workforce, good infrastructures, better data availability, are
settings that support clinical research, promote international collaboration and further boost
national performance. As an example, the investments in health care in China in the last fifteen
years are now translating in larger participation in clinical research and are attractingattention from
the pharmaceuticalindustry as well. More recently, Chinese investmentin digital technologies and
access to large amounts of health data will contribute to this trend.

5.6. Weak coordination and leadership for EU health research

5.6.1. Leadership for health research within the EU

The European Commissionis responsible for strategic planning and execution of the health research
programmesfunded undertheregulations of Horizon Europe. To this end, the Directorate-General
staff works with the Programme Committees (PC) with representatives from MS. Together they
develop the strategic planning, the work programmes and implementation. Different sections of
Horizon Europe have dedicated PCs, e.g. for ERC, EIC, Research Infrastructures, and there is a PC for
strategic overview and coherence, including missions. There is one PC configuration for funding
through the cluster Health. Within these PCs, Member States may delegate representatives that
areclosest to thetopice.g.in health,and Member Statescan also include expertsin their attending
representatives. Of interest in the search for coherence, the PCs for Health include EC staff from
different DGs relevant for health research, i.e. from SANTE and CONNECT. Co-administration of the
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research programmes by DGRTD, DG SANTE and DG CONNECT has also led to the implementation
ofthe Health and Digital Executive Agency, Health and Digital Executive Agency, HaDEA.

DG RTD organises consultations about the annual work programmes and R&l days thatare open to
all. However, under Horizon Europe there is no formal scientific or stakeholder board or
leadership forthe cluster Health. High-rank DG RTD staff represent the EU funding programme in
external meetings.

In contrast, public-private partnerships have dedicated boards and executive directors, to set
out strategies and monitoring of the programme outputs and directions. As an example, the
Innovative Health Initiatives Joint Undertaking has an Executive Director and a Governing Board,
consisting of EC and industry members, further supported by the Science & Innovation Panel.
Together and with stakeholder consultation, they develop a Strategic Research and Innovation
Agenda.

A novel public-public partnership under Horizon Europe is the ERA - Health, a public-public
partnership.The proposal identified several key areas. The governance will be jointly by EC and
Member States, and funders that could be partofthe ERA. At thistime, investigator-initiated clinical
research will be a focus for thefirst two years tobe subsequently evaluated. Forfuture governance,
a Strategic Advisory Board is to be installed.

As part ofthe FPs, ERChas a special place, with a governing body in the ERC Scientific Council and
President, formal representative of ERC. However, within ERCfunding is based onexcellence, and
not guided by strategic prioritiesfor health.

Among the Chief Scientific Advisors to the European Commission, a profile in health research is
absent, even if the group has a strong link to the academies with a special link to Federation of
European Academies of Medicine, FEAM, for scientificadvice.

5.6.2. EU leadership in global perspective

The EU health research programmes have a proper governance structure according to the
regulation with strong involvement of Member States. However, to ensure strategic impact,
leadership with experience and credentials are major assets. One of the strengths inthe US is
the long-term commitment to a scientific profile of the leadership of the major agencies for
health and health research, i.e.the NIH, the Food and Drug Administration (FDA) and the CDC. In the
EU, the agencies EMA and ECDC have a scientific leadership in addition to the executive director
and board. These EU agencies find their partners in the global dialogue with their equivalent in
the US (FDA, CDC) and other countries.

For the health research programmes under Horizon Europe, an equivalent leadership with the
visibility and credentials as for NIH is missing. Several conspiring reasonscan be named. Within
the EU, thereis no formal coordination between the EU funding programmes and the Member
States funding agencies notwithstanding contacts within programme committees. An
independent platform for health research coordination between Member States with
representatives for health research at national level, was part of the_former European Science
Foundation but is no longer active. At global level, the European Commission takes part in
meetings with NIH through the DG RTD staff, and large funding agencies of Member States
participate in their own capacity. Of note, even at global level coordination of health research
remains weak or lacks transparency, as noted in 2011 by Viergever. Although the WHO launched
a platform, the information is not up to date.
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5.7. Summary and conclusions

In terms ofinvestment, the EU holds an important portfolio of health research funding through its
framework programmes, putting it at par with otherleading national funding agencies, but not the
US or China.However, considering the size of investmentof the EU together with Member States a
much larger role could be assumed in world competitiveness, where Chinais growing at a fast rate,
though this may require intensified coordination.

Major impact of EU investment in health research lies in its support to EU-wide cross-border
collaboration where Member States have limited possibilities. Ways forward are to strengthen EU-
wide collaborations in health research with appropriate budgets and coordination. Options are
strengthening within the framework programmesor undera dedicated health researchstructure.

A secondimportantelementis the embedding of health research withinthe healthcare system, with
mutualinteractionsand benefits for investment. In many Member States, research and health care
aresilos under different Ministries,andat EU level as well, cross-agency collaboration is in itsinfancy.
Yetfor progressin health, a closer coordination could be pursued,where the EU could take guidance
through example programmes such as in rare diseases, and cancer. Another possibility lies in the
future Europeanhealth union, which could strengthenthe health and researchinteraction.

Thirdly, looking within the EU as well as at the EU as partner in a global health research perspective,
health research would benefit from a strong, visible leadership and science-guided stakeholder
input into the strategies. Member States could rebuild a platform for coordination and support a
leadership structure with the EU for globalinteractions.
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6. Challengesfor translating research into better health

6.1. The pipeline from discovery to innovative products

This section give a brief review of the pathways for drug development. It is an area where public
funding has a major role in the early stages of discovery and preclinical research. For product
development, private actors, biotechand laterindustry, have a majorrole, asillustratedin Figure 17.

Figure 17 — Discovery, translation, innovation and clinical research
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To bring products to the market, evidence for safety and efficacy requires clinical trials, which rely
again heavily on the access to excellent clinical research facilities, supported by publicfunding.

6.1.1. The translational gap

An analysis of the translation of biology discoveriesinto treatmentsin the European context found
that the EU “has lagged in its translational performance versus the US” (Barker & Scannell 2015). One
reason put forward was thatin the EU the “current translational thinking is based too much on the
push model of innovation, with a linear progress from genomics to target to drug to approved
treatment.” This has led to the so-called European paradox consisting of the extraordinary capacity
of the EU to generate scientificknowledge in biomedicine and its relativeinability to transform that
scientificknowledge into innovations (Aarden, Marelli&Blasimme, 2021). Among the causes of the
European paradox would be a fragmentation of the R& ecosystem where the different actors are
seen towork in silos (Aarden, Marelli &Blasimme, 2021).

To address this fragmentation a first approach is a structural organisation. Within the US, this
approach has generated several large dedicated institutes with long-term structural funding,
such as the Harvard Catalyst for or the Duke Clinical and Translational Science Institute. In these
institutes, academia, clinical researchers andsupportive research facilities are brought together and
work closely to biotech. NIH has itself launched the National Center for Advancing Translational
Sciences, NCATS. Among the EU Member States, an example of a dedicated institute is the
Luxemburg Institute of Health which has a major focus on translation.

A second and complementary approach is incentivising translational research in temporary
alliances for specificmedical needs. This is the approach taken by funders, supporting projects of
variable scope and duration, including the EU, but with variable commitment. In Germany, long-
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term structural funding supportsthe German Centersfor Health Research, with a major emphasis
on translational research from TO to T4. Under EU support, an example of success of translational
research in mixed approach of structural organisation and dedicated funding in the EU is the
International Rare Diseases Research Consortium, which is a global consortium with multiple
funders, including the EU,and which focuses on drug development (Lochmiiller,2017). Whereas the
goalof 200 new therapies was reached early, new drug developmentis stillin need of acceleration
(Hivert et al, 2021). A positive outlook is the development of new drugs for cystic fibrosis, moving
from products that act on the symptoms of the disease to new therapies aimed at cause of the
disease (Ponzano et al, 2018). This development requires greater collaboration between patient
organisations, academia and industry.

At present, collaborative health research in Horizon Europe emphasises late stages of
translation, with discovery research referred to the ERC program. ERCitself seeks translation in its
proof of concept programme and seeks links to the EIC. In the US, the NIH has launched a funding
stream for translational research in addition to its NCATS, and modelled on the success of DARPA:
ARPA-H (Thorp, 2022). There are no dedicated EU health research institutes with a similar
inclusive design to cover the pipeline from discovery to patients as seen in the US or at Member
States level, but the EU supports structures for networkingin public-private partnerships, like
the EIT Health, with a long life-time. These also focus the later stage of translation and product
development. According to itsmostrecentwork programme, EU Mission Cancer will closely involve
citizens in its preparation, implementation and follow-up alongwith the participation of academics,
entrepreneurs, social partners and public administrators as co-designers, co-developers and co-
implementers, therebyimplementinga quadruple helixsocialinnovation modelto increase impact.

6.1.2. Regulatory challengesfor innovative medicines and devices

The regulatory environment is crucial to facilitate product development for eventual market
access. Major efforts have been made in the EU to ensure quality for medical products, be it
diagnostics, drugs, biologicals or devices, through regulations and directives, many still under
development. The impact of these regulations needs monitoring to ensure that not only the EU
provides optimal quality but also remains competitive, especially in the area of innovative
biologicals and devices.

In the regulatory challenges, special attention goes to advanced medicinal products (AMP) that
could transform medicine yet run against regulatory hurdles. A survey of advanced therapy
medicinal products in clinical trials during 2010-2015 found that the number of clinical trials of
advanced therapies is slowly increasing in the EU through of projects carried out mainly by small
and medium-sized companies, academia and hospitals (Boran et al, 2017). More recently, the
Alliance for Regenerative Medicine (ARM), the European Federation of Pharmaceutical Industries
(EFPIA) and the Associationsand European Association forBioindustries (EuropaBio) made a call for
more effective regulation of clinical trials with advanced therapy medicinal products pointing out
the difficulty for multicenter clinical trials given the discrepant regulations between Member
States (AR et al 2021). One of the most widely discussed AMP is CRISPR genome editing
technologies. A 2022 STOA study reviewed legal aspects of genome editing of the human germline,
given that such genetic modifications areinheritable. Anotherrecent study has documented the
legal restrictions in various countries, identifying two large blocks (Nestor & Wilson, 2022). On the
one hand, in several EU Member States, Australia, Brazil and Canada germline genomic editing is
prohibited, while in China, the UK it is possible though within a strict regulatory and institutional
framework. The European Group on Ethics in Science and New Technologies points out the lack of
robust structures of inclusive governance that allow the participation of geopolitical actors,
scientificdisciplines, stakeholdersextending to the wider publicin this debate.
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While the institution of a new pharmaceutical strategy for Europe aims to facilitate medicines
development, whether all hurdles will be removed is uncertain. The proposal also highlights the role
of academic researchersto promote and develop repurposing of off-patent medicines for new
therapeutic uses. With examples from the area of rare diseases, health care professionals have
highlighted the hurdlesfor academic research with insufficient resources and difficulties navigating
theregulatory complexities (van den Berg et al, 2021).

6.2. Clinical studies without commercial interest

The linear model of clinical and translational medicine for product development does not fit all
needs and opportunities for better health. Many research questions and consequent changes in
treatment and health policies, are not of commercial interest and do not require new products.
Examples are testing an existingdrugfor a different purpose, asfor Covid-19, adaptingthe duration
and dosage of treatment, or the combination of medications with surgical interventions. These
studies start from medical needs and clinical observations, they are initiated by the medical
professional and research communityand havelarge publicinterest, but no commercialinterest.
Such studies, referredto as Investigator-initiated clinical studies, IICS, are hampered by a regulatory
web aimed at regulating and promoting the processesofinnovationof the pharmaceutical industry
according to a recent analysis (Lacombe et al, 2020). The study points out a series of regulatory
obstacles that limit non-commercial academic clinical research (Lacombe et al, 2020). These include
the high costs of procedures and insurance of the required patientsrequired of academicresearch
at a level comparable to that required of the pharmaceutical industry, the regulatory
fragmentation between the Member States, and the obligation tocomply with the requirements
of at least four European directorates-general.

In line with these observations, a study on theregulatory fragmentation of health research in the
European Union concludes that “the current risk-based system of health research regulation is
insufficiently responsive to the ultimate objective of realizing social value from human health
research” (Frowde, Dove & Laurie, 2022) This analysis proposes a processual approach to promote
on-going evaluation of the guiding principles, rules, and regulatory instruments (Frowde, Dove &
Laurie, 2022). In practical terms, the proposal implies that regulators might implement feedback
loops of continuous cycles of learning, adaptation, and training to improve the efficiency of
regulation.

Earlier this year, the European Commission, the Heads of Medicines Agencies and the European
Medicines Agency launched aninitiative to speed up clinical trialsin the EU. The initiativerecognises
that "about 40 % of clinical trials are sponsored by academia, often small and nearly all mono-national
with a recent shift to more academic trials being done during the COVID-19 pandemic" and proposesto
strengthen clinical trials that deliver decisional for public health crises and pandemics and
promoting larger, multinational trials specifically in the academic setting.

On the other hand, the European Clinical Research Infrastructure Network (ECRIN) promotes the
performance of multinational academic and independent clinical trials by offering researchers
support to overcome the aforementioned barriers in "the preparation of applications for funding,
protocol evaluation, trial management, quality assurance and more." However, not all EU countries
participate in ECRIN.

6.3. Use of health datain research and innovation

Health data as available in medical records, national databases and dedicated registries offer a
wealth of possibilities for population health monitoring and guiding public health policies, but
also for discovery research driving innovation and better clinical care.
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Hurdles for accessing the dataand use at EU level include technological hurdles and regulatory
challenges. Theregulatory environmentfor health datain the EUis complexand part of the larger
regulation of personal data under the General Data Protection Regulation, GDPR. Despite being a
regulation, thereis lack of uniformity across the EU when collecting data. On thetechnological side,
aJune 2021 STOA study explored policy options to create a EU health data centre, and set out how
harmonisation of data structure and access could build a public-health-relevant data ecosystems
and institutionally link with Member State level actors. This study connects to the proposal for a
European Health Data Space launched by the European Commissionin 2022. One of the main
purposes of the initiative is to "allow researchers, innovators, policymakers and regulators at EU and
Member State level to access relevant electronic health datato promote better diagnosis, treatment
and well-being of natural persons,and lead to betterand well-informed policies.” Another objective
of the European Health Data Space is increasing the availability of data for Al innovation and
implementation (Kiseleva & De Hert 2021). However, the current ethicaland legal requirements are
not fully developed, and the proposal will require additional work before finalization (Kiseleva & De
Hert 2021).

Although the establishment of a comprehensive EHDS will take time, subsets of data are used in
many projects for R&I, e.g. from diagnostic procedures. Big data technologies is the ability to
detect patterns andto turn high volumesof data into actionable knowledge for precision medidne
and decision making. However, the application of big data in health care and research requires a
hugeinvestmenteffort in technological infrastructure and a high level of intersectoral coordination
(Pastorino et al, 2019). The study identifies at least 11 projects for the application of big data
technologies in the area of public health and 8 in oncology that have been supported by the
European Commissionthroughits FrameworkProgrammes (Pastorino et al, 2019).

Amongthe Member States, there are several national initiatives to promote the application of big
datatechnologies, such as the French Health Data Hub initiative (a top-down approach focused on
a shared computational infrastructure) and the German Medical Informatics Initiatives (Cuggia &
Combes, 2019). Estonia for its partis an example of how the convergence of ambitious government
policies for the implementation of a biobankinginitiative in conjunction with public support forthe
use of medical data, has boosted the development of precision medicine in Estonia (Prins et al,
2021).

6.4. Summary & conclusions

As illustrated during Covid-19, several domains of health research are essential for preparedness
and tackling future health challenges, i.e. translational research and product development, clinical
research for assessingnew products and therapies withoutcommercial interest, and use of data for
health monitoring. In each, thereis a need to reduce bottlenecks.

First, in the pipeline from discovery to innovative products, the EU lags behind in its support for
translational research and long-term commitment. Long-term fundingin areas of need could build
on the existing model for rare diseases, or of translational research centres in Member States. The
regulatory environment mustkeep the EU an attractive place forresearch andinnovation, and must
serve patients' needs.

Second, clinical research to benefit patientsand society but without commercialinterestshould be
facilitated. It is necessary to develop a coherent, procedural and adaptive European regulatory
system in perpetual communication with stakeholders and aimed at satisfying the needs of patients.

Third, access to and responsible use of health datais a workin progress, where presently different
initiatives run in parallel, led by different actors, and in need of coordination and leadership.
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7. Will the future European health union address health
research?

7.1. Aims of the European health union

Although health,in particularly healthcare, is not an EU competence under the currenttreaty, many
aspects of public health, medicine development and protection of citizens provide a legal basis for
pro-active measures towards health policies. Following Covid-19, the President of the European
Commission thus launched the initiative for building a European health union (EHU). Concrete
measures focuson the preparedness and response role of the EU in times of crisis to cross-border
health threats. The EHU has already implemented two regulations, i.e. strengthening of the
mandates of ECDC and of EMA, and two more proposals for regulations are under discussion, the
European Health Emergency preparedness and Response Authority (HERA) and the European
Health Data Space (EHDS). Initiatives for a Pharmaceutical Strategyfor Europe andEurope's Beating
Cancer Plan are also being developed. The EU4Health Programme is an important, butnot the only,
financialinstrument to fund the initiatives.

The EU4Health 2022 work programme budget reflects the EHU aims. Of the €835 million budgeted
in the 2022 program, the largest amount is intended for preparation for tackling health
emergencies, supporting HERA and tackling antimicrobial resistance (AMR). The second general
strand of the 2022 budget, is cancer, financing all aspects from health promotion and cancer
prevention to the development of new treatments, the reduction of inequities and the quality of
carefor patients' lives.

Building the EHU is at an early stage. Nabbe & Brand (2021) formulate possible scenarios regarding
the evolution of the EHU which included a move towards supranational actions and increased
efficiency, but also therisk of no change or even increased fragmentation of the EU.

A study from the Bruegel think tank provides a detailed analysis of the potential advantages and
challenges of a greater integration of the protection of the health of thepopulation of the European
Union (Bucher, 2022). The study concludes that the EU should deepen the EHU approach,
including for health research. It shouldimprove health security, take advantage of economies of
scalein research and knowledge at EU beyond infectious diseases for non-communicable diseases,
including surveillance systems. The scientific knowledge that supports sectoral legislation, and
monitor health inequalities, including those related to access and quality of care, could be better
coordinated and consolidated.

7.2.Will the initiatives strengthen the coherence of health
researchinthe EU?

The strengthening of existing instruments, the amplification of the Health programme and the
creation of HERA are primarily intended to increase cooperation and effectiveness in addressing
cross-borderhealth threatsand infectiousdiseasein particular. They align with the commitment of
the EU for better health for its citizens. Since research and science underpin better health, it is
important to examine how these instruments answer the needs and challenges for future health
research set out above, which extend beyond preparedness forhealth crises, andto highlight where
moreis needed.

7.2.1. Strengthening of ECDC & EMA

The regulation for ECDC is welcomed, but many stakeholders called for an extension of
monitoring beyondinfectious diseases, which would greatly support research and innovation. The
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second regulation forEMA is also welcomed as it would facilitate clinical research and navigation of
the regulatory framework. Nevertheless, a number of stakeholders feel that this could further be
developed, e.g. articulated by the European Patients Forum.

FEAM, in its statement on the reinforcement of the mandate of the ECDC, suggests new ways of
articulating the functions of the ECDC with scientific research in health. In particular, the FEAM
recommends, on the one hand, recognizing and promoting the importance of informal scientific
networks which also help with data exchange, especially during health emergencies. Reformulate
the proposalforan ad-hocadvisory committee in such a way that it offers an impartial response to
the need for a clear and multidisciplinary scientific orientation

7.2.2. Health Emergency Preparedness and Response Authority

The HERA has the mission to "improve preparedness and response to serious cross-border threats in the
area of medical countermeasures". It is takes example from the US Biomedical Advanced Research
and Development Agency to increase capacity and readiness.

HERA's potentialimpact on the landscape of healthcare and biomedical research hasresonated with
both academia and industry. The Federation of European Academies of Medicine (FEAM) and
Wellcome Trust pointed out that the creation of HERA “is an opportunity to harmonise the European
research and development landscape for pandemic preparedness and rapid response capacity" and ask
for more coordinationwith the existing research programmes.

Despite the optimism, a studyfromthe Institute for Advanced Studiesin Vienna warnsthat in order
tomount a betterand more coordinated response to the next pandemic, HERA will need to reach
out beyond the EU and broaden its focus (Reiss, 2022). HERA willhave to connect to international
organisations and non-EU national agencies, and develop adaptive strategies to a broad spectrum
ofthreats, including AMR and health consequences of climate change.

Anderson, Forman & Mossialos (2021) for their part, points out that one of the main challenges of
the HERA will be to develop an approach to funding research and development that stimulates
innovation for health technologies, including vaccines, medicines, and diagnostics. However, the
same authors warn that research funding may be insufficient compared to US initiatives like
Biomedical Advanced Research and Development Authority (BARDA) whose budgetwas €1.4 billion
in 2021 (Anderson,Forman &Mossialos,2021).

Rather than an externalized agency like ECDC or EMA, which could audit and make
recommendations to national institutions regarding emergency preparedness, HERA will be a unit
within the Commission. Althoughan AdvisoryBoardis foreseen, scientificleadership and external
participation are less prominent. The European Parliament has expressed concern about having
less oversight with the currentinstitutionalarrangement of HERA.

7.2.1. The European Health Data Space

In 2022 the European Commission submitted a proposalfor the regulation of the EHDS. One of the
main purposes of the initiative is to "allow researchers, innovators, policymakers and regulators at EU
and Member State level to access relevant electronic health data to promote better diagnosis, treatment
and well-being of natural persons, and lead to better and well-informed policies.”

A study by the European Alliance for Personalised Medicine (EAPM) cites a number of prerequisites
for success.Important are the possibility for free data movement and to perceive the true potential
of health data as an investment, pragmatically building a framework to achieve the maximum
possible benefit for patients and for publichealth (Horgan et al, 2022).

On the other hand, a study that compares the main data sharing rules of four Member States
(Germany, Greece, Latvia and Sweden) onthe basis of the respective provision of the GDPR indicates
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that regulatory diversity is detrimental to the exchange of health data at the EU level, and
unclear and vague terms of the GDPR lead to poor harmonization (Molnar-Gabor, 2021). The
EHDS framework considers the development of a code of conduct for the primary and secondary
use of health data as a means of harmonizing national regulations. However, a code of conduct
cannot by itself overcome the lack of harmonizationin legal provisions of Member States, although
it can serveto clarify essential terms.

The BioMed Alliance, EFPIA, and the Guild, have expressed their concerns regarding the legal
uncertainties that affect researchers related to GDPR and have proposed the clarification and
harmonisation of the legal framework of the European Health Data Space. Shabani (2022) has
pointed out the pending legal challenges for the use of personal data in health research. These
include the balance between the public interest in health research and the specific rights of
individuals. Anotherchallengeis to define the primacy of publicinterest in academicand industrial
research. Although the concept of data altruism has been introduced in the legislation, it has not
been sufficiently developed from ethics and social sciences.

7.2.2. Anovel pharmaceutical strategy

A new pharmaceutical strateqy for Europe aims to ensure the quality, availability and safety of
medicines while strengthening the European pharmaceutical industry. This new strategy will
seek to establish interdisciplinary collaborations that would also include the participation of
patients, regulatory bodies, and providers/payers of health services. However, in their analysis,
Garattini, Natsis &Banzi (2021) point out the necessary changesto the way in which health research
is organised and regulated. These include shared agendas across all stakeholders, a critical review
of Intellectual Property rights and sharing, and engaging academic clinical research.

While celebrating the initiative, the Biomedical Alliance emphasises the need for complementary
actions. These are (1) long-term strategic planning to strengthen biomedical and clinical research
accompanied by a visionary leadership for health and health research, and (2) to promote and
finance clinical trials led by academics with public resources. The latter type of research makes it
possible to address health problems thatwould otherwise remain outside the interest of the market.

The FEAM agrees with the Biomed Alliance on the need to strengthen research and development
in biomedicine as an essential component of the new pharmaceutical strategy for Europe. In
addition, the FEAM emphasises a set of actions necessary to solve the problem of unmet health
needs. FEAM proposes, among other actions: 1. Establish a European Health Research Council to
coordinate the health research agenda. 2. Engage with all stakeholders, and with patients, to meet
societal needs for scientificand technological knowledge in healthand 3. Provide public funding for
clinical research in areas that lack sufficient economy-driven innovation to respond to the health
needs of society.

For its part, the Guild points out that the Pharmaceutical Strategy for Europe represents "an
opportunity to develop a European Framework for Multinational Clinical Studies." To this end, the
Guild suggests, among other actions, 1) a platform where a researcher can express an interest in
joining multinational clinical studies, 2) invest resources in financing multinational clinical studies
through HorizonEurope.

7.2.3. Europe's Beating Cancer Plan

Europe's Beating Cancer Plan is a €4 billion commitment (including €1.25 billion from the EU4Health
programme). The plan includes three flagship projects that will increase the coherence of cancer
research in the EU. The Knowledge Centre on Cancer will provide data and resources to feed into
policies, coordinated by the Joint Research Centre. The European Cancer Imaging Initiative will
develop an EU 'atlas’ of cancer-related images, widely accessible and deriving strength from the
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latest technology in machine learning and artificial intelligence. An EU network of recognised
National Comprehensive CancerCentresin every Member State will facilitate training, researchand
clinical trials across the EU.

The European Association for Bioindustries points out that the lack of regulatory coherence can
limitthe success of the plan and calls to remove obstacles for clinical trials in the EU, in particular
with regard to advanced products that contain genetically modified organisms.

For its part, the European Cancer Patient Coalition identifies in the initiative the possibility of
increasing the coherence of health research in favour of patients and compares the Cancer Plan
to the success of the European Reference Networks. It seesthe planned cross-border cooperation as
a means to address inequalities. In contrast, a comparative analysis between public policies in
Romania and France for the prevention of breast cancer identifies major hurdles (Motoi & Nita

2021). For Romania to participate and benefit, a shift from emphasis on tertiary care to prevention
and primary careis necessary, as well as a publiccommitment toincrease health expenditure (Motoi
& Nita, 2021). This could signala more generalissue for EU-13 countries' participation.

7.3. EU leadership for Global and One health

Health is deeply embedded into the Sustainable Development Goals and is strongly interconnected
with other challenges such as climate and environment and education. Citizens have been
advocating for climate as well as for health as research priorities, recognising the intense
relationships and need for a comprehensive approach. A well-recognised example is the impact of
air quality on health with cardiovascular disease as one of the major hazards (Lelieveld et al 2019).
Whereas air quality has been studied across different regions in the world in its multiple
presentations, the problemtranscendstheregionallevel. Health is a global challenge, disease is not
limited to borders and air quality is but one of many environmental and socio-economic drivers for
health. Climate change impact on animal habitat and health, is linked to emerging infectious
disease, and many other examples abound,consolidated in the concept of One Health (Zinsstag et
al, 2018).

The European Commission's communication on the globalapproach to researchand innovation of
2021 includes the commitment for health research. One set of measures are a response to the
COVID-19 crisis and include expanding access to the COVID-19 Data Platform, a partnership of the
European Commission, Member States and research organisations, and access to COVID-19 Tools
Accelerator, a global partnership and WHO initiative, for developmentof diagnostics and care. The
second is the continued support to the longer-running programmes such as European and
Developing Countries Clinical Trial Partnership (EDCTP) and disease-centred collaborations. In this
proposal, the EU asserts itself with values and expectations, including the economic perspectives.
This has raised concerns that the global research cooperation should remain sufficiently open
to drive health, for all (Vallin et al 2021). Resonating in this comment is the need for stakeholder
engagement, includingthe academic community, but also citizens worldwide. The need fortackling
global health entails thereis strong leadership at EU level, as could be constructedin a European
health union (Kickbusch &De Ruijter, 2021).

An analysis of documentsand interviews by Bergner concludedthat the role of the EU as leader in
global health is evolving (Bergner, 2021). The EU has several assets to assume this role but
important barriers are a lack of capacity and coordination with Member States.
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7.4. Summary & conclusions

Expectations forimpact generated by the commitment towards a European health union are high
and several plans arestillat an early stage.

The newregulations forstrengthening ECD and EMA, and forHERAand theEHDS are welcomed but
critical voices underscore that the plans are insufficient with regard to budget for research, to
stakeholder involvement in strategic planning and leadership. There is optimismabout the Beating
Cancer plan as a comprehensive approach, though also concerns abouttheinequalities which it is
not addressing. Overall however, health research plans remains restricted to a somewhat narrow
focus of infectious disease and cancer. Many stakeholdersfind this insufficient toaddress the future
health challenges. For allintended activities, regulatory hurdlesrequire furtheraction.

While a future EHU enhances the potential for the EU to strengthen its profile and assume a leading
rolein globalhealth, this aspect is not fully developed.

Taken together, whereas building a EHU is an exciting and necessary step forward, for health
research theregulations andinitiativesare not yetaddressing theweaknesses identified in previous
chapters. Building a EHU is an opportunity to assume a leadingrole in developing global health, and
complexchallenges for One Health, provided properleadership.
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8. Expertviewson coherencein EU health research

8.1. Aninteractive and dynamicinterview process

A series of questions as outlined in the Methodology section, guided the interview, and the
interviewees also had had the opportunityto read the working version of the study ahead of the
interview. The interviewees each had specific expertise and expanded more broadly on one of
other of the topics. The content of the interviews is rendered here in generalized responses
underscored with statements taken from the individual interview's summaries.

8.2. Summary of responses

8.2.1. Strengthening cross-border collaborations and coherence of health
research in the EU

- Experts saw benefit for a central mechanism for cross-border collaborative health research in
the EU for a number of reasons: "a centralised administration at European level of international
collaborations in health research is a desirable goal from the economic point of view, since resource
management is optimised." In the face of global health challenges, experts pointout the need to join
forces “at EU level, strengthening partnerships both public-public and those that combine public and
private resources to respond to technical-scientific challenges facing the EU.”

- All experts emphasise the importance of excellence. Several experts mention how EU
programmes of ERC and MSCA have proven to be successful producing “transformative research
results of importance for the global society — with innovation and global leadership.” They also point
out the need to strengthen EU funding for health research after theloss of globalleadership post-
Brexit suggesting that “the only alternative to regain global leadership in health research would be to
mobilise more resources at the EU level.”

- Despite the potential benefits of a centralised administration of funds for international health
research collaborations in the EU, several experts express their concern for increased centralised
financing of international collaborations at EU level. In particular, several emphasise the possible
resistance of local actors in the Member States as “an increase in the centralization of funding for
health research in the EU could be seen by both national governments and regional authorities as a
reduction in their own resources to fund research.” Moreover, “these national agencies perceive strategic
funding for research at the current European level as too politicised and as a possible risk to the funding
of basic research.”

In general, the experts favour the intensification and better coordination of international
collaborations between the Member States in order to solve common challenges in the field of
health research, but they offer a nuanced visionon how to achieve this goal:

e Afinancingstrategy for healthresearch focused on unmetstrategic needs:
e Mechanisms to evaluate andguarantee the scientificexcellence of international
collaborations with EU funding:

It is necessary to have clear tools for the measurement and evaluation of international collaborations. In
particular, it is important to promote collaborations based on excellence and complementarity and not
as a mechanism for obtaining greater financial resources for research groups. Of concern are potential
for ghost partnerships or continuation of ongoing research without true collaboration, while
collaboration should lead to added value.
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e Theparticipation of a plurality of stakeholdersin the governance of international
collaborations in health research:

An alternative is to further encourage and unite international collaborations involving the
pharmaceutical and health services industry, patient organisations and even philanthropic foundations
in the institution of international health research consortia.

e Astaggered processwhere the healthresearch financing entities of the memberstates
retain a preponderantrole:

An intermediate step based on the establishment and implementation of multinational treaties for the
co-financing of health... In this intermediate scheme, the national agencies will retain control of their
resources but would be obliged to allocate a percentage to finance European health research networks.
Those countries that do not have sufficient economic resources to participate in these co-financing
schemes would receive resources from the EU so that the criteria for participation in these health research
networks would not be based on the economic capacity of the countries but on the scientific excellence
of research groups.

8.2.2. Addressing inequalities in participation across the EU

Some of the experts interviewed proposed specific mechanismsto increasethe participation of the
countries of the EU-13 group in EU health research. The opinions of the experts interviewed
regarding how to increase the participation can be grouped under opinions that favour a
strategy at the EU level and those that consider that reforms and implementation of strategies
have to come from the EU-13 countries.

Options at EU level. An option at EU level would be the use of the European structural and
investment funds (ESIF) to strengthen theresearchinfrastructure of the EU-13 countries "as long as
the use of these resources is optimised by supporting inter-institutional networks of research made up of
the most competent groups." Another proposed alternative would be to strengthen the "European
Reference Networks and allow their participation in the FPsin such a way that the clinical workforce of
EU-13 countries can get involved in health research."

Regarding the actions that would have to be carried out from the Member States of the EU-13
group, the experts mentionthe following:

- The implementation of long-term policies that include the development of research capacities
through the identification and promotion of pockets of excellence and the needs and priorities of
the countries themselves.

- A unit or platform that provides information on available research resources and possibilities for
collaboration.

- Support for bottom-up initiatives from Member States forming research networks through co-
funding at EU level.

- Mechanisms that guarantee “the quality of health research no matter where it is carried out and the
free flow of scientific knowledge in such a way that countries with little participation in FPs also benefit.”

8.2.3. Increasing coherence and synergies between funding mechanisms

The experts interviewed identified some of the main negative consequences derived fromthe lack
of coherence between the funding mechanisms for health research in the EU and formulated a set
of measures necessaryto strengthen the harmonization of Europeanfunding for healthresearch.
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Among the main negative consequences of the lack of coherence in the financing of health
research, the interviewed expertsidentified the following:

- A duplication of research funding between the framework programmes (even within the different calls
of the health cluster in Horizon Europe), HERA and calls from the different DGs.

- The resources are not used efficiently as multiple funding sources may end up supporting the same
projects or similar investigations.

- Limited possibility that the research financed by the framework programmes can be used for the
elaboration and implementation of health policies because of the lower quality and extent of research.

- Insufficient connection between policies for health research and building useful scientific evidence for
the development of health policies.

Among proposals to increase the coherence of funding for health research, the interviewed
experts identified the following:

- Acentralised administration of health financing at a European level comparable to that of the United
States articulating health care and research.

- A mandate for the recently created Health Emergency Preparedness and Response Authority (HERA)
with a sufficient degree of autonomy and solid scientific leadership that allows it to provide effective
solutions to pandemics and health crises that may come in the future.

- Aninformation system that allows knowing with certainty which research projects and topics are being
conducted by which groups, from which source of financing they receive support, and what the promised
and delivered results are.

- The establishment of mission-oriented type research programmes based on the organised initiative of
the clinical and scientific communities.

- Toassign the responsibility and the necessary resources to the European scientific societies so that they
coordinate and give coherence to the joint research efforts.

- The general directorates and the agencies responsible for the governance of the FPs should focus on the
final results of the investigation and not on the processes in order to deliver useful research products for
the protection and health care of European citizens.

8.2.4. EU leadership in health research

In general, the experts interviewed agree that the institution of scientificleadership at the EU level
is a necessary component to give greater coherence to health research funding efforts and
consolidate the EU's leadership on the global stage. The expertsinterviewed put forward a series of
specific proposals aimed at building leadership at the EU levelin the area of health research.

Afirst set of proposals is relatedto the extension of the responsibilities of existing bodies at the
level of the Member States and the EU:

- All of the departments and agencies involved with health policies should have a strong health research
mandate with the capacity to influence health research financing and scientific leadership capable of
identifying knowledge needs.

- To extend the mandate of the European Center for Disease Prevention and Control to surveillance not
only of contagious but also of chronic diseases to have the capacity to identify the priority health needs
of the population and implement strategic funding for health research.
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A second group of proposals is related to the institution of a novel mechanisms for guidance and
leadership within the EU in a Health Research Policy Board.

- Aleadership that manages European health policies either under the figure of a deputy commissioner.

- The creation of a Health Research Policy Board, capable of articulating the different visions, objectives
and work styles of the different stakeholders and actors, and that includes in these the participation of
patients in a process of co-creation of a European agenda research.

- A Health Research Policy Board must come with a sufficient budget to generate impact and to attract
strong leadership with excellent credentials.

A third group of proposals is related tothe need to empower and establish a permanent dialogue
with various actors and sectors of European society involved in improving the health
conditions of the population

- Facilitate participation in the organisational decision-making process of organisations and key
stakeholdersthat give voice to the scientific and medical communities, scientific journals and academic
societies along with universities, hospitals, funders and public institutions.

- Empower scientific leadership in the area of health research in the EU not only to facilitate common
thinking around thematic research priorities, but also to ensure coordination in terms of research
infrastructure, and to monitor the results of the European programmes that support health research.

- Co-creation of the research agenda between Member States and the European Commission. This co-
creation being understood not as a consultation process on ideas already pre-established centrally, but
building a joint agenda from the beginning based on the needs and proposals of the states.

8.2.5. Summary and conclusions

All experts agreed on the importance to strengthen cross-border collaborative translational and
clinical research in the EU. They find that the EU is well-placed for coordination, but emphasise that
the primary guidance should be scientificexcellence to ensureresearch translated in better heatth.
More investment at EU level is important but opinions on way to achieve it vary, with many citing
reluctance of nationalagencies to increase funding in a centralised EU budget. Waysforward are to
intensify coordination and collaboration between Member States, guided by a strategy that
includes addressingunmet medical needsas well as excellence principles. Cross-sector partnerships
are a win-win, and can take the form of consortia including patients and citizens. Stakeholder
participation in governanceis essential.

Although thereis agreement on the desirability to increase quality and capacity of the researchand
health systems of the EU-13 countries, the predominant view is that countries need to take the
necessary initiatives, with some suggestions made. Importantly, such initiatives deserve more
support.

Experts cite the dire consequences of lack of coherence between different health research
programmes, such as duplication of efforts and lack of translation into health policies. Several
options were expressed to increase the coherence of health research in the EU. These included a
centraladministration across programmes, supported by an improved information systemand use
of the strength of European scientificand professional societies in health.

Experts feel very stronglythe need for betterleadership. Broad support is given to the institution of
a scientificleadership via a Health Research Policy Board, provided it would have impact in guiding
investment and support to health research. Such a Board is also seen as a means to establish the
important permanent dialogue with allactorsand stakeholdersin health researchto set up a health
research agenda.
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9. Conclusions

We examined the possible mechanisms underlying the structural weaknesses of EU health
research identified in the wake of the response to COVID-19. These weaknesses and lack of
coherence are: insufficient international collaboration to reach scale and power of clinical studies;
inequalities in participation in health research within the EU; weak coordination and leadership in
health and health research affecting the global position of the EU; and hurdles in the ecosystem to
translate discoveries to new treatments.

(1) With regard to insufficient international collaboration for clinical research, we identified the
following elements.

- EU funding through the framework programmesis the major source to fund collaborative
research but has a limited budget, with the majority of funding in Member States.
However, thereis a near absence of investmentin international collaboration within the
nationalfunding systems.

- EUfunding has changing priorities within the framework programmes, with variable
supportfor clinical research. While funds were mobilised for COVID-19, this was at the
expense of funding in previously defined areas.

- Thereareconcerns that theapproachthroughshort-term project funding is less efficient
forlong-term impact and preparedness.

- Diversity of funding offers flexibility, but at the expense of complexity.

- Themajorinfrastructurefor clinical studies, ECRIN, is not centralised at EU leveland does
notreach allEU Member States.

(2) With regard to inequalities in participation in health research, we identified the following
elements.

- Despite alower participation of EU-13 countries, individual Member State policies can
increase participation.

- Useof Structural Funds for strengthening heath and research infrastructuresare EU
policies that can reduce inequalities.

- Member State engagement in public-public-partnerships facilitates participation.

(3) With regard to global position, coordination and leadership in health and health research
under EU, we identified the following elements.

- Asafunding body throughthe frameworkprogrammes, the EUis among the top-10
funders of health researchin the world, but well behind the US and China.

- Together with Member States, this position improves, but there is no organised research
strategy platformand amongMember States,dialoguesexist but not a formaljoint
strategy.

- EUagencies like ECDC and EMA, as well as public-private partnershipsand externally
managed infrastructures, have dedicated scientifically expert leadership and stakeholder
boards, these are absent for the internally managed EU health research funding.

- Intheabsenceofsuch leadership and stakeholder participation, the priority setting and
comprehensive strategylack proper guidance to address health needs.

- Thegroup of Chief Scientific Advisors for EU policies lacks an expert on health and health
research.

- ComparedtotheUSasworldleader, EU health and health research lacks a leadership with
strong credentials to engagein global dialogue.
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(4) With regard to the ecosystem to translate discoveries to new treatments, we identified the
following elements.

- With the exception of a number of special programmes, there is no structural orlong-
term funding boosting the collaboration between different actors necessary to advance
thetranslation of knowledge into new products.

- Theimpactful model of wider stakeholder participationincluding government/funders,
the academicresearch communityand patients/citizens is not implemented at all levels.

- Theregulatory framework for clinical studies is directed towards product development
and not sufficiently supportive for studies that are of public but not commercial
interest.

- Useof health data holds major promisebut implementation is complicated and regulatory
development in need of coordination with stakeholders.

While these weaknessesin the system became very apparent during the COVID-19 pandemic, they
are of equal concern for addressing the major health challenges for EU citizens, such as chronic
diseases, ageing and climate-related health needs. Analysis of the changes proposed, including
those already implemented, as part of the road towards a European health union, indicates they
areinsufficientto address these systemic weaknesses.

Based on theanalysis and interviews with key opinion leaders in health research, we can conclude
that addressing the underlying mechanisms will require changes in the administration of EU
funding, in the interactions with Member States and establishing a coordination and
leadership to strengthen the EU position for global health.

Consequent policy options explore ways to strengthen the existing structures or more radical
changes in the funding structure and leadership. Positive examples to inspire policies are: the
European Reference Networks for EU-wide synergies with a strong articulation between research,
innovation and product development, and the leadershipin disease areas; successful organisation
ofresearchin the US; Members State examples of creating synergies.

40



Fostering coherence in EU health research

References

Aarden E, Marelli L, & Blasimme A, The translational lag narrative in policy discourse in the United States
and the European Union: a comparative study." Humanities and Social Sciences Communications, 2021.
Abbott A, 'Romanian science in free fall', Nature, 2013.

Abbott A, 'Hungary rewards success: Only scientists with highly cited publications are eligible for
frontline'grant programme', Nature, 2017.

Abbott A, 'Hungarian science struggle sparks protests', Nature, 2019.

Académie Nationale de Médecine, 'Health Innovation Plan 2030: a budgetary effort, but a risk of
increased complexity in the organisation of research’, 2021.

Academy of Medical Sciences, Transforming health through innovation: Integrating the NHS and
academia’, 2020.

Alla A, Beuve J, & Savatier B. The Lifecycle of Pharmaceutical Innovation: France is Lagging Behind', 2021.
Alliance for Regenerative Medicine, European Federation of Pharmaceutical Industries and Associations,
European Association for Bioindustries, & Beattie S, 'Call for more effective regulation of clinical trials with
advanced therapy medicinal products consisting of or containing genetically modified organisms in the
European Union', Human Gene Therapy, 2021.

Anderson M, Forman R, & Mossialos E. 'Navigating the role of the EU Health Emergency Preparedness
and Response Authority (HERA) in Europe and beyond', The Lancet Regional Health—-Europe, 2021.
Atkinson P, Sheard S, & Walley T, 'All the stars were aligned? The origins of England's National Institute
for Health Research', Health Research Policy and Systems, 2019.

Barker RW, & Scannell JW, The life sciences translational challenge: the European perspective’,
Therapeutic Innovation & Regulatory Science, 2015.

Balland PA, Boschma R, & Ravet J, ‘Network dynamics in collaborative research in the EU, 2003-2017,
European Planning Studies, 2019.

Berghofer A, Gockler DG, Sydow J, Auschra C, WesselL, & Gersch M, The German health care Innovation
Fund-An incentive for innovations to promote the integration of health care', Journal of Health
Organisation and Management, 2020.

Bergner S. The role of the European Union in global health: The EU's self-perception (s) within the
COVID-19 pandemic', Health Policy, 2021.

Blimel C, Translational research in the science policy debate: a comparative analysis of documents ',
Science and PublicPolicy, 2018.

Boran T, Menezes-Ferreira M, Reischl |, Celis P, Ferry N, Gansbacher B, ... & Salmikangas P, 'Clinical
development and commercialization of advanced therapy medicinal products in the European Union:
how are the product pipeline and regulatory framework evolving? Human Gene Therapy Clinical
Development, 2017.

Bouillon R, Slordahl S, Nogueira MM, Steinhausen K, Varela-Nieto |, PaciniG, ... & Syka J, 'Public investment
in biomedical research in Europe', The Lancet, 2015.

Brali¢ A.'Social network analysis of country participation in Horizon 2020 Programme’, Central European
Conference on Information and Intelligent Systems, 2017.

Bucher A, 'Does Europe need a Health Union? ' Bruegel-Policy Contributions, 2022.

Chalari A, & Koutantou El, 'Narratives of Leaving and Returning to Homeland: The Example of Greek Brain
Drainers Living in the UK, Sociological Research Online, 2021.

Cigalat JF, 'Comparing higher education reforms inthe recent debt crisis, the Portuguese, Spanish, Italian
and Greek cases. From the same contexts, different solutions? ' Investigaciones de economia de la
educacion, 2012.

Cuggia M, & Combes S, 'The French Health Data Hub and the German Medical Informatics Initiatives: two
national projects to promote data sharing in healthcare', Yearbook of medical informatics, 2019.

41



STOA | Panel for the Future of Science and Technology

DAMVAD Analytics, 'Research and Innovation for Better Health. Towards a more coherent and effective
health research and innovation system', 2019.

De Clercq E, &Li G, 'Approved antiviral drugs over the past 50 years', Clinical microbiology reviews, 2016.

Deloitte, 'Opportunity and Influence for Localized Development Pharmaceutical R&D Trends in China/,
2015.

DiCagno D, Fabrizi A, Marini M, & Meliciani V, 'Knowledge networks in joint research projects, innovation
and economic growth across European regions', 2021.

Doria Arrieta OA, Pammolli F, & Petersen AM, 'Quantifying the negative impact of brain drain on the
integration of European science. Science advances', 2017.

Doussineau M, & Bachtrogler-Unger J, 'Exploring Synergies between EU Cohesion Policy and Horizon
2020 Funding across European Regions', 2021.

Dubas-Jakébczyk K, & Koziet A, 'European Union Structural Funds as the Source of Financing Health Care
Infrastructure Investments in Poland-A Longitudinal Analysis', Frontiers in Public Health, 2022.

Enger SG, 'Closed clubs: Network centrality and participation in Horizon 2020', Science and Public Policy,
2018.

Enger SG, & Castellacci F, 'Who gets Horizon 2020 research grants? Propensity to apply and probability
to succeed in a two-step analysis' Scientometrics, 2016.

European Commission, 'Enabling synergies between European Structural and Investment Funds, Horizon
2020 and other research, innovation and competitiveness-related Union programmes', 2014.

Fundacdo para a Ciéncia e a Tecnologia, 'PORTUGUESE ROADMAP OF RESEARCH INFRASTRUCTURES',
2020.

Forman R, & Mossialos E, 'The EU response to COVID-19: from reactive policies to strategic decision-
making' Journal of Common Market Studies, 2021.

Fragkou PC, Belhadi D, Peiffer-Smadja N, Moschopoulos CD, Lescure FX, Janocha H, ... & Tsiodras S,
'Review of trials currently testing treatment and prevention of COVID-19.', Clinical Microbiology and
Infection, 2020.

Fajardo-Ortiz D, Hornbostel S, Montenegro de Wit M, & Shattuck A, 'Funding CRISPR: Understanding the
role of government and philanthropic institutions in supporting academic research within the CRISPR
innovation system', Quantitative Science Studies, 2022.

Faulkner-Gurstein R, & Wyatt D, 'Platform NHS: Reconfiguring a Public Service in the Age of Digital
Capitalism', Science, Technology, & Human Values, 2021.

Frowde R L, Dove ES, & Laurie GT, 'Reconciling fragmented sectors of health research regulation: toward
an ecosystem of processual regulation', Humanities and Social Sciences Communications, 2022.

Gal D, Glanzel W, & Sipido KR, 'Mapping cross-border collaboration and communication in cardiovascular
research from 1992 to 2012, European heart journal, 2017.

Gal, D, Thijs B, Glanzel W, & Sipido KR, 'Hot topics and trends in cardiovascular research', European heart
journal, 2019.

Gallo F, Seniori Costantini A, Puglisi MT, & Barton N, 'Biomedical and health research: an analysis of
country participation and research fields in the EU's Horizon 2020, European journal of epidemiology,
2021.

Gandre C, Prigent A, Kemel ML, Leboyer M, Chevreul K, 'Evolution of public and non-profit funding for
mental health research in France between 2007 and 2011', European Neuropsychopharmacology 2015.
Garattini S, Natsis Y, & Banzi R, 'Pharmaceutical Strategy for Europe: Reflections on Public Health-Driven
Drug Development, Regulation, and Policies', Frontiers in Pharmacology, 2021.

Gontariuk M, Krafft T, Rehbock C, Townend D, Van der Auwermeulen L, & Pilot E, The European Union
and public health emergencies: expert opinions on the management of the first wave of the COVID-19
pandemic and suggestions for future emergencies', Frontiers in Public Health, 2021.

42



Fostering coherence in EU health research

Goossens H, Derde L, Horby P, Bonten M. The European clinical research response to optimise treatment
of patients with COVID-19: lessons learned, future perspective, and recommendationsfor policy options',
Lancet Infectious Diseases, 2022.

Grant J, & Buxton MJ, 'Economic returns to medical research funding', BMJopen, 2018.

Gyérffy B, Herman P, & Szabd |, 'Research funding: past performance is a stronger predictor of future
scientific output than reviewer scores', Journal of Informetrics, 2020.

Hasanefendic S. '‘Brain drain, brain gain... Brain sustain? Challenges in building portuguese human
research capacity', Sociologia, Problemas e Prdticas, 2017.

Heitor M, 'Higher Education, Research and Innovation in Portugal Perspectives for 2030',2018.

Ifanti AA, Argyriou AA, Kalofonou FH, & Kalofonos HP, 'Physicians' brain drain in Greece: a perspective on
the reasons why and how to address it', Health Policy, 2014.

Hivert V, Jonker AH, O'Connor D, & Ardigo D, 'IRDiRC: 1000 new rare diseases treatments by 2027,
identifying and bringing forward strategic actions', Rare Disease and Orphan Drugs Journal, 2021.
Horgan D, Hajduch M, Vrana, M, Soderberg J, Hughes, N, Omar M, ... & Sky Gross E, 'European Health Data
Space—An Opportunity Now to Grasp the Future of Data-Driven Healthcare', Healthcare, 2022.

Janssen M J, Torrens J, Wesseling JH, & Wanzenbdck |, The promises and premises of mission-oriented
innovation policy—A reflection and ways forward', Science and Public Policy, 2021.

Jordana J, & Triviho-Salazar JC, 'Where are the ECDC and the EU-wide responses in the COVID-19
pandemic? ' The Lancet, 2020.

Jung RG, DiSanto P, Clifford C, Prosperi-Porta G, Skanes S, Hung A, ... & Hibbert B, 'Methodological quality
of COVID-19 clinical research’, Nature communications, 2021.

Kalé Z, van den Akker LHM, Voké Z, Csanadi M, & Pitter JG, 'Is there a fair allocation of healthcare research
funds by the European Union?', PloS one, 2019.

Kerr SP, Kerr W, Ozden C, & Parsons C, 'Global talent flows', Journal of Economic Perspectives, 2016.
Kickbusch |, & De Ruijter A, 'How a European health union can strengthen global health', The Lancet
Regional Health-Europe, 2021.

Kyle M, Perrot A, 'Pharmaceutical innovation: How can France catch up?, Notes du conseil da nalyse
economique. 2020.

Kieny MP, Viergever RF, Adam T, Boerma T, & Rettingen JA, 'Global platform to inform investments for
health R&D', The Lancet, 2016.

Kiseleva A, & De Hert P. Creating a European Health Data Space: Obstacles in Four Key Legal Area. EPLR,
2021.

Labrianidis L, & Vogiatzis N, The mutually reinforcing relation between international migration of highly
educated labour force and economic crisis: the case of Greece', Southeast European and Black Sea Studies,
2013.

Labrianidis L, Sykas T, Sachini E, & Karampekios N, 'Highly educated skilled migrants are attracted to
global cities: The case of Greek PhD holders', Population, Space and Place, 2021.

Lacombe D, Golfinopoulos V, Negrouk A, & Tombal B, 'Clinical research in Europe: who do we do all that
for?', Journal of Cancer Policy, 2020.

Larrue P, 'Mission-oriented innovation policy in Norway: Challenges, opportunities and future options',
OECD Science, Technology and Industry Policy Papers, 2021.

Laurre P, Serger SS, & Smith C, 'Research and innovation in health and care in Norway: Case Study-
Innovation Policy Review of Norway', 2017.

Lelieveld J, Klingmdiller K, Pozzer A, Poschl U, Fnais M, Daiber A, & Minzel T, 'Cardiovascular disease
burden from ambient air pollution in Europe reassessed using novel hazard ratio functions', European
heartjournal, 2019.

Lochmidiller H, Torrent i Farnell J, Le Cam Y, Jonker AH, Lau LP, Baynam G, ... & Boycott KM, The

International Rare DiseasesResearch Consortium: policies and guidelines to maximize impact' European
Journal of Human Genetics, 2017.

43



STOA | Panel for the Future of Science and Technology

Madeira C, Pais A, Kubiak C, DemotesJ, & Monteiro EC, 'Investigator-initiated clinical trials conducted by
the Portuguese Clinical Research Infrastructure Network (PtCRIN)', Contemporary clinical trials
communications, 2016.

Maragkou M, 'Reworking Greek research. Nature Materials', 2015.

Marofka F, 'Understanding the divide in European health research and innovation', ISPIM Conference
Proceedings 2015.

Matz KM, Marzi A, & Feldmann H, 'Ebola vaccine trials: progress in vaccine safety and immunogenicity’,
Expert review of vaccines, 2019.

Mazzucato M, 'Mission-oriented innovation policies: challenges and opportunities. Industrial and
Corporate Change', 2018.

McCarthy M, 'Public health research support through the European structural funds in central and
eastern Europe and the Mediterranean', Health Research Policy and Systems, 2012.

Migus A, Ardaillou R, Berche P, Boitard C, Clément B, Couvreur P, ... & Netter P, 'Reforming Biosciences
and Health Research: Part |, Funding', Bulletin de L'academie Nationale de Medecine, 2021.

Mihalicza P, Leys M, Borbas |, Szigeti S, Biermann O, & Kuchenmiller T, 'Qualitative assessment of
opportunities and challenges to improve evidence-informed health policy-making in Hungary-an
EVIPNet situation analysis pilot, Health research policy and systems, 2018.

Ministério da Ciéncia, Tecnologia e Ensino Superior, 'Estratégia de promoc¢do da participacao nacional
nos programas de financiamento da Unido Europeia 2021-2027',2021.

Molnar-Gabor F, Sellner J, Pagil S, Slokenberga S, Tzortzatou O, & Nystrdm K, 'Harmonization after the
GDPR? Divergences in the rules for genetic and health data sharing in four member states and ways to
overcome them by EU measures: insights from Germany, Greece, Latvia and Sweden', Seminars in Cancer
Biology, 2021.

Motoi G, & Nita AM, The efficiency of public policies and programmes for breast cancer prevention.
Socio-medical perspectives within a Romania—-France comparison', Romanian Journal of Morphology and
Embryology, 2021.

Nestor MW, & Wilson RL, 'Domestic and International Regulation of CRISPR, Anticipatory Ethics and The
Use of CRISPR in Humans, 2022.

Moon S, Sridhar D Pate, MA, Jha AK, Clinton C, Delaunay S, ... & Goosby E, 'Will Ebola change the game?
Ten essential reforms before the next pandemic. The report of the Harvard-LSHTM Independent Panel
on the Global Response to Ebola', The Lancet, 2015.

Morais Nunes A, Cunha Ferreira D, & Campos Fernandes A, 'Financial crisis in Portugal: effectsin the
health care sector', International Journal of Health Services, 2019.

Morens DM, Taubenberger JK, & Fauci AS, 'Universal coronavirus vaccines—an urgent need', New
England Journal of Medicine, 2022.

Murauskiene L, &Karanikolos M, The role of the European Structural and Investment Funds in Financing
Health System in Lithuania: Experience from 2007 to 2013 funding period and implications forthe future',
Health Policy, 2017.

Nabbe M, & Brand H, The European health union: European Union's Concern about Health for All.
Concepts, Definition, and Scenarios', Healthcare, 2021.

Norwegian Ministeries, The government action plan for implementation of the health&Care21 strategy-
research and innovation in health and care', 2015.

Norton A, Sigfrid L, Aderoba A, Nasir N, Bannister PG, Collinson S, ... & Yazdanpanah Y, 'Preparing for a
pandemic: highlighting themes for research funding and practice—perspectives from the Global
Research Collaboration for Infectious Disease Preparedness' BMC medicine, 2020.

O'Grady C, 'Poor trials of health steps are worse than none, scientists say', Science, 2021.

Pastorino R, De Vito C, Migliara G, Glocker K, Binenbaum |, Ricciardi W, & Boccia S, 'Benefits and challenges
of Big Data in healthcare: an overview of the European initiatives', European journal of public health, 2019.

44



Fostering coherence in EU health research

Ponzano S, Nigrelli G, Fregonese L, Eichler |, Bertozzi F, Bandiera T, ... & Papaluca M, 'A European regulatory
perspective on cystic fibrosis: current treatments, trends in drug development and translational
challenges for CFTR modulators', European Respiratory Review, 2018.

Prins BP, Leitsalu L, Parna K, Fischer K, Metspalu A, Haller T, & Snieder H, 'Advances in genomic discovery
and implications for personalized prevention and medicine: Estonia as example', Journal of personalized
medicine, 2021.

Quaglio G, Millar S, Pazour M, Albrecht V, Vondrak T, Kwiek M, & Schuch K, 'Exploring the performance
gap in EU Framework Programmes between EU-13 and EU-15 Member States', 2020.

Rabesandratana T, 'After vaccine failures, France laments biomedical decline', Science, 2021.

Reiss M, High hopes for Europe's new Health Emergency and Response Authority. BMJ, 2022.

Roberts J, 'Evolution, not revolution' will guide next EU research funding programme - Jean-Eric Paquet.
Horizon, The EU Research & Innovation Magazine', 2018.

Robinson J.'Everything you needto know about the COVID-19 therapy trials', Pharm. J, 2021.

Robinson-Garcia N, Sugimoto CR, Murray D, Yegros-Yegros A, Lariviére, V, & Costas R. The many faces of
mobility: Using bibliometric data to measure the movement of scientists', Journal of Informetrics, 2019.

Santos JM, Horta H, & Heitor M, Too many PhDs? An invalid argument for countries developing their
scientificand academic systems: The case of Portugal', Technological Forecasting and Social Change, 2016.
Shabani M, 'Will the European Health Data Space change data sharing rules?', Science, 2022.
Schiermeier Q, 'Rhapsody for Hungarian science'. Nature, 2011.

Schiermeier Q, 'How Estonia blazed a trail in science', Nature, 2019.

Schiitz F, Heidingsfelder ML, & Schraudner M, 'Co-shaping the future in quadruple helix innovation
systems: uncovering public preferences toward participatory research and innovation, 'She Ji: The Journal
of Design, Economics, and Innovation, 2019.

Sidiropoulos 1, Paschos K, Platis C G, & Kostagiolas PA, 'Medical Brain Drain in Debt-Stricken Greece: Is
There a Way to Address It?', Strategic Innovative Marketing, 2017.

Sipido KR, Antofanzas F, CelisJ, Degos L, Frackowiak R, FusterV, ... & Zima T, 'Overcoming fragmentation
of health research in Europe: lessons from COVID-19', The Lancet, 2020.

Soete L, Gaczynski M, Garcia CE, Henriques L, Langfeldt L, Mahr A, ... & Cowey L, 'Peer Review of the
Bulgarian Research and Innovation system', Horizon 2020 Policy Support Facility, 2015.

Spaller E, & Vasa L, 'Regional Dimension in Knowledge Production in Hungary, POLGARI SZEMLE:
GAZDASAGI ES TARSADALMI FOLYOIRAT, 2020.
Sun Y, & Cao C, ' Demystifying central government R&D spending in China', Science, 2014.

Sussex J, Feng Y, Mestre-Ferrandiz J, Pistollato M, Hafner M, Burridge P, & Grant J, 'Quantifying the
economic impact of government and charity funding of medical research on private research and
development funding in the United Kingdom', BMC medicine, 2016.

The Research Council of Norway, 'Science & Technology Indicators for Norway 2021',2021.
Thorp HH, 'Will ARPA-H work? ' Science, 2022.
Trachana V, 'Austerity-led brain drain is killing Greek science'Nature, 2013.

van den Berg S, de Visser S, Leufkens HG, & Hollak CE, 'Drug Repurposing for Rare Diseases: A Role for
Academia’, Frontiersin Pharmacology, 2021.

UK Clinical Research Collaboration, 'UK Health Research Analysis 2018',2020.

Ukrainski K, Kanep H, Kirs M, & Karo E, 'Segregation of EU-13 countries in EU framework programmes
illuminates important challenges for cohesion policy', CESifo Forum,2018.

UK Research and Innovation Medical Research Council, 'Delivery plan 2019',2019.

Vallin M, Gaunt A, Tomson G, & Ottersen OP, 'Europe and the world: boosting international academic
cooperation in a time of geopolitical tension and polarization', European Journal of Public Health, 2021.

Verginer L, & Riccaboni M. 'Cities and countries in the global scientist mobility network’, Applied Network
Science, 2020.

45



STOA | Panel for the Future of Science and Technology

Veugelers R, & Zachmann G, 'Racing against COVID-19: a vaccines strategy for Europe', Bruegel Policy
Contribution, 2020.

Veugelers, 'R. mRNA vaccines: a lucky shot? ' Bruegel Working Paper, 2021.

Viergever RF, 'Aid alignment for global health research: the role of HIROs' Health Research Policy and
Systems, 2011.

Viergever RF, & Hendriks TC, The 10 largest public and philanthropic funders of health research in the
world: what they fund and how they distribute their funds', Health research policy and systems, 2016.
Watson C, 'Rise of the preprint: how rapid data sharing during COVID-19 has changed science forever’,
Nature medicine, 2022.

Zhang QA, & Lucey BM, 'Globalisation, the mobility of skilled workers, and economic growth:
constructing a novel brain drain/gain index for European countries', Journal of the Knowledge Economy,
20109.

Zinsstag J, Crump L, Schelling E, Hattendorf J, Maidane YO, AliK O, ... &Cissé G, 'Climate change and one
health', FEMS microbiology letters, 2018.

Zyontz S, & Pomeroy-Carter C, 'Mapping of the research, innovation and diffusion activity of CRISPR
across countries', Expertenkommission Forschung und Innovation, 2021.

46



The COVID-19 pandemic prompted reinforced
investment in health research, to support rapid research
and innovation for vaccine development and health
care measures. The European Union response
highlighted strengths and weaknesses in EU research
organisation and funding. Over time, EU investment in
health research has been aimed at increasing
knowledge and transfer of knowledge into innovation,
for better health. To this end, several instruments have
been developed, but the impact of these efforts is
hampered by fragmentation and a lack of synergy
between strategies at different levels. Inequalities in
health and research across Member States need further
measures. Policies can take inspiration from successful
health research organisation and policies inside and
outside the EU, for more coherence and throughput to
implementation. Health research needs strong
leadershipto engagein globalhealth and to tackle the
challenges of the interconnectedness of health with
environmental and climate challenges, and durable
economic development. Stakeholder involvementin a
formal structure will secure permanent dialogue for
fruitful research and development.
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