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Since 1984, the European Union (EU) invests in research and innovation (R&I)
through the EU Framework Programmes (FP). This study sheds light on the added
value of these long-term investments. To do so, the paper reviews the historical
evolution of the FPs, presents the economic rationales for public financing of R&I,
and explains the advantages of performing such efforts at the EU level beyond
the actions of individual Member States. The study supports its claims with
empirical evidence showing how EU R&l funding has boosted economic growth,
created jobs, and advanced research and innovation in the EU. Furthermore, a set
of case studies on FP success stories are showcased.”

e Since 40 years, the EU FPs play a significant role for Europe's present and
future resilience, enhancing its scientific and technological capabilities,
which are pivotal to swiftly respond to crises. It plays a key role in
enhancing the EU’s competitiveness, contributing to productivity growth,
and playing a key role in ensuring and promoting people’s well-being while
respecting planetary boundaries. As an example, for each euro of cost to
society associated with Horizon 2020, the programme has been estimated
to bring from five to eleven euros of benefits for EU citizens.

e EU-level support for R&I creates synergies that individual countries alone
cannot match. It enables more ambitious projects, fosters cross-country
collaborations, addresses EU-wide challenges, reduces redundant efforts,
allows for EU wide competition, and sets unified standards.

¢ In the past 40 years the FPs have brought many success stories, from the
first systematic sequencing of an entire chromosome launched in January
1989, to the Ebola and Covid-19 vaccines development, and the first
commercial 7nm-node chips, marking a leap in high-performance
smartphones and computing.

" This paper was coordinated by Alessio Mitra, under the guidance of Erik Canton, Deputy Chief Economist
and Deputy Head of Unit ‘Common R&l Strategy and Foresight Service’ of DG Research and
Innovation, and Julien Ravet. Main authors are Alessio Mitra, Jan-Tjibbe Steeman, Julien Ravet, Erik
Canton. The authors are grateful for their contributions and comments to Nelly Bruno, Claudia De
Sessa, Jana Machajova, Michaela Batorova, Margareta Theelen, Sari Letho, Oona Van-Landuyt, Ingrid
Rigler, Luca Perego, and Julie Lepretre.



The EU Framework Programmes (FPs) for research and innovation (R&l) are
key tools used by the EU to strengthen its scientific and technological base.
They are crucial to enhance the EU’s competitiveness, supporting productivity
growth and playing a key role in ensuring and promoting people’s well-being, while
respecting planetary boundaries. Indeed, the EU’s ability to anticipate the
challenges and crises of tomorrow depends on the R&l that we do today and that
we did yesterday. Europe’s strategic autonomy, preparedness and resilience to
future crises relies on its ability to produce and apply, at scale, novel solutions in
areas like health, digital technologies, natural resources, energy, mobility,
environment, food, low-carbon economy, and security.

Hence, R&I investments can be seen as the foundations of Europe's future
resilience, enhancing its scientific and technological capabilities to swiftly
respond to crises. By focusing on skills, infrastructures, mobility, and the
mobilisation of the full European talent pool across disciplines, sectors, and
geographies, the EU R&l framework programme can nurture innovation and
sustains Europe's competitive edge on the global stage.

Before discussing the added value of Framework Programmes, this note first
presents a concise historical perspective to better understand the broader context.

Initially, the European Communities’ Treaties were not especially focused on
R&l. The only exception was the Euratom Treaty in 1957 specifically targeted at
nuclear energy research, carried out by the Communities’ Joint Research Centre
(JRC) established around nuclear facilities in four of the founding Member States
(Belgium, Germany, ltaly, and The Netherlands). During the 1960-70s, Europe
focused on using science and technology to rebuild its industry, promoting sectors
like microelectronics, space, and civil aviation through major projects like Airbus
(1970) and the European Space Agency (1975). However, this strategy declined
by the late 70s due to criticism of its state-driven, protectionist nature. This shift led
to a new strategy that emphasised a European single market-inspired approach,
reducing public policy's role to fostering a unified scientific area in Europe.

The first Framework Programme (FP1) started in 1984 with a budget of EUR
3.75 billion for four years. This budget was used for funding both the direct actions
of the JRC and indirect actions by entities in the Member States. Since then, these
FPs have grown in budget and scope, including new policies and priorities like
sustainable development since the 2000s. They provide direction, tools, and
financial support for R&l in the EU. Accordingly, the JRC's science-for-policy role
within the Commission also expanded from purely nuclear to a wide range of non-



nuclear scientific and technical fields. For example, since 1973, JRC has started to
study the effects of air pollution on citizens, the effects of chemical substances on
the environment and the use of satellite data from space. After a Council decision
in 1998, the JRC’s mission changed “to provide EU policies with independent,
evidence-based scientific and technical support throughout the whole policy cycle’.
This includes a constantly growing focus on knowledge management and
anticipatory work (foresight), including integrating different scientific and policy
areas to develop more holistic multi- and interdisciplinary solutions for policies.

In the 1990s’ and 2000s and early 2010s’ the revolution in information and
communication technologies (ICT) made knowledge much easily accessible.
Large industry moved from closed innovation systems (typically inside one
company with limited number of interactions with selected academic researchers)
to open innovations systems that source knowledge, technology, and innovative
ideas from outside and potentially from anywhere. Because of these
developments, FP6 and FP7 put more emphasis on the training of researchers,
and career development, supporting their mobility and collaboration through the
Marie Curie Actions, which were launched in 1996, and have developed into one of
the most successful parts of the R&l Framework Programme. They also invested
in thematic programmes, e.g in transport, environment, energy, health, security,
ICT. In 2008, the European Institute of Innovation and Technology (EIT) was
created to foster collaboration between the education, research and business
sectors at EU level and create Europe-wide networks addressing specific societal
challenges.

In 2015, the United Nations agreed on the Sustainable Development Goals. At
the same time, leaders from around the world met in Paris to tackle the climate
crisis. This led to a new approach with a stronger emphasis on how R&l can
actively contribute to solving societal challenges.! Horizon 2020 was the first to
include societal challenges as part of its goals. Horizon Europe went even further
by introducing five grand missions?, creating the European Innovation Council
(EIC) to help deep-tech companies grow, and introducing new approaches to
partnerships to get more private companies involved in research and development.
Horizon 2020 and Horizon Europe have been allocated budgets exceeding EUR

' Cavicchi, B. Peiffer-Smadja, O., Ravet, J. The European Framework Programme for Research and
Innovation: how transformative is it? Analysis of its evolution over 2002-2023 R&Il Paper Series, EU
Publication Office, 2023.

2 (1) Adaptation to climate change, (2) Cancer, (3) Restore our Ocean and Waters by 2030, (4) 100 Climate-
Neutral and Smart Cities by 2030, (5) A Soil Deal for Europe



80 billion for the period 2014-2020 and EUR 95 billion for 2021-2027,
respectively.?

Figure 1 : The Evolution of the EU Framework Programme for Research &
Innovation (R&l)
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Research and Innovation: how transformative is it? Analysis of its evolution over 2002-2023 R&l Paper
Series, EU Publication Office, 2023.

2. Why does the EU invest in R&I?

Historically, R&l has been the main driver of productivity, economic growth
and improvement of living standards. Indeed, since the industrial revolution,
breakthroughs in technology, innovative organisational strategies, and the
advancement of human capital have consistently fuelled improvements in
productivity, which in turn have elevated living standards and economic prosperity.
Due to population ageing and the related shrinking labour force, the importance of
R&l in driving future growth will increase. Moreover, new technologies, sustainable
solutions and disruptive innovation are needed to achieve strategic autonomy,
climate neutrality and circularity, decarbonise the economy and the industry,
modernise our infrastructures and buildings, and design sustainable food and

3 With the JRC accounting for around 2% of such budget.



water systems. More details on why R&l is crucial for the EU to meet its political
priorities is found in the paper “Why investing in research and innovation matters
for a competitive, green, and fair Europe?”.

Public support for R&l is essential for several reasons, each backed by an
economic rationale:

Addressing market failures: companies often underinvest in R&l,
because R&l investments have positive externalities; public money can
help fill this investment gap, ensuring that society can reap the full benefits.
Backing risky ideas: innovative risky projects, especially those with
potential to break new ground, tend to be poorly funded, because of
information asymmetry and limited possibilities for risk sharing in research
portfolios; public money can offer the funding to support breakthrough
innovations.

Fixing system issues: R&l involve complex interactions between different
entities such as businesses, universities, and governments. Public money
can help smooth out these interactions to make the innovation ecosystem
operate properly.

Focusing on big challenges: Research funding allocations purely based
on market forces can lead to underinvestment in important areas such as
environment sustainability or public health.

Supporting R&I at the EU rather than national level offers various advantages
that are typically referred to as "EU added value"®:

1.

Larger scale of resources and impact: a considerably larger budget is
available for R&l if individual countries pool their resources at EU level. At
the same time, the FPs have substantial leveraging effects through public-
private co-investments and joint undertakings. This makes it possible to
fund more ambitious and innovative projects that have much wider impact,
across Europe and beyond, but that might also bear more initial risks
difficult for individual public or private players to take.

Collaboration across borders, sectors, disciplines: cooperation
between different countries is facilitated by the EU support. Such initiatives

4 European Commission, Directorate-General for Research and Innovation, Steeman, J.-T., Hobza, A.,
Canton, E., Di Girolamo, V., Mitra, A., Peiffer-Smadja, O., Ravet, J. (2024). Why investing in research
and innovation matters for a competitive, green, and fair Europe? A rationale for public and private
action, Publications Office of the European Union. https://data.europa.eu/doi/10.2777/01237

5 European Commission, Directorate-General for Research and Innovation, (2018). A new horizon for
Europe: impact assessment of the 9th EU framework programme for research and innovation,
Publications Office. https://data.europa.eu/doi/10.2777/194210
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bring together different ideas, skils and means leading to better
approaches than possible within single countries.

3. Addressing EU-wide challenges: some issues such as climate change,
public health crises or digital transformation clearly go beyond national
boundaries and need a critical mass of efforts to be handled effectively and
consistently on a pan-European basis.

4. EU-wide competition: beyond national or regional-level competition, this
allows to select the best ideas from across the EU based on the core
criteria of excellence.

5. EU as a unique player in science diplomacy and research security:
EU countries have more leverage to shape international science
agreements if they act together. Moreover, a coordinated approach helps
prevent technology leakage, malign influence, and ethical or violations by
third countries.

6. Avoiding duplication: Inefficiencies caused by (partially) overlapping
research projects conducted in various countries can be minimized by
coordinating research activities at the EU level. Thus, budgets are used in
a better way and duplication is reduced.

7. Strengthening the European Research Area: EU-level support helps
building a strong, interconnected European Research Area. This creates
an integrated research environment where knowledge, people, and
technology can move freely across borders, boosting innovation and
competitiveness and strengthening EU’s position globally.

8. Setting unified standards and regulations: EU-level action to establish
common standards and regulatory frameworks across Member States is
crucial for fields like healthcare, environmental protection, and digital
technologies, helping to spread the benefits of R&l more widely. As an
example, the European Research Council has become a beacon of
excellence, inducing national and institutional changes in national research
councils’ quality standards and proposal review processes.

Overall, the FPs play a pivotal role in addressing global challenges
through its unique capability to facilitate coordinated, transnational
interventions within the European Research Area. By harnessing the
collective strengths of its Member States, the EU can implement
comprehensive strategies that individual countries may struggle to achieve
alone and to build the conditions to maximise the spillover benefits of R&l
investments across borders. This is particularly evident for, but not limited to,
challenges related to climate change and health crises, where the EU's unified
approach ensures that efforts are synergetic and cohesive. Such benefits
extend beyond Europe, as the EU can have an impact on the global playing
field.



The FP is also a geopolitical instrument, fostering R&l collaboration with
accessing and other new partners in areas of shared interest, strengthening
relations and EU’s global network, building on EU’s approach of protection and
partnering. Through international R&l cooperation, and a ‘promote, protect
and partner’ approach the EU can boost its own capacity for
technological sovereignty, thereby ensuring its open strategic autonomy.
The EU’s vulnerabilities linked to critical dependencies in strategic sectors are
very similar to those of many other global actors, including its closest partners.
The ‘Global Approach to R&l’, the EU strategy to international R&l cooperation,
provides a framework pursuing reciprocal openness in R&l cooperation, while
advancing and protecting Europe’s interests.®

EU-level support for R&I creates a synergistic effect that individual countries
alone cannot match. It enables to bring together a critical mass of resources in
terms of budget and talents, allows more ambitious projects, fosters international
and interdisciplinary collaboration, including through training programmes such as
international doctoral networks, effectively addresses EU-wide challenges, reduces
redundant efforts, strengthens the European research landscape, sets unified
standards, and supports science for policy, all contributing significantly to the EU's
added value in R&L.7

3. Fourty years of EU funded R&l success stories

The EU level plays an instrumental role for R&l, pooling intellectual and financial
resources to develop large-scale capacities in the long term, enabling a faster
reaction in case of unexpected crises. This is exemplified by the EU’s response to
the COVID-19 pandemic.

Box 1. The impact of EU R&l policy in tackling the COVID-19 pandemic

Invest in basic science and infrastructures

In the decades before the pandemic, the EU had invested heavily in R&l that
eventually became central in EU’s (and global) COVID-19 response, of which

mRNA vaccine development, developing clinical networks and research
infrastructures to ensure preparedness to deliver clinical research and
developing international monitoring and network systems and data portals to
pool information and knowledge. Currently, Horizon Europe funds COVID-19-
related R&I projects to understand pandemics better (of which social, economic

6 European Commission. (2021). On the global approach to research and innovation, COM(2021) 252 final.

7 Paquet, J.-E. (2020). Scale, speed and scope - the added value of EU investments in research and
innovation. ECA Journal.
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and behavioural impacts) and to be better prepared for the next one.
Scaling-up promising innovations

Right after the immediate outbreak of the pandemic, the EU could act swiftly —
and collaboratively - and implemented several actions and calls related to the
COVID-19 response, of which an EIB funding and EU guarantee for the
development of a safe and efficient vaccine by BioNTech, set in place an
innovation-friendly regulatory environment while keeping safety standards,
international data sharing portals and information tools, and collaborative
research and innovation projects.

Diversification and providing a level playing field

To fight the pandemic, the EU created a tailor-made system for vaccine
procurement to stimulate vaccine development and create a portfolio of
vaccine candidates including different companies and technologies. An EU
approach was essential to pool intellectual and financial resources and ensure
a just approach in which member states would not outbid each other.

Source: DG Research and Innovation, Chief Economist - R&l Strategy & Foresight Unit.

Over the past four decades, the EU's FP for R&l has been a driving force in
creating a competitive, green, and fair Europe. Here are some of the remarkable
achievements:

o Genome sequencing: the process started in January 1989 with the first
full sequencing of an entire chromosome, undertaken by the Yeast
Genome Sequencing Project (YGSP) during the FP4. Subsequent support
from the BRIDGE and BIOTECH projects continued the research leading to
a better understanding of similar genes in humans. This work laid the
groundwork for sequencing the entire human genome, a milestone
completed in 2003.8

¢ Fighting diseases for healthy lives of EU and global citizens: the FPs
have funded critical medical inventions, including the development of first
mRNA vaccines against Covid. Indeed, BioNTech mRNA technology used
in its Covid-19 vaccine was made possible by sustained support of the
FPs.° Furthermore, in the fight against cancer, cancer risk-prediction tools

8 European Commission, Directorate-General for Research and Innovation, (2015). Horizon magazine : 30
years EU research framework programmes 1984-2014. Special issue, March 2015, Publications Office.
https://data.europa.eu/doi/10.2777/96026

9 https://www.researchprofessionalnews.com/rr-news-europe-horizon-2020-2021-1-biontech-chief-eu-r-d-

funds-helped-develop-covid-19-vaccine/
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and vaccines for developing ovarian and breast cancer were developed
through the FPs. The Ebola vaccine was developed with support from the
Innovative Medicine Initiative (IMI), the FP-funded world’s largest public-
private partnership in health. The Innovative Medicine Initiative (IMI) also
developed a method for detecting all known strains of Ebola and the
related Marburg virus. Thanks to it, a finger-prick blood sample is all that is
needed to perform the test, saving lives."® Bovine spongiform
encephalopathy (BSE) diagnostic tests were developed thanks to FP
funding during the unfolding of the Mad Cow crisis."' Another major
flagship of EU’'s aim to improve global health is the European and
Developing Countries Clinical Trials Partnership (EDCTP) with sub-
Saharan Africa. It has supported several discoveries, of which the first two
malaria vaccines commended by WHO for use in children.'?

e Aerospace: the FPs have funded the creation of the European transport
network, European space exploration and satellite technology. Companies
like Airbus and Finmeccanica have been among the beneficiaries of these
investments, leading to innovations in safer, more efficient air travel and
telecommunications.

e A giant leap for the smallest molecule: hydrogen, a European
success: 40 years of EU Framework Programmes have firmly positioned
the EU as a world leader in hydrogen technologies. Thanks to investments
in hydrogen through EU Research and Innovation programmes since 1985,
Europe is a global leader in hydrogen electrolyser capacity deployment.
Whereas R&I activities on hydrogen started with focusing on developing
the technology to produce hydrogen, it is now being used to decarbonise
industries and transport modes. For example, hydrogen has been
demonstrated to decarbonise the steel sector, which results from EU-
funded projects. The EU also created the concept of Hydrogen Valleys,

° Ebovac. (2024). The Ebola Vaccine Projects, https://www.ebovac.org/; European Commission (2017),

Faster testing for deadly Ebola, https://projects.research-and-
innovation.ec.europa.eu/en/projects/success-stories/all/faster-testing-deadly-ebola

! European Commission, Directorate-General for Research and Innovation, (2015). Horizon magazine : 30

12

years EU research framework programmes 1984-2014. Special issue, March 2015, Publications Office.
https://data.europa.eu/doi/10.2777/96026

European Commission (2013). Materialise supported by EU funding,
https://ec.europa.eu/newsroom/horizon2020/items/13002/; Ebovac. (2024). The Ebola Vaccine
Projects, https://www.ebovac.org/; European Commission (2017), Faster testing for deadly Ebola,
https://projects.research-and-innovation.ec.europa.eu/en/projects/success-stories/all/faster-testing-
deadly-ebola; The Lancet — Infectious Diseases (2024), Vol 24, Issue 1, E15, January 2024: Two
decades of the EDCTP, https://www.thelancet.com/journals/laninf/article/PlIS1473-3099(23)00769-
7/fulltext.
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which connect local production, storage, and end-use applications of
hydrogen. Currently there are 57 Hydrogen Valleys in the EU, out of the 90
Hydrogen Valleys globally. Their greatest benefits are energy self-sufficient
communities and substitution of fossil fuels, resulting in cleaner air. They
also drive regional economic development and create job opportunities. '

e Developing and deploying the next generation chips and
smartphones: semiconductors (also known as 'chips’) are the foundation
of modern computing and smart devices, with new market emerging such
as highly automated cars. With the support of the EU-funded public-private
partnership Key Digital Technologies Joint Undertaking (KDT JU, formerly
ECSEL JU), thematic projects are running to help drive the migration to
successive chip-technology nodes, via EU support since the late 1990s. A
highlight was the production of the first commercial 7nm-node chips using
extreme ultraviolet (EUV) lithography tools via the SENATE project.'* This
cutting-edge technology has enabled the launch of a new generation of
high-performance smartphones. With the European Chips Act, the EU
focusses more deeply on the importance of semiconductors, building on
the achievements and current activities of the FP.15

e Protecting critical infrastructure from natural disasters: starting in
1987, the FPs have significantly enhanced the security, upkeep, and
surveillance of Europe's critical infrastructure by funding projects such as
the Horizon 2020 Seismology and Earthquake Engineering Research
Infrastructure Alliance for Europe (SERA) and KIOS CoE developing
intelligent systems to help authorities predict, monitor and manage critical
infrastructures such as highways and power supply systems.'®

e Leading in supercomputing development: supercomputers are already
changing the lives of European citizens. Machines many thousands of

3 |EA. (2023). Global Hydrogen Review 2023; Clean Hydrogen Partnership; https://h2v.eu/; Roland Berger
(2021). Hydrogen Valleys first elements of  the new hydrogen economy,
https://www.rolandberger.com/en/Insights/Publications/Hydrogen-Valleys-first-elements-of-the-new-
hydrogen-economy.html

4 European Commission. (2021). Pioneering photolithography for 7nm chips. https://projects.research-and-
innovation.ec.europa.eu/en/projects/success-stories/all/pioneering-photolithography-7nm-chips

5 European Commission. (2022). Establishing a framework of measures for strengthening Europe's
semiconductor ecosystem (Chips Act), COM(2022) 46 final,
https://data.consilium.europa.eu/doc/document/ST-6170-2022-INIT/en/pdf

6 European Commission, Joint Research Centre, Gkoumas, K., Balen, M., Grosso, M. (2019). Research and
innovation in bridge maintenance, inspection and monitoring : a European perspective based on the
Transport Research and Innovation Monitoring and Information System (TRIMIS), Publications Office.
https://data.europa.eu/doi/10.2760/16174
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times more powerful than a desktop computer are making breakthroughs in
climate modelling, personalised medicine, energy-saving strategies and
epidemic control. Through investments in the FPs the EU has created a
world-class public network of eight interconnected supercomputers located
throughout Europe. Three of these supercomputers are currently among
the top ten supercomputers in the world. The EU is currently at the
forefront of supercomputing worldwide. While it had no supercomputers in
the global top 10 in 2017, it now has three of the fastest in the world. To
make such rapid advances and to create an integrated pan-European
supercomputing and data infrastructure, the European High Performance
Computing Joint Undertaking was created. This is a joint initiative between
the EU, European countries and private partners, pooling resources, to
build, deploy and expand a world class supercomputing ecosystem in
Europe, with state-of-the-art HPC and data infrastructures in Europe. HPC
and research infrastructures in general are important hubs for innovation
efforts, as they bring together the brightest ideas and people. With the
forthcoming two new supercomputers to be installed respectively in 2024
and 2025, the capabilities of the EuroHPC infrastructure will soon reach
well beyond exascale performance. Many of the EuroHPC
supercomputers, in particular the most powerful ones have or will have
accelerated partitions that are very suitable for running Al training and Al
application tasks.!”

e Contributing to climate change research: EU-funded research has
significantly enriched the knowledge base of the Intergovernmental Panel
on Climate Change (IPCC), which is the fundament of research on
mitigating climate change and the achievement of the Paris Agreement
objectives in line with UN’s Sustainable Development Goals. The FP7 and
Horizon 2020 programmes alone supported over 4,500 publications
coming from over 12000 projects cited by the IPCC, demonstrating the
EU's dedication to tackling climate change. These correspond to about
10% of all references cited in the reports.'®

o Fostering advancements in the battery sector: FP funding has led to
significant progress in the battery industry, including the development of
lithium-ion battery gigafactories and the enhancement of skills among

7 European Commission. (2022). Leading the way in European Supercomputing, https:/eurohpc-
ju.europa.eu/introducing-eurohpc-projects-info-pack-available-10-languages-2022-06-29 _en

8 European Commission. (2023). Directorate-General for Research and Innovation, Science, research and
innovation performance of the EU 2022; European Commission (2024, forthcoming), Directorate-
General for Research and Innovation, Ex post evaluation of Horizon 2020, the EU's framework
programme for research and innovation
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battery professionals. These efforts have greatly supported the Green
Deal. For instance, the ORION nanomaterials project under FP7 has led to
the creation of new technologies that enhance rechargeable batteries,
solar panels, and light-emitting devices.®

e Nurturing Nobel prize-winning talent: Many Nobel Prize laureates have
received EU-funding by the FP. Currently, 33 Nobel winners have been
funded by the FP, with 14 by the European Research Council. This
showcases the importance of funding eminent researchers and giving them
the resources they need to succeed in their scientific endeavours to the
benefit of humankind. And the FP can bring research to impact, creating a
R&l investment funnel. This is showcased by Professor Anne L’Huillier, a
French-Swedish physicist, and professor of atomic physics and winner of
the Nobel Prize in Physics in 2023. Her research funded by the ERC has
advanced the understanding of the dynamics of electrons. In parallel, her
discoveries in the field of ultrafast laser technology have opened up further
scientific - as well as commercial - opportunities in this field. To take her
research further to market, prof. Anne L’Huillier was awarded EIC funding
to progress the technology developed under the ERC.%°

o Facilitating global R&l collaboration: the FP has evolved into an
international cooperative powerhouse, offering R&I funding opportunities to
over 40 countries. Whereas previous FPs have been open for the
association of countries neighbouring the European Union, Horizon
Europe, for the first time, offers the possibility to associate any third country
with good capacity in science, technology and innovation that shares
common values with the EU (e.g. New Zealand, Canada, the UK).?!
International R&l cooperation is vital for ensuring access to talent,
knowledge, infrastructures and markets worldwide, for effectively tackling
global challenges and for implementing global commitments. The FP offers
opportunities to researchers and innovators from all over the world, based

% European Commission, Directorate-General for Research and Innovation, (2015). Horizon magazine : 30
years EU research framework programmes 1984-2014. Special issue, March 2015, Publications Office.
https://data.europa.eu/doi/10.2777/96026

20 European Commission (2024). Directorate-General for Research and Innovation, Ex-post evaluation of
Horizon 2020, the EU’s framework programme for research and innovation, https://research-and-
innovation.ec.europa.eu/knowledge-publications-tools-and-data/publications/all-publications/final-
evaluation-horizon-2020_en; ERC. (2023). ERC grantees Ferenc Krausz and Anne L’Huillier win 2023
Nobel Prize in Physics, https://erc.europa.eu/news-events/news/2023-Nobel-physics-prize

2! European Commission (2024). Directorate-General for Research and Innovation, Ex-post evaluation of
Horizon 2020, the EU’s framework programme for research and innovation, https://research-and-
innovation.ec.europa.eu/knowledge-publications-tools-and-data/publications/all-publications/final-
evaluation-horizon-2020_en
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on shared fundamental principles, while allowing for restrictions where
necessary. This global outreach extends beyond EU member states,
enhancing the EU's international relationships, research network and brain
gain.??2 As a result, applications from 177 countries were received for
funding from Horizon 2020, underlining the global attractiveness of the FP.

e Supporting science for EU policymaking: over the past decade, around
2,000 JRC scientists have produced over 10,000 policy-support outputs,
based on evidence from more than 8,000 peer-reviewed publications.?3 As
an example, JRC-backed EU energy legislation will save about 230 million
tonnes of oil equivalent by 2030, translating to up to €285 yearly savings
for consumers on energy bills. Additionally, flood early warning alerts from
the JRC-operated Copernicus Service can cut economic damage by up to
33% in the EU, with the service preventing fire damage worth €30-€40
million in 2018.

The European Commission regularly evaluates its programmes to assess
their performance and the added value they provide. Performing policy
evaluation is important to check that EU R&l funding is indeed advancing
research and innovation and thereby boosting economic growth, creating jobs
and delivering concrete benefits for society.

The final evaluation of Horizon 2020%* (2014-2020) confirms that EU R&l
funding delivers EU added value, with significant socio-economic and
scientific impact. With a budget of nearly EUR 80 billion, Horizon 2020
garnered immense interest attracting over a million individual applications from
177 countries. It funded more than 35 000 projects involving 40 000
organisations. Overall, an additional EUR 159 billion would have been needed
to fund all the high-quality proposals submitted.

2 European Commission. (2024). Updates on the association of third countries to Horizon Europe
https://research-and-innovation.ec.europa.eu/news/all-research-and-innovation-news/updates-
association-third-countries-horizon-europe-2021-12-21_en

2 Heuer, R.D, et al., Ex post evaluation of the activities of the Joint Research Centre under Horizon 2020
and Euratom 2014-2020, Publications Office of the European Union, Luxembourg, 2022, doi:
10.2760/257315, JRC130367

24 Horizon Europe final evaluation is not done yet as the programme is still ongoing, and data is scarce to
evaluate it ex-post.
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In the long term, the programme is estimated to contribute an average
annual increase in between €15.6 and 28.5 billion to EU GDP, totalling to in
between €421 and €798 billion over the period 2014-2040 (engendering an
impressive multiplier, given its total budget of about EUR 80 billion).?> This
means that for each euro of cost to society, associated with Horizon 2020, the
programme is estimated to bring from five to eleven euros of benefits for EU
citizens (see figure 2). Moreover, its benefits are widespread across the EU,
with notable impacts in many emerging regions (see figure 3).%¢

Additionally, Horizon 2020 grants, on average, increased winning firms'
employment levels by 20%, and by 30% turnover and total assets,
compared to comparable non-funded firms.?” Further, collaborations between
Member States created by Horizon 2020 grants are more spread across the EU
as compared to other innovation activities, such as co-patenting.?® Programme
beneficiaries reported close to 4 000 IPR applications, of which three quarters
are for patents, followed by 12% for trademarks.

25 The different estimates are driven by the different macroeconomic model deployed. €15.6 billion
(QUEST), €15.9 billion (RHOMOLO) and € 28.5 billion (NEMESIS) average annual increase. €421
billion (QUEST), €429 billion (RHOMOLO) and €798 billion (NEMESIS) over the period 2014-2040.

% European Commission (2024). Directorate-General for Research and Innovation, Ex-post evaluation of
Horizon 2020, the EU’s framework programme for research and innovation, https:/research-and-
innovation.ec.europa.eu/knowledge-publications-tools-and-data/publications/all-publications/final-
evaluation-horizon-2020 en

27 European Commission (2023). Directorate-General for Research and Innovation, Mitra, A., Niakaros, K.,
The Horizon effect — A counterfactual analysis of EU research & innovation grants,
https://data.europa.eu/doi/10.2777/584781

2 European Commission. (2024, forthcoming). Directorate-General for Research and Innovation, Science,
research and innovation performance of the EU 2024.

16


https://research-and-innovation.ec.europa.eu/knowledge-publications-tools-and-data/publications/all-publications/final-evaluation-horizon-2020_en
https://research-and-innovation.ec.europa.eu/knowledge-publications-tools-and-data/publications/all-publications/final-evaluation-horizon-2020_en
https://research-and-innovation.ec.europa.eu/knowledge-publications-tools-and-data/publications/all-publications/final-evaluation-horizon-2020_en
https://data.europa.eu/doi/10.2777/584781

Figure 2 : Horizon 2020 impact on the EU GDP
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Figure 3: Horizon 2020 regional GDP impact in 2040
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The programme outperformed its predecessor (FP7) on scientific output, as
evidenced by the number of scientific publications, which are cited twice as
often as the global average, and 4% of which are the most cited worldwide.
Horizon 2020 made substantial contributions to scientific breakthroughs and
advancements in nascent domains of science and technology, particularly in
medical sciences, quantum mechanics, chemical engineering and composite
materials. Funding for transnational R&I projects enabled significant collaborations
that might not have been possible otherwise. More than a quarter of the
publications are linked to new, rapidly evolving research areas.

The programme also had a profound impact on knowledge circulation, with
82% of its publications being freely and publicly available online, demonstrating a
strong commitment to open access. Horizon 2020 was also pivotal in diversifying
and enhancing researchers’ skills and knowledge. It also improved their
career prospects, particularly benefiting early-career researchers. Nearly
50 000 researchers were supported in cross-sector and cross-country mobility. In
addition, the programme enabled the EU to develop and upgrade large-scale
research infrastructure at both European and global level: over 24 000
researchers and organisations gained access to these infrastructures, expanding
opportunities for collaborative work and scientific advancements. 2°

Horizon 2020 bolstered research and innovation efforts aimed at tackling key
societal challenges, including health, food security, energy, transport,
environmental sustainability, climate action, inclusive societies and security.

With 32% of its funding allocated to climate action Horizon 2020 has also been
instrumental in supporting the development of practical solutions. A prime example
is the progress made in alternative and low-emission fuels. The programme also
demonstrated adaptability in responding to emerging health crises. It responded
promptly by launching specific calls for proposals during the Ebola and Zika
epidemics, and even greater agility in responding to the COVID-19 pandemic (see
previous section). The programme also funded research to gain a deeper
understanding of rare diseases and fostered the development of related
therapies, contributing to advancements in personalised medicine and patient
care.

By improving fishing methods and reducing discards, Horizon 2020 has
contributed to more sustainable fishing practices, balancing economic interests
with environmental conservation. The programme supported the development of a

2 Commission Staff Working Document - Ex-post evaluation of Horizon 2020, the EU Framework
Programme for Research and Innovation. SWD/2024/29 final
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smart European electricity grid, funding projects that focus on automation,
energy storage integration and the adoption of renewable energy sources to aid
the transition to a more sustainable energy system. Horizon 2020 played a role in
improving urban transport by supporting sustainable urban mobility plans,
including well-designed parking measures and cycling infrastructure to help
improve urban liveability and sustainability. The programme supported the
development of solution addressing the human aspects of digital
transformation, such as the development of safe and user-friendly robotics. It
improved the accessibility and inclusiveness of cultural spaces, enriching cultural
heritage experiences and giving access to a broader audience. The programme
helped make Europe more secure by supporting crime prevention and counter
terrorism initiatives, improving border surveillance and improving disaster
resilience.

Overall, Horizon 2020 provided high value-for-money for European society. It
significantly enhanced the scope and quality of research and innovation in Europe,
and supported larger-scale, more complex and more ambitious R&I activities than
would have been possible without EU support. It fostered multidisciplinary
collaboration and pan-European collaboration, and competition in R&l. The
evaluation concludes that Horizon 2020 significantly contributed to leveraging R&I
funding, it supported the implementation of other EU policies and remained
relevant to social needs. The evaluation underscores the need to sustain action
across multiple framework programmes to achieve these outcomes.

Evaluations of previous FPs have consistently revealed outcomes
comparable to those seen in Horizon 2020.%° This consistency in positive
outcomes underscores the enduring and impactful nature of the EU's Framework
Programmes in fostering research, innovation, and economic development across
Member States.

Under the current Horizon Europe programme (2021-2027), EU's added value
is further exemplified through diverse and revitalised instruments each
serving specific purposes in advancing R&l policy. The European Innovation
Council (EIC) supports visionary innovators and entrepreneurs, addressing the
lack of venture capital for scaling up deep tech innovation and regulatory barriers
for innovation. The European Research Council (ERC) is the fundament of EUs
excellent curiosity-driven research that is essential to explore new frontiers of
knowledge and build a strong scientific base in the EU to generate breakthrough

30 European Commission, Directorate-General for Research and Innovation, (2017). Assessment of the
Union added value and the economic impact of the EU Framework Programmes : final report,
Publications Office. https://data.europa.eu/doi/10.2777/065997

19


https://data.europa.eu/doi/10.2777/065997

ideas and methodologies that lead to novel solutions to (global) challenges. The
EU missions, a novelty in Horizon Europe put R&l into a new role, combined with
new forms of governance and collaboration, as well as by engaging citizens by
focussing on bringing concrete solutions to some of the greatest challenges. The
EU partnerships focus on strategic collaboration on commonly defined priorities,
with industry and member states, in areas like clean energy and health, leveraging
each other’s efforts and ensuring co-investment. Moreover, EU’s strategy on the
New European Innovation Agenda (NEIA) aims to position Europe at the forefront
of the new wave of deep tech innovation and start-ups, and the European
Research Area (ERA) streamlines collaboration and reduces duplication of efforts,
while international cooperation in R&l ensures EU researchers and innovators
have access to global knowledge and expertise. Open Science strengthens
scientific excellence by promoting collaboration, data sharing, and result
reproducibility.

Since the first Framework Programme in 1984 the EU dedication to research
and innovation has experienced remarkable growth both in terms of scope
and budget. This progress culminates in the Horizon Europe programme. This
development showcases an understanding that research and innovation are not
merely academic pursuits but crucial drivers of economic growth, job opportunities,
and societal progress.

The EU FPs have played a role in addressing societal challenges such as
climate change and health crises. They demonstrate the power of efforts and
shared vision. Through border collaborations the EU has brought together
resources, innovators, and researchers from diverse backgrounds. This synergy
has resulted in breakthrough innovations, technological advancements, and
substantial socio-economic impact.

Moreover, the EU FPs have been instrumental in establishing standards and
pushing the boundaries of what can be achieved through science and
technology. The support provided to Nobel Prize laureates and the development of
cutting-edge technologies in critical areas like climate research and public health
are a clear indication of the EUs efforts to lead worldwide when it comes to
research and innovation.

Another substantial facet of the added value of the Framework Programmes is
the follow-up by Member States of their R&l investments and reforms and
improving the overall national conditions for R&l to avoid a substitution effect,
whereby member states may not be encouraged to increase their national
investments in certain areas due to reliance on EU R&l funding. It is therefore
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important to highlight, underlined by the results from impact assessments and
evaluations, the complementary role that the FP plays concerning R&l policies at
the Member State level. The EU and its Member States collaborate to achieve
more substantial and impactful R&l efforts than individual nations could
independently by addressing common priorities and solving societal challenges.
The FP significantly drives this collaboration, fostering alignment and efficient
coordination of national R&l systems. Beyond financial support, the FP’s influence
extends to shaping and directing the priorities of national R&l efforts, ensuring a
more holistic approach to EU-wide R&l ecosystem development.

As we gaze towards the future these FPs serve as symbols of Europe’s
commitment to foster a sustainable and equitable continent. They exemplify the
essence of working together creatively, experimenting, learning, which are crucial
in navigating the intricacies of our time.
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GETTING IN TOUCH WITH THE EU

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

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

- by freephone: 00 800 6 7 8 9 10 11 (certain operators may charge for these calls),
- at the following standard number: +32 22999696,
- via the following form: european-union.europa.eu/contact-eu/write-us _en.

FINDING INFORMATION ABOUT THE EU

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

EU publications

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

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

EU open data

The portal data.europa.eu provides access to open datasets from the EU institutions, bodies and
agencies. These can be downloaded and reused for free, for both commercial and non-commercial
purposes. The portal also provides access to a wealth of datasets from European countries.
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Since 1984, the European Union (EU) invests in research
and innovation (R&l) through the EU Framework
Programmes (FP). This study sheds light on the added
value of these long-term investments. To do so, the paper
reviews the historical evolution of the FPs, presents the
economic rationales for public financing of R&l, and explains
the advantages of performing such efforts at the EU level
beyond the actions of individual Member States. The study
supports its claims with empirical evidence showing how EU
R&l funding has boosted economic growth, created jobs,
and advanced research and innovation in the EU.
Furthermore, a set of case studies on FP success stories
are showcased.
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