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1. Executive Summary

This is the second European Research Area (ERA) Scoreboard under the ERA Monitoring
Mechanism (EMM), which had been revised in 2022.1 The ERA Scoreboard provides a basis
for evidence-informed policymaking in the European Research Area. The indicator system
covers 19 indicators that provide a comprehensive overview of the progress made towards
achieving the ERA priorities through a set of indicators at the level of the European Union.

The ERA Scoreboard contains one indicator for each one of the 16 priority areas for joint
action (i.e. the ERA sub-priorities) as defined in the Pact for Research and Innovation in
Europe. It further includes three general indicators measuring general progress in the
European Research & Innovation (R&I) system.

The careful selection of indicators - based on data availability - and the calculation and
presentation of the data is key to derive any solid policy conclusions and to monitor progress
on the overall ERA objectives in a credible manner.

The results of the report are organised by the four ERA priorities2. For each indicator three
different graphs are provided: the first offers the evolution over time for the European Union.
The second graph provides an assessment on the performance and changes in performance
of each Member State. Finally, a box plot shows the evolution of the range in performance
since 2010 across the Member States and thus informs about the spread of the indicator
across countries.

The analyses show that most indicators follow positive trends for the EU-27.3 Furthermore,
the heterogeneity across the Member States decreased for many of the analysed indicators,
implying greater convergence. This suggests that ERA countries are moving closer together
in terms of performance, reflecting progress toward a more cohesive and balanced European
Research Area.

The ERA sub-priorities where the EU is showing substantial positive change since 2010
cover R&D investment, Open Science, Gender Equality, Global engagement, Synergies with
education and the European Skills Agenda as well as Synergies with sectorial policies and
industrial policies. The ERA sub-priorities where the EU is showing slower positive change
since 2010 include Researchers’ careers and mobility, Knowledge Valorisation, Active citizen
and societal engagement in R&I, Coordination of R&I investments. The ERA sub-priorities
where the EU is showing limited positive change since 2010 or even zero/negative change
include Challenge-based ERA actions, Scientific leadership, More investments and reforms

1 The first ERA Scoreboard 2023 can be downloaded under https://op.europa.eu/en/publication-detail/-
/publication/d0d03530-ec0d-11ee-8e14-01aa75ed71a1/language-en.

2 1) Deepening a truly functioning internal market for knowledge; 2) Taking up together the green transition
and digital transformation and other challenges with an impact on society and increasing society’s participation
in the ERA; 3) Enhancing access to research and innovation excellence across the Union and enhancing
interconnections between innovation ecosystems across the Union; 4) Advancing concerted research and
innovation investments and reforms.

3 The data availability is very good for the EU-27 countries, while for many Horizon Europe Associated
Countries, data is largely unavailable.

https://op.europa.eu/en/publication-detail/-/publication/d0d03530-ec0d-11ee-8e14-01aa75ed71a1/language-en
https://op.europa.eu/en/publication-detail/-/publication/d0d03530-ec0d-11ee-8e14-01aa75ed71a1/language-en
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in countries and regions with lower R&I performance, Support to prioritise and secure long-
term R&I investments and policy reforms.

2. Content of the report

As part of the ERA Monitoring Mechanism (EMM), the ERA Scoreboard provides a basis for
evidence-informed policymaking within the European Research Area. The ERA Scoreboard
delivers robust, EU-wide analytical tools to monitor and assess progress towards ERA
priorities at European level.

In this report, the results of the ERA Scoreboard 2024 are presented. The Scoreboard shows
the overall progress at the EU-level for a limited number of indicators in view of realising the
ERA priorities (as defined in the Pact for Research and Innovation). The time series collected
for each indicator allows the monitoring of progress over time. In addition to the indicators at
the EU-level, the results for each Member State will be displayed in one graph to allow for an
analysis of the performance of the single indicators.

The ERA Scoreboard 2024 is comprised of 19 indicators. Besides three general R&I
indicators, it includes 16 indicators grouped by the four ERA priorities, covering the 16 priority
areas for joint action (i.e. the ERA sub-priorities) as defined in the Pact for Research and
Innovation:

 Deepening a truly functioning internal market for knowledge

 Taking up together the green transition and digital transformation and other
challenges with an impact on society and increasing society’s participation in the ERA

 Enhancing access to research and innovation excellence across the Union and
enhancing interconnections between innovation ecosystems across the Union

 Advancing concerted research and innovation investments and reforms

A list of all indicators and the used data sources is provided in Annex I. The indicators and
the data stem predominantly from publicly available sources; the latest available data was
included in the Scoreboard. Compared to the ERA Scoreboard 2023, the list of indicators has
been slightly updated to solve some of the data challenges that had appeared.4

As not all data points are available for each year, a conservative imputation method has been
applied to ensure gaps are filled only with the most recent data. Generally, the latest available
year is 2022. When not available, the most recent year between 2019 and 2021 has been
reported. However, some indicators do not include the most recent data for all the countries,
thus, when data for one of the most recent years considered (2019-2022) is not available,
data is not shown to avoid misleading comparisons across countries.5 A detailed description

4 The revison process concluded in a methodology report that provided the basis for updating the indicator list.

5 In view of the 2025 monitoring cycle, the Commission will present a report on the improvement of the indicator
framework, incorporating recommendations on how to fill exisiting data gaps.

https://op.europa.eu/en/publication-detail/-/publication/d0d03530-ec0d-11ee-8e14-01aa75ed71a1/language-en
https://european-research-area.ec.europa.eu/sites/default/files/2024-03/ERA%20Monitoring%202023_Report%20on%20methods_FINAL.pdf
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of the data and the imputation process is provided in the methodology report for the ERA
Scoreboard and Dashboard 2024. A replication package provides the complete data set.6

3. Overview of the EU-27 performance

As in the ERA Scoreboard 2023, for the ERA Scoreboard 2024 a “traffic light system” is
applied for the monitoring of the performance of the EU-27 towards the ERA priorities (Table
1). Given the challenges of comparing performance levels across different indicators, the
focus is placed on tracking changes in performance. This is achieved by combining
information on relative performance changes over three timeframes: since 2010, since 2015,
and from 2017 to the latest available year.

For each period, the compound annual growth rate (CAGR) is calculated. This represents
the average annual growth rate of an indicator, providing an annualised measure of growth
over a specified time period. The CAGR smooths out fluctuations in periodic values, offering
a clearer picture of long-term trends. We calculated the CAGR for three time periods, namely
“earliest available year” to “latest available year”, 2015 to “latest available year” and 2017 to
“latest available year”.

If the CAGR is positive for all three periods, the indicator receives the highest score, i.e.
growth in all three time periods, and is marked with two dark green “++” signs in the following
table. In case the CAGR is positive for two time periods, the indicator receives a medium-
high score, i.e. growth in two out of three time periods, and is marked with a light green “+”
sign in the table. If the CAGR is positive for one year, the indicator receives a medium score
and is marked with a yellow “o” sign in the table. In case the CAGR is negative in all of the
periods, the indicator receives the lowest score, marked by a red “- “ sign. It is important to
note that an increase in an indicator’s value does not necessarily imply an improvement, as
this depends on the specific policy objective. In addition, the table does not distinguish
between different magnitudes of growth; both large and small changes are simply marked as
“+” or “-“. For a more detailed view, including the exact values of each indicator and
comparisons across Member States and Associated Countries, please refer to the graphs
included in this report.

The ERA sub-priorities where the EU-27 is showing the highest score, i.e. substantial positive
change, cover:7

 R&D investment

 Open Science

 Gender Equality

6 All reports and data can be downloaded on the ERA Policy Platform.

7 For the ERA sub-priorities “Research infrastructures” and “Increased collaborative links and the excellence-
based integration of research-performing organisations from countries and outermost regions with lower R&I
performance” no tendency can be measured due to missing long-term data.

https://european-research-area.ec.europa.eu/era-monitoring-reports
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 Global engagement

 Synergies with education and the European Skills Agenda

 Synergies with sectorial policies and industrial policies

The ERA sub-priorities where the EU-27 is showing a medium-high score, i.e. slower positive
change, cover:

 Researchers’ careers and mobility

 Knowledge Valorisation

 Active citizen and societal engagement in R&I

 Coordination of R&I investments

The ERA sub-priorities where the EU-27 is showing a medium score or the lowest score, i.e.
a limited positive change or even zero/negative change, include:

 Challenge-based ERA actions

 Scientific leadership

 More investments and reforms in countries and regions with lower R&I performance

 Support to prioritise and secure long-term R&I investments and policy reforms

Table 1 Overview of the EU-27 performance

ID Indicator ERA Pact Sub-
priorities

Growth
2010-
recent

Growth
2015-
recent

Growth
2017-
recent

Score

1 Gross Domestic Expenditure on
R&D as percentage of GDP R&D Investment + + + ++

2 Researchers per million inhabitants
(FTE) R&D Investment + + + ++

3.1 Expenditure on innovative solutions
procurement as percentage of GDP R&D Investment

No time series available,
growth cannot be

calculated

3.2 Expenditure on R&D procurement
as percentage of GDP R&D Investment

No time series available,
growth cannot be

calculated

3.3
Expenditure on total innovation
procurement (R&D and innovative
solutions) as percentage of GDP

R&D Investment
No time series available,

growth cannot be
calculated

4
Share of publications available in
open access (green, gold and
diamond)

Open Science + + + ++

5
Share of national public R&D
expenditure committed to European
research infrastructures

Research
Infrastructures n.a.

6 Proportion of women of Grade A
among academic staff/researchers Gender Equality + + + ++
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ID Indicator ERA Pact Sub-
priorities

Growth
2010-
recent

Growth
2015-
recent

Growth
2017-
recent

Score

7
Share of foreign doctorate students
as a percentage of all doctorate
students

Researchers' careers
and mobility n.a. + + ++

8
Share of innovating firms
collaborating with HEI/PRO out of
all innovative firms

Knowledge Valorisation + + - +

9
Percentage of scientific publications
among the top-10% most cited
publications worldwide

Scientific leadership - - - -

10
International co-publications with
non-EU partners per 1.000
researchers in the public sector

Global engagement + + + ++

11

Environmentally related
government R&D budget, as
percentage of total government
R&D

Challenge-based ERA
actions - - - -

12

Innovative enterprises that co-
operated on R&D and other
innovation activities with
universities and higher education
institutions

Synergies with
education and the
European Skills
Agenda

+ + + ++

13

Direct government support and
indirect government support
through R&D tax incentives as a
percentage of GDP

Synergies with sectorial
policies and industrial
policy

+ + + ++

14
Research on social innovation
(publications on 'social innovation'
or 'social entrepreneurship')

Active citizen and
societal engagement in
R&I

+ + - +

15
Increase in total R&D expenditure
in widening countries, expressed as
a percentage of GDP

More investments and
reforms in countries
and regions with lower
R&I performance

- + - o

16
Number of Seal of Excellence
projects on the InvestEU Portal per
1.000 R&D personnel (in FTEs)

Synergies between
Union, national and
regional funding
programmes

n.a. n.a. + ++

17
Number of collaboration networks
of RPOs in Widening countries with
other EU countries

Increased collab links
and excellence-based
integration of research-
performing org. from
countries/regions with
lower R&I perf.

No time series available,
growth cannot be

calculated

18 Share of public R&D expenditures
financed by the private sector

Support to prioritise and
secure long-term R&I
investments and policy
reforms

- - n.a. -

19

GBARD allocated to Europe-wide
transnational, as well as bilateral or
multilateral, public R&D
programmes per FTE researcher

Coordination of R&I
investments + - + +
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4. Performance by ERA Scoreboard indicator

In this section, the results of all indicators are presented separately. For each indicator, the
following graphs are available:

 A bar chart showing the evolution of the indicator for the EU-27 over time.

 A scatter plot illustrates the performance and change in performance of the Member
States. In this plot, Member States performing above the EU average and showing
greater improvement than the EU-average are positioned in the upper-right
quadrant. The colour coding aligns with the categories used in the European
Innovation Scoreboard (EIS):

o Light blue: “Innovative leaders”

o Red: “Strong innovators”

o Yellow: “Moderate innovators”

o Dark blue: “Emerging innovators”

 A box plot shows the evolution of the range in performance across individual Member
States, i.e. one box in the box plot stands for a given year and multiple boxes are
represented in each box plot. This visualisation provides insights into the distribution
of the indicator values, showing how the spread of performance among countries
has developed over time. Specifically, it helps determine whether the values have
converged (moved closer together) or diverged (spread further apart). The box plot
conveys several pieces of information within a single graph:

o Median: The dark blue line inside each of the boxes represents the median
value of the indicator across countries. The median represents the middle
value or central point of the data distribution, where 50% of the values lie
below and 50% lie above it. It provides a measure of the central tendency
of each indicator. As such, it is similar to the mean but is less affected by
extreme values or outliers.

o Quartiles and Interquartile Range (IQR): The IQR helps to assess whether
the distribution of country values has become more concentrated (narrower
IQR) or more dispersed (wider IQR) over time. The upper edge of the box
marks the upper quartile, meaning 75% of the data falls below this value.
The lower edge of the box represents the lower quartile, meaning 25% of
the data falls below this value. If the two edges move closer to each other
over time, the country values on the given indicator have consolidated, i.e.
the countries have moved “closer together” If the two edges move farther
apart over time, the country values have become more dispersed.

o Minimum value, maximum value and outliers: The lowest score, excluding
outliers, is indicated at the end of the lower whisker, while the maximum
score is shown at the end of the upper whisker. Outliers are represented as
dots; they indicate values that deviate significantly from the rest of the data,
lying outside the expected range of variation. Strong outliers can highly

https://research-and-innovation.ec.europa.eu/statistics/performance-indicators/european-innovation-scoreboard_en
https://research-and-innovation.ec.europa.eu/statistics/performance-indicators/european-innovation-scoreboard_en


14

influence the mean of a distribution. Therefore, the median is used as a
measure of central tendency in this analysis.

o EU-27 value: the value of the EU-27 is represented as a red line within the
graph.
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General indicators

In this section, the results of the general indicators are presented indicator by indicator.

4.1.1. Gross Domestic Expenditure on R&D as a percentage of GDP

This indicator measures the share of total R&D expenditures as a percentage of GDP. It is a
key metric for assessing national investment in innovation and scientific progress relative to
the size of the economy.

The trends for this indicator for the EU-27 are depicted over time in Figure 1. It can be
observed that there has been a rather continuous increase of the indicator from 1.97% in the
year 2010 to its peak of 2.29% in 2020. The strong increase in 2020 compared to 2019 can
be explained by a decrease in GDP as a consequence of the Covid-19 crisis. In 2021 and
2022, a growth of the indicator compared to 2019 can be observed, which leads to a value of
2.27% for the year 2022.

Figure 1 Development of the Gross Domestic Expenditure on R&D as a percentage of
GDP for the EU-27 over time

Source: Eurostat, OECD, UNESCO UIS. Calculations by Fraunhofer ISI.

The latest available values of total R&D expenditures as a percentage of GDP, plotted against
the growth of the indicator, are shown for all EU-27 Member States in Figure 2. All countries
located above the x-axis have indicator values higher than the EU-27 average. This includes
the Nordic countries Sweden, Denmark, and Finland, as well as Austria, Germany, and
Belgium.

Member States positioned to the right of the y-axis, which represents the EU-27 average
growth rate, have experienced greater growth in the indicator since 2017. While Sweden,
Denmark, Germany, and Austria remain above the EU average in absolute values, they have
recorded growth rates below the EU-27 average since 2017. In terms of overall trend, most
Member States have shown increases in their indicator values since 2017.
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Figure 2 Gross Domestic Expenditure on R&D as a percentage of GDP, latest indicator
value and change by EU-27 countries

Source: Eurostat, OECD, UNESCO UIS. Calculations by Fraunhofer ISI.

In the box plot below, the EU-27 average is represented by a red line. The spread of the
indicator, as shown by the height of the boxes (the Interquartile Range, IQR), has decreased
from 1.39% in 2010 to 1.15% in 2022. This narrowing spread indicates that EU Member
States have become more similar in terms of their R&D intensity.

The dark blue line in the box plot represents the median value across countries, which has
risen from 1.36% in 2010 to 1.49% in 2022. This increase highlights that by 2022, 50% of the
countries had an R&D intensity above 1.49%, reflecting overall progress in R&D investment
among Member States. The difference between the mean EU-27 value and the median
across countries implies that some countries have rather large values and thus influence the
mean more strongly than the median, which simply plots the 50% value of the distribution.

In sum, it can be stated that the growth of the Gross Domestic Expenditure on R&D as a
percentage of GDP varies among EU-27 countries, with the Nordic countries leading. The
spread of values among countries decreased, indicating a more uniform R&D investment
across the Member States.

DK
FI

NL

SE

AT
BE

CY

EE

FR

DE

LU

CZ

EL
HUIT

LT

MT

PT

SI

ES

BG

HR

LV

PL

RO

SK

0

0,5

1

1,5

2

2,5

3

3,5

4

-6 -4 -2 0 2 4 6 8 10 12 14

La
te

st
 a

va
ila

bl
e 

va
lu

e 
(2

02
2)

Growth since 2017



17

Figure 3 Box plot of the Gross Domestic Expenditure on R&D as a percentage of GDP
across countries and over time (EU-27 countries only)

Source: Eurostat, OECD, UNESCO UIS. Calculations by Fraunhofer ISI.
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4.1.2. Researchers per million inhabitants (FTE)

This indicator is a direct measure of the number of R&D workers per 1 million inhabitants
within the given countries. It is identical to the United Nations (UN) Sustainable Development
Goals (SDG) indicator 9.5.2. The trends for this indicator for the EU-27 are depicted over
time in the first graph. The number of researchers per million inhabitants has steadily
increased from 3.055 per million inhabitants in 2010 to 4.681 in 2022.

Figure 4 Development of the Researchers per million inhabitants (FTE) for the EU-27
over time

Source: Eurostat, UNESCO UIS. Calculations by Fraunhofer ISI.

The latest available value of the number of researchers per million inhabitants, plotted against
the growth of the indicator, are shown for all EU-27 Member States in Figure 5. All countries
located above the x-axis have indicator values higher than the EU-27 average. Sweden
stands out with the highest value on this indicator and a growth rate above the EU-27
average. Austria, Portugal, Estonia, Greece, and Hungary also have indicator values above
the EU-27 average and growth rates higher than the EU-27 average, placing them in the
upper-right quadrant of the figure. Romania, Slovakia, Spain, Malta and Italy are in the lower-
left quadrant, indicating indicator values and growth rates below the EU-27 average. This
visualisation highlights disparities in performance and growth rates across Member States,
identifying both leaders and lagging countries in terms of researcher density.
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Figure 5 Researchers per million inhabitants (FTE), latest indicator value and change
by EU-27 countries

Source: Eurostat, UNESCO UIS. Calculations by Fraunhofer ISI.

The range in performance across the Member States over time is provided in the box plot
below. The EU-27 average is shown as a red line, which once again provides evidence of a
steady increase of the indicator. The spread of the indicator, as indicated by the height of the
boxes (Inter Quartile Range, IQR), has increased over time from 4.978 researchers per
million inhabitants in 2010 to 5.932 researchers per million inhabitants in 2022. This implies
that a) the number of researchers has increased over the years but also the difference
between the EU countries on this indicator, i.e. the spread across Member States, has
increased. Another indication that the countries have different values over time is shown in
the whiskers that have become higher in 2022 as well as the fact that there are outliers to the
indicator value in 2021 and in 2022, which is related to Romania with the lowest number of
researchers per million inhabitants with a value of 1.005.

All in all, the number of Researchers per Million Inhabitants (FTE) Grew from 3.055 in 2010
to 4.681 in 2022. Disparities between countries exist, with Sweden having the highest density.
The spread of researchers increased, indicating a greater difference among countries.
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Figure 6 Box plot of the Researchers per million inhabitants (FTE) across countries
and over time (EU-27 countries only)

Source: Eurostat, UNESCO UIS. Calculations by Fraunhofer ISI.
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4.1.3. Expenditure on total innovation procurement (R&D and innovative solutions)
as percentage of GDP

This indicator measures the expenditures on innovative solutions and R&D procurement as
a percentage of GDP. For the sake of completeness, the indicator is presented in three
breakdowns: (1) expenditure on innovative solutions procurement as a percentage of GDP,
(2) expenditure on R&D procurement as a percentage of GDP, and (3) as total innovative
solutions and R&D procurement as a percentage of GDP. In the figure below, all three
indicators are plotted for the year 2022.

The figure shows that expenditure on the procurement of innovative solutions as a share of
GDP is 1.58% for the EU-27. This is significantly higher than the expenditure on R&D
procurement, which accounts for only 0.06% of GDP.

Figure 7 Development of the procurement expenditures – R&D and innovative
solutions as a percentage of GDP for the EU-27, 2022

Source: European Commission/European Innovation Procurement Observatory, Eurostat, OECD.
Calculations by Fraunhofer ISI.

The range in the indicator values across the Member States across all three indicators is
shown in the series of box plots in Figure 8. The EU-27 average value is depicted by a red
dot in each box plot. For the expenditure on innovative solutions procurement as a share of
GDP, 50% of EU-27 countries have values between 0.84% and 1.73% as indicated by the
height of the box. The minimum value across is 0.16% (Cyprus), while the maximum value –
excluding Finland, which is classified as an outlier due to ts exceptionally high value of 3.17%
- is 2.17% (Sweden).

For the expenditure on R&D procurement as a share of GDP, the situation differs. The values
of the indicator are much lower across all EU-27 Member States compared to expenditure on
innovative solutions procurement. The range of values is also smaller, indicating less
variation between countries. The minimum value is 0.01% (Romania), while the maximum
value is 0.13% (the Netherlands). Belgium stands out as an outlier, with a significantly higher
value of 0.32%.
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The expenditure on total innovation procurement (combining R&D and innovative solutions)
as percentage of GDP varies across EU-27 Member States. Cyprus reports the lowest
expenditure, at 0.18% while Sweden leads with 2.19%. Finland is again classified as an
outlier with an exceptionally high value of 3.28%.

This narrower distribution highlights the comparatively limited focus on R&D procurement
across Member States. Only Finland stands out and significantly exceeds the rest. In sum, it
can be stated that the variation in procurement expenditures across countries is limited, with
Finland being a notable outlier.

Figure 8 Box plot of the procurement expenditures – R&D and innovative solutions as
a percentage of GDP for the EU-27 across countries and over time

Expenditure on innovative solutions procurement as a percentage of GDP

Source: European Commission/European Innovation Procurement Observatory, Eurostat, OECD.
Calculations by Fraunhofer ISI.
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Expenditure on R&D procurement as a percentage of GDP

Source: European Commission/European Innovation Procurement Observatory, Eurostat, OECD.
Calculations by Fraunhofer ISI.

Expenditure on total innovation procurement (R&D and innovative solutions) as a
percentage of GDP

Source: European Commission/European Innovation Procurement Observatory, Eurostat, OECD.
Calculations by Fraunhofer ISI.
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ERA Priority 1: Deepening a truly functioning internal market for
knowledge

In this section, the results of the ERA Priority 1: Deepening a truly functioning internal market
for knowledge are presented indicator by indicator.

4.2.1. Share of publications available in open access (green, gold and diamond)

This indicator measures the share of publications available in open access. The time series
for this indicator for the EU-27 is plotted in Figure 9. It can be found that there has been a
continuous increase of the indicator from 56.8% in 2010 to a value of 78.2% in 2021. In 2022
the indicator value has slightly decreased to 77.7%.

With the help of the data published on the Open Science Observatory, based on OpenAire
data, the open access publications can be distinguished between only Gold Open Access
(Gold OA) and only Green OA publications (Green OA) for the year 2022 (data not shown).
Looking at the only Gold OA publications, an EU-27 average of 13% can be found, while this
share equals 31% for the Green OA publications. When looking at both Gold and Green OA
publications the EU27 average lies at 44%, while the “uncategorized” share lies at 12%.

Figure 9 Share of publications available in open access (green, gold and diamond) for
the EU-27 over time

Source: OpenAIRE. Calculations by Fraunhofer ISI.

The latest available values of the share of publications available in open access, plotted
against its growth, are shown for all Member States in Figure 10. All countries located above
the x-axis have indicator values higher than the EU-27 average. These include Romania, the
Netherlands, Poland, Bulgaria, Slovakia, Sweden, Luxemburg, Belgium, Greece, Estonia and
Luxembourg. Ireland is the only country in the lower left corner of the graph, indicating both
below average growth and a lower-than-EU-27 average indicator value in 2022. In contrast,
countries with below- average growth but above-average indicator values include Finland,
Italy, Slovenia, Cyprus, Malta, Latvia, Lithuania, and Portugal.
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Figure 10 Share of publications available in open access (green, gold and diamond),
latest indicator value and change by EU-27 countries

Source: OpenAIRE. Calculations by Fraunhofer ISI.

The range in performance across the Member States over time is shown in the box plots in
Figure 11 below. The spread of the indicator, as indicated by the height of the boxes, has
significantly narrowed over the years. In 2010, the minimum share of publications available
in open access was 19% (Czechia) while the maximum was 85% (Malta), resulting in a
spread of 66%. This gap between the Member States has closed to 29%, with all Member
States now showing at least 60% of publications available in open access. The fact that there
is barely any difference between the mean and the median on this indicator also shows that
there is not one or a few countries that have comparably very high or very low shares but that
the Member States have quite similar values on this indicator.

To summarize, it can be found that the share of publications available in open access has
increased from 56.8% in 2010 to 78.2% in 2021, although it slightly decreased to 77.7% in
2022. Countries such as Romania and the Netherlands have surpassed the EU-27 average.
Additionally, the spread among Member States has significantly narrowed over the years.
The increase in open access publications can be attributed to the growing emphasis on
transparency and accessibility in research, alongside funding bodies and institutions
promoting open access policies.
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Figure 11 Box plot of Share of publications available in open access (green, gold and
diamond) across countries and over time (EU-27 countries only)

Source: OpenAIRE. Calculations by Fraunhofer ISI.
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4.2.2. Share of national public R&D expenditure committed to European research
infrastructures

This indicator measures the share of national public R&D expenditure for European research
infrastructures. It is only available for one year and only at the level of the Member States.
Therefore, the graph for this indicator depicts the values for the latest available year by
country.

The largest shares of national public R&D expenditure allocated to European research
infrastructures within the EU-27 are observed in Hungary and Romania, which values above
4.7% and 3.5%, respectively. Following these two, a group of countries with shares above
2% includes Bulgaria, Italy, and France. In contrast, all other EU-27 Member States have
shares below 2%, with Malta and Latvia showing the smallest values.

However, the data does not represent the complete expenditure on European Research
Infrastructures by Member States and Associated Countries. It is limited to Participation Fees
and Host Contributions. Furthermore, to ensure a better coverage for this indicator in future
data collections, reflections are ongoing about a data collection mechanism that is better
adapted to the diverse national funding landscapes.

Figure 12 Share of national public R&D expenditure committed to European research
infrastructures, latest indicator value and change by EU-27 countries

Source: ESFRI, the European Strategy Forum on Research Infrastructures.
Note: A missing bar for a given country in the chart represents a missing data point, i.e. an “n.a”, not a value
of “0”.
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4.2.3. Proportion of women in Grade A positions among academic staff/researchers

This indicator measures the proportion of women in Grade A positions among academic
staff/researchers, reflecting progress in achieving gender equality in the highest levels of
academia. The evolution of this indicator for the EU-27, shown in the first graph, is available
up to 2019. Between 2010 and 2014, the proportion of women in Grade A positions increased
from 19.7% to 24.9%. Between 2016 and 2019, the proportion also shows an upward trend,
reaching 27.3% in 2019. The increase in women's representation is the result of ongoing
efforts to promote gender equality in academia, including initiatives to support women's
career advancement and mentorship programs.

Figure 13 Proportion of women in Grade A position among academic staff/researchers
for the EU-27 over time

Source: Women in Science database, DG Research and Innovation – She Figures reports. Calculations by
Fraunhofer ISI

The latest available value of the proportion of women in Grade A positions among academic
staff/researchers compared to the growth of the indicator value is plotted for all EU-27
Member States in Figure 14. All countries located above the x-axis, have indicator values
higher than the EU-27 average. Slovenia is the only country in the upper-right quadrant of
the figure, showing an above average value as well as above average growth since 2017.
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Figure 14 Proportion of women in Grade A position among academic staff/researchers,
latest indicator value and change by EU-27 countries

Source: Women in Science database, DG Research and Innovation – She Figures reports. Calculations by
Fraunhofer ISI

The evolution of the range in performance across Member States over time is shown in the
box plots in Figure 15. The spread of the indicator, as indicated by the height of the boxes,
remained relatively stable over the years. The interquartile range has slightly increased, from
7.9% in 2010 to 8.1% in 2019. This indicates that while the indicator value has generally risen
for most Member States over the years, the disparity between countries has remained at a
similar level, with only minimal changes in the range of performance. From 2016 to 2019, the
mean of the distribution has started to uncouple from the median, which is mostly due to
some outliers to the distribution that have a comparably strong influence on the mean. These
outliers with rather large values are Latvia, Romania, Lithuania and Bulgaria.
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Figure 15 Box plot of Proportion of women in Grade A position among academic
staff/researchers across countries and over time (EU-27 countries only)

Source: Women in Science database, DG Research and Innovation – She Figures reports. Calculations by
Fraunhofer ISI
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4.2.4. Share of foreign doctorate students as a percentage of all doctorate students

This indicator measures the share of foreign doctorate students among all doctorate students
in a country, providing insight into the international mobility of PhD students. The indicator
has been available for the EU-27 from 2014. The graph below shows the trends over time.
From 2014 to 2019, the share of foreign doctorate students in the EU-27 increased
moderately from 16.3% to 19.1%. In 2020, a notable increase in the indicator value was
observed. Following the peak, the indicator value slightly declined, reaching 22.7% in 2022.

This trend reflects an overall increase in the international mobility of PhD students over the
years, despite a slight dip after 2020.

Figure 16 Share of foreign doctorate students as a percentage of all doctorate students
for the EU-27 over time

Source: Eurostat. Calculations by Fraunhofer ISI.

The graph below shows the latest available value of the share of foreign doctorate students
among all doctorate students, along with the growth of the indicator value for all EU-27
Member States. Luxembourg leads with the largest share, followed by Malta and the
Netherlands. However, among these three countries, only Malta has experienced growth in
the indicator value since 2017. Member States with both above EU-27 average values and
growth include Cyprus, Czechia, Hungary, and Estonia. These countries with the highest
growth rates, however, come from a rather low share in 2017. Countries with below EU-27
average values and growth include Italy, Croatia, Romania, Greece, Spain, Slovakia and
Latvia.
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Figure 17 Share of foreign doctorate students as a percentage of all doctorate students,
latest indicator value and change by EU-27 countries

Source: Eurostat. Calculations by Fraunhofer ISI.

The box plot below depicts the development of the range in the share of foreign doctorate
students across Member States over time. The spread of the indicator, as indicated by the
height of the boxes, has widened, increasing from 20.6% in 2012 to 23.7% in 2022. This
indicates that the differences in shares among Member States have grown, reflecting a
divergence in the proportion of foreign doctorate students. Luxembourg and Malta stand out
as outliers, with shares of 90.6% and 75.6%, respectively. All other Member States have
indicator values below 49%.

This data highlights both the increasing internationalisation of doctoral education in some
Member States and the growing disparity between countries in this regard.
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Figure 18 Box plot of Share of foreign doctorate students as a percentage of all
doctorate students across countries and over time (EU-27 countries only)

Source: Eurostat. Calculations by Fraunhofer ISI.
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4.2.5. Share of innovating firms collaborating with HEI/PRO out of all innovative firms

This indicator measures the share of innovating firms collaborating with Higher Education
Institutions (HEI) or Public Research Organisations (PRO) out of all innovative firms. It
indicates the level of knowledge exchange between the business and public sectors. The
development of this indicator for the EU-27 over time is shown in the first graph. Between
2010 and 2014, the indicator value experienced a slight increase, followed by a decline in
2015 and 2016. In 2017 and 2018, the indicator rebounded, reaching a peak value of 15.14%.
Following this peak, the value began to decline and eventually stabilised at 13.27% in 2020
and 2021.

Figure 19 Share (in %) of innovating firms collaborating with HEI/PRO out of all
innovative firms for the EU-27 over time

Source: Eurostat: Community Innovation Survey. Calculations by Fraunhofer ISI.

The latest available data reveals significant variation in the share of innovating firms
collaborating with HEI/PRO across the EU-27 Member States. Finland, Ireland, Austria,
Belgium and Slovenia report the highest indicator values. Among these, positive growth rates
since 2017 are observed only for Austria and Belgium, while Finland, Ireland, and Slovenia
have experienced a decline in their shares. The lowest indicator values are recorded in
Cyprus, Bulgaria, Romania, Malta, Portugal, Slovakia, Spain and Poland. However, Malta
has shown relatively strong growth since 2017.
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Figure 20 Share of innovating firms collaborating with HEI/PRO out of all innovative
firms, latest indicator value and change by EU-27 countries

Source: Eurostat: Community Innovation Survey. Calculations by Fraunhofer ISI.

The box plot provides an overview of the spread of the indicator across countries over the
years. The spread of the indicator across countries has remained relatively stable, except for
2017 and 2018, when a larger spread was observed. This larger spread coincides with a
peak in the EU-27 average value in 2018. In 2018, Denmark, Ireland, and Finland showed
exceptionally high indicator values, with Ireland and Finland exceeding 30% and Denmark
surpassing 40%. While Ireland and Finland have maintained relatively high values across the
time-period, Denmark’s values are typically below 20%. The sharp increase in the EU-27
value in 2018 can at least partly be attributed to the exceptionally high values for Denmark,
Ireland, and Finland in that year. These outliers significantly impacted the overall average,
underscoring the importance of high-performing countries in influencing EU-wide trends.
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Figure 21 Box plot of Share of innovating firms collaborating with HEI/PRO out of all
innovative firms across countries and over time (EU-27 countries only)

Source: Eurostat: Community Innovation Survey. Calculations by Fraunhofer ISI.
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4.2.6. Percentage of scientific publications among the top-10% most cited
publications worldwide

This indicator measures the percentage of scientific publications among the top-10% most
cited publications worldwide. It is a measure for the effectiveness of the research system, as
highly cited publications are assumed to be of higher quality. The graph for the development
of the indicator over time for the EU-27 shows a continuous decline of the indicator value
from 10.11% in 2010 to 9.98% in 2016. 7, which can at least partly be explained by the
increase of the Chinese publications in the top-10% most cited publications. China produces
more publications that enter the highly cited category, which affects the relative share of EU
publications in the top-10% most cited publications worldwide.

Figure 22 Percentage of scientific publications among the top-10% most cited
publications worldwide for the EU-27 over time

Source: European Commission/Scopus (Elsevier).

The country-specific graph shows that the only Member States with above EU-27 average
indicator values and growth rates are Cyprus, Estonia, Italy, and Finland. Yet, this indicator
does not take into account the volume of publications, which are different between the
countries and comparably low for the named countries. The Netherlands as well as Denmark,
and Sweden show the highest values among the Member States but equally a slight decline
in the percentage of scientific publications among the top -10% most cited publications since
2017. The lowest indicator values can be observed for Bulgaria, Latvia, Croatia, Slovakia,
Czechia, Poland and Hungary, although all these countries show growth rates exceeding the
EU-27 average.
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Figure 23 Percentage of scientific publications among the top-10% most cited
publications worldwide, latest indicator value and change by EU-27 countries

Source: European Commission/Scopus (Elsevier). Calculations by Fraunhofer ISI.

The box plot, which provides an overview of the spread of the indicator over time shows that
the spread across countries has slightly diminished over the years. This reflects a
consolidation of the indicator values at a higher level for most Member States. In 2020, the
spread between the lowest and highest indicator values was 4.9%. This spread decreased
to 4.0% in 2022, indicating reduced disparity in performance among Member States.
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Figure 24 Box plot of Percentage of scientific publications among the top-10% most
cited publications across countries and over time (EU-27 countries only)

Source: European Commission/Scopus (Elsevier). Calculations by Fraunhofer ISI.
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4.2.7. International co-publications with non-EU partners per 1.000 researchers in
the public sector

This indicator measures the number of international co-publications with non-EU partners per
1.000 researchers in the public sector. International scientific co-publications are a proxy for
the quality of scientific research as collaboration increases scientific productivity. As can be
seen from the graph below the indicator value constantly increased over the observed time-
period, except for 2022, where a slight decline can be identified. In summary, the number of
international co-publications with non-EU partners per 1.000 researchers in the public sector
for the EU-27 increased significantly, rising from 218 in 2010 to 342 in 2022.

Figure 25 International co-publications with non-EU partners per 1.000 researchers in
the public sector for the EU-27 over time

Source: European Commission/Scopus (Elsevier), Eurostat, OECD. Calculations by Fraunhofer ISI.

The latest available value of the number of international co-publications with non-EU partners,
alongside the growth of the indicator, is plotted for all EU-27 Member States in Figure 26. Cyprus
stands out with both an indicator value and a growth rate that significantly exceed the EU-27
average. Most Member States have indicator values and growth rates above the EU-27 average.
A few countries fall below the EU-27 average: Greece has both an indicator value and a growth
rate below the EU-27 average. Lithuania, Bulgaria, Slovakia, Latvia, and Poland have indicator
values below the EU-27 average but growth rates that exceed it.
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Figure 26 International co-publications with non-EU partners per 1.000 researchers in
the public sector, latest indicator value and change by EU-27 countries

Source: European Commission/Scopus (Elsevier), Eurostat, OECD. Calculations by Fraunhofer ISI.

Cyprus is treated as an outlier in the box plot for all observation years in Figure 27. The gap
between Cyprus and other countries has widened over the years, highlighting its increasing
divergence from the rest of the EU-27. The spread of the indicator across Member States
has slightly increased over the years. This is indicated by the greater height of the boxes and
the growing difference between the top and the bottom whiskers.

While most Member States have shown progress in international co-publications with non-
EU partners, Cyprus's exceptional performance and the increasing variation between
countries underline significant disparities in collaboration levels across the EU-27.
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Figure 27 Box plot of international co-publications with non-EU partners per 1.000
researchers in the public sector across countries and over time (EU-27 countries)

Source: European Commission/Scopus (Elsevier), Eurostat, OECD. Calculations by Fraunhofer ISI.
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ERA Priority 2: Taking up together the green transition and digital
transformation and other challenges with impact on society, and
increasing society’s participation in the ERA

In this section, the results of the ERA Priority 2: Taking up together the green transition and
digital transformation and other challenges with impact on society and increasing society’s
participation in the ERA are presented indicator by indicator.

4.3.1. Environmentally related government R&D budget, as percent of total
government R&D

This indicator measures the share of environmentally related government R&D budget in total
government R&D and thus indicates progress on research activities supporting the EU's
Green Deal. The development of this indicator between the years 2010 and 2022 for the EU-
27 is depicted in Figure 28. The indicator has remained at a comparable level across the
twelve-year period. Noticeable peaks can be found for the years 2010, 2015 and 2021. In
total, the indicator value has slightly decreased form 2.64% in 2010 to 2.41% in 2022.

Figure 28 Environmentally related government R&D budget, as % of total government
R&D for the EU-27 over time

Source: Eurostat, OECD. Calculations by Fraunhofer ISI.

Latest available indicator values and growth since 2017 at the country level reveal significant
disparities in the share of environmentally related government R&D budgets within total
government R&D across the EU-27. The largest shares are observed in Finland, Slovenia,
Latvia, Portugal, and Romania. Between 2017 and 2022, values above the EU-27 average
can be seen in Finland, Slovenia, Latvia, and Portugal. Romania, despite having a high share,
recorded a growth rate below the EU-27 average.
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Figure 29 Environmentally related government R&D budget, as % of total government
R&D, latest indicator value and change by EU-27 countries

Source: Eurostat, OECD. Calculations by Fraunhofer ISI.

Many countries are treated as outliers due to their significantly higher values compared to
other Member States in the box plot in Figure 30. The top performers in 2022 were Finland,
Latvia, and Slovenia with values exceeding 6%. Portugal follows with 4.37% while all other
countries have values below 4%.
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Figure 30 Box plot of Environmentally related government R&D budget, as % of total
government R&D across countries and over time (EU-27 countries only)

Source: Eurostat, OECD. Calculations by Fraunhofer ISI.
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4.3.2. Innovative enterprises that co-operated on R&D and other innovation activities
with universities and higher education institutions

This indicator measures the number of innovative enterprises that co-operated on R&D and
other innovation activities with universities and other higher education institutions. The
evolution of this indicator for the EU-27 is shown over time in Figure 31. The indicator value
has remained at a constant level from 2010 to 2016. In 2017 and 2018, the number of
innovative enterprises that co-operated on R&D with universities and higher education
institutions has grown. After 2018, a slight decline in the indicator value is observed, although
it remains at a higher level compared to pre-2016.

Figure 31 Innovative enterprises (total number) that co-operated on R&D and other
innovation activities with universities and higher education institutions for the EU-27 over
time

Source: Eurostat: Community Innovation Survey. Calculations by Fraunhofer ISI.

The latest available value of this indicator, alongside its growth since 2017, is visualised in
Figure 32 for all EU-27 Member States. Unlike other indicators, there is no line representing
the EU-27 value, as it reflects the sum of all Member States’ values rather than an average.
As a result, the values of individual countries cannot be directly compared to an EU-27
benchmark for this indicator. Among the Member States, Germany stands out with the
highest indicator value, followed by Italy. In terms of growth since 2017, Malta demonstrates
the most significant increase, followed by Latvia, Hungary, and Poland. While the EU-27
value is displayed using two bold lines in the graph, it cannot be interpreted in the same way
as for other indicators, as it represents the aggregated value across Member States.
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Figure 32 Innovative enterprises that co-operated on R&D and other innovation
activities with universities and higher education institutions, latest indicator value and
change by EU-27 countries

Source: Eurostat: Community Innovation Survey. Calculations by Fraunhofer ISI.

The box plot in Figure 33 further highlights Germany and Italy as outliers, given their
significantly higher indicator values compared to the other Member States. Apart from these
outliers, the spread of the indicator value among the remaining Member States is relatively
narrow and has remained consistent over the years.

Overall, while Germany and Italy dominate this indicator, Malta, Latvia, Hungary, and Poland
show remarkable growth rates since 2017. The stable and limited variation among the
remaining Member States indicates uniformity, with the exceptions of the outliers and the EU-
27 sum value, which require nuanced interpretation.
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Figure 33 Box plot of Innovative enterprises that co-operated on R&D and other
innovation activities with universities and higher education institutions across countries
and over time (EU-27 countries only)

Source: Eurostat: Community Innovation Survey. Calculations by Fraunhofer ISI.
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4.3.3. Direct and indirect government support through R&D tax incentives as a
percentage of GDP

This indicator measures the level of direct and indirect government support for R&D through
tax incentives, expressed as a percentage of GDP. The development of this indicator over
time for the EU-27 is presented in Figure 34. Between 2010 and 2016, the indicator value
remained relatively stable. A notable increase occurred between 2017 and 2019, bringing the
value to 0.19%. Since then, it has remained at this level, with only a slight decline observed
over the years leading up to 2022.

Figure 34 Direct and indirect government support through R&D tax incentives as a %
GDP for the EU-27 over time

Source: OECD, Eurostat. Calculations by Fraunhofer ISI.

Figure 35 shows the latest available value of the direct and indirect government support for
R&D through tax incentives as a percentage of GDP compared to the growth of the indicator
value for all EU-27 Member States. The share is especially high in Estonia, followed by
Portugal, Belgium, and Austria. Among these four countries, an above EU-27 average growth
in the indicator value since 2017 is observed for Portugal, Belgium, and Austria, while Estonia
shows a slightly below EU-27 growth rate. In contrast, the Member States with relatively low
values for this indicator include Malta, Bulgaria, Latvia, Croatia, Cyprus, and Luxembourg.
This reflects significant variation in the utilisation of R&D tax incentives across the EU-27.
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Figure 35 Direct and indirect government support through R&D tax incentives as a %
GDP, latest indicator value and change by EU-27 countries

Source: OECD, Eurostat. Calculations by Fraunhofer ISI.

The box plot in Figure 36 illustrates the spread of the indicator over time. It shows that the
variation across countries has slightly decreased over the years, indicating greater alignment
among Member States. This consolidation is accompanied by an overall increase in the
indicator value for most countries, as reflected in the growth of the median value, shown by
the dark blue lines within the boxes.

This trend suggests a stabilisation of R&D tax incentive levels across the EU-27, with many
Member States reaching higher and more consistent levels of support. However, the still
existing variations among Member States point towards differences in incentive structures
and economic conditions.
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Figure 36 Box plot of Direct and indirect government support through R&D tax
incentives as a % GDP across countries and over time (EU-27 countries only)

Source: OECD, Eurostat. Calculations by Fraunhofer ISI.
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4.3.4. Research on social innovation (publications on 'social innovation' or 'social
entrepreneurship')

This indicator measures the number of publications on 'social innovation' or 'social
entrepreneurship'. It thereby captures contributions from public and private sector R&I
towards solving societal problems. The number of publications on 'social innovation' or 'social
entrepreneurship' has increased over the years. Whereas the growth was comparably slow
between 2010 and 2014, a large uptake in the indicator value can be observed between 2014
and 2017. After this, growth slowed down somewhat until a peak in 2021. In 2022, however,
the number of publications on 'social innovation' or 'social entrepreneurship' was lower than
in 2021.

Figure 37 Research on social innovation (publications on 'social innovation' or 'social
entrepreneurship') for the EU-27 over time

Source: OpenAIRE. Calculations by Fraunhofer ISI.

A look at the latest available indicator value and its growth after 2017 reveals that the number
of publications on 'social innovation' or 'social entrepreneurship' is largest in Spain, Italy,
Portugal, and France. Since 2017, among these four Member States Spain and Portugal
have shown a positive growth rate, while Italy and France have experienced a negative
growth rate. The countries with the lowest values for this indicator are Bulgaria, Poland,
Czechia, Poland, Luxembourg, Slovenia, Ireland, and Latvia. This highlights notable
disparities in the performance of Member States on this indicator over time.
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Figure 38 Research on social innovation (publications on 'social innovation' or 'social
entrepreneurship'), latest indicator value and change by EU-27 countries

Source: OpenAIRE. Calculations by Fraunhofer ISI.

The box plot in Figure 39 shows that the spread of the indicator across countries has
increased over the years, reaching its peak in 2021. This indicates that differences between
countries in the number of publications on 'social innovation' or 'social entrepreneurship have
grown, with some countries significantly increasing their focus on this topic compared to
others. This graph highlights three outliers - Spain, Italy and Portugal - which demonstrate a
particularly strong emphasis on publishing papers in this area, standing out from the rest of
the Member States.
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Figure 39 Box plot of Research on social innovation (publications on 'social innovation'
or 'social entrepreneurship') across countries and over time (EU-27 countries only)

Source: OpenAIRE. Calculations by Fraunhofer ISI.
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ERA Priority 3: Enhancing access to research and innovation
excellence across the Union and enhancing interconnections
between innovation ecosystems across the Union

In this section, the results of the ERA Priority 3: Enhancing access to research and innovation
excellence across the Union and enhancing interconnections between innovation
ecosystems across the Union are presented indicator by indicator.

4.4.1. Increase in total R&D expenditure in Widening Countries, expressed as a
percentage of GDP

This indicator measures the change in total R&D expenditure in Widening Countries as a
percentage of GDP, serving as a tool to monitor the participation and contribution of widening
countries in EU research activities. The group of Widening Countries include Bulgaria,
Croatia, Cyprus, Czechia, Estonia, Greece, Hungary, Latvia, Lithuania, Malta, Poland,
Portugal, Romania, Slovakia and Slovenia. The evolution of this indicator for the Widening
Countries, compared with the EU-27 for comparison reasons, is depicted over time in the first
graph.

Between 2017 and 2020, the increase in total R&D expenditure as a percentage of GDP was
larger for the Widening Countries than for the EU-27. This indicates that Widening Countries
made notable progress in catching up to the EU-27 average in terms of R&D intensity. In the
most recent two years, the growth of R&D expenditure as a share of GDP has slowed
significantly, both for the EU-27 as a whole and for the Widening Countries.

This trend reflects a period of strong convergence in R&D investment levels between
Widening Countries and the EU-27, followed by a phase of reduced momentum in recent
years.

Figure 40 Increase in total R&D expenditure in Widening Countries, expressed as a
percentage of GDP compared to the EU-27 over time

Source: Eurostat. Calculations by Fraunhofer ISI.
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The latest available values for the increase in total R&D expenditure in Widening Countries
as a percentage of GDP, along with the growth rates since 2017, are presented in the graph
below. Growth rates for all countries are negative compared to 2017, indicating that the
indicator value in 2022 is lower than in 2017 for all countries included in the comparison.
Ireland stands out with both the largest indicator value and the highest growth rate, despite
the overall negative trend.

Figure 41 Increase in total R&D expenditure in Widening Countries, expressed as a
percentage of GDP, latest indicator value and change by EU-27 countries

Source: Eurostat. Calculations by Fraunhofer ISI.

The box plot provides further insights into the distribution of total R&D expenditure as a
percentage of GDP across Widening Countries. It reveals that the spread between the
country values is relatively low and has decreased further over the years, indicating greater
convergence in performance among countries. However, a few exceptions stand out: Ireland
and Croatia are identified as positive outliers, showing significantly higher indicator values
compared to the rest, while Hungary appears as a negative outlier with notably lower values.
This highlights that, despite overall convergence, disparities persist for certain countries at
the extremes of the distribution.
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Figure 42 Box plot of Increase in total R&D expenditure in Widening Countries,
expressed as a percentage of GDP across countries and over time

Source: Eurostat. Calculations by Fraunhofer ISI.
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4.4.2. Number of Seal of Excellence projects on the InvestEU Portal per 1.000 R&D
personnel (in FTEs)

This indicator measures the number of Seal of Excellence projects on the InvestEU Portal
per 1.000 R&D personnel. It counts all projects eligible for funding, independent whether they
have already been (fully) funded or have not yet received any funding. The Seal of Excellence
is a quality label awarded by the Commission to proposals which have been assessed in a
call for proposals under a Union instrument and are deemed to comply with the quality
requirements of that instrument but could not be funded. It has become a tool to foster
synergies in research and innovation. The evolution of this indicator for the EU-27 is depicted
over time in the first graph. It is available since 2016. In 2016, 2017 and 2018 the number of
Seal of Excellence projects per 1.000 R&D personnel was rather low compared to 2019,
where a major growth in the indicator value for the EU-27 can be observed. After 2020,
however, the indicator value started to constantly decrease.

Figure 43 Number of Seal of Excellence projects on the InvestEU Portal per 1.000 R&D
personnel (in FTEs) for the EU-27 over time

Source: European Commission – Invest EU portal, Eurostat. Calculations by Fraunhofer ISI.

The latest available values of the number of Seal of Excellence projects on the InvestEU Portal
per 1.000 R&D personnel, along the growth of the indicator, are plotted for all EU-27 Member
States in Figure 44. Not all EU-27 countries are covered by this indicator. Many of them are not
shown in this graph, because for some Member States there is no data available for 2017, so no
growth rate can be calculated. The countries where the indicator value increased above the EU-
27 level are France and Spain. Among the other countries available for this comparison, Austria,
Bulgaria, Germany, Greece and Italy show growth rates below the EU-27 value.
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Figure 44 Number of Seal of Excellence projects on the InvestEU Portal per 1.000 R&D
personnel (in FTEs), latest indicator value and change by EU-27 countries

Source: European Commission – Invest EU portal, Eurostat. Calculations by Fraunhofer ISI.

In the Figure below, the EU-27 average is represented as a red line. The spread of the
indicator, indicated by the height of the boxes (Inter Quartile Range, IQR) has narrowed
significantly since 2016, reflecting increased convergence among countries. Most of the
countries now have indicator values between 0.0071 and 0.0692.

However, there are notable outliers with values exceeding 0.15, including Cyprus,
Luxembourg, Lithuania and Estonia, which stand apart from the majority of Member States
in their performance on this indicator.
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Figure 45 Box plot of Number of Seal of Excellence projects on the InvestEU Portal per
1.000 R&D personnel (in FTEs) across countries and over time (EU-27 countries)

Source: European Commission – Invest EU portal, Eurostat. Calculations by Fraunhofer ISI.
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4.4.3. Number of collaboration networks of RPOs in Widening Countries with other
EU countries

This indicator measures the number of collaboration networks of RPOs in Widening Countries
with other EU countries.8 The widening countries include Bulgaria, Croatia, Cyprus, Czechia,
Estonia, Greece, Hungary, Latvia, Lithuania, Malta, Poland, Portugal, Romania, Slovakia and
Slovenia. The indicator is only available for one year and only at the level of the Member
States (Figure 46). The graphs for this indicator thus show the indicator value for the latest
available year per country, for all the Widening Countries (Figure 47).

The largest number of collaboration networks of RPOs in Widening Countries with other EU
countries can be found for Greece, Portugal and Poland, which show values above 40.000.
The countries with the smallest number of collaboration networks of RPOs in widening
countries with other EU countries are Malta, Latvia and Lithuania.

Figure 46 Number of collaboration networks of RPOs in Widening Countries with other
EU countries, latest indicator value and change by EU-15 countries

Source: Horizon Dashboard – Collaborations with other countries, Eurostat. Calculations by Fraunhofer
ISI.Note: A missing bar for a given country in the chart represents a missing data point, i.e. an “n.a”, not a
value of “0”.

The range of performance across the Widening Countries over time is shown in the box plot
below. The median value, which indicates the midpoint where 50% of the data lies below and
50% lies above is 11.223. The lower whisker shows a value of 2.561 and the upper whisker
reaches 41.004. This highlights the distribution of the indicator across all Widening Countries,
excluding Greece and Portugal, which are treated as positive outliers due to their significantly

8 It should be noted that further indicators on RPOs available (see for example the OECD working paper
Galindo-Rueda, F.; van Beuzekom, B. (2023): The contribution of R&D specialist institutions to R&D
performance: Findings from the NESTI 2022 pilot data, OECD Science, Technology and Industry Working
Papers 2023/04). However, in order ensure consistency with earlier reports and to cover as many countries
as possible, the indicator „Number of collaboration networks of RPOs in Widening Countries with other EU
countries” has been selected for this year’s version of the ERA Scoreboard.
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higher values of 67.909 and 50.584, respectively. These outliers stand out in comparison to
the overall range, indicating exceptional performance in these two countries.

Figure 47 Box plot of Number of collaboration networks of RPOs in Widening Countries
with other EU countries across countries and over time

Source: Horizon Dashboard – Collaborations with other countries, Eurostat. Calculations by Fraunhofer ISI.

https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/horizon-dashboard
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ERA Priority 4: Advancing concerted research and innovation
investments and reforms

In this section, the results of the ERA Priority 4: Advancing concerted research and innovation
investments and reforms are presented indicator by indicator.

4.5.1. Share of public R&D expenditures financed by the private sector

This indicator measures the share of public R&D expenditures financed by the private sector.
It indicates public-private co-operation in research. The willingness of the private sector to
co-fund public R&I projects can be seen as a proxy for how closely companies work with
universities and public research organisations.

For the EU-27, this indicator remains within a rather narrow range of 7.11% to 7.46% over
the observation period, although data for 2017 and 2018 is unavailable. The indicator value
for the EU-27 dropped sharply from 7.4% in 2012 to 7.16% in 2013. Following this decline, it
steadily increased until 2019. After 2020, the indicator experienced another abrupt decrease,
falling to 7.11% in 2021, where it has since stabilised through 2022. The sharp declines in
2013 and 2021 align with transitional periods marking the final year of the previous
Framework Programme (FP7 and Horizon 2020) and the initial year of the newly introduced
Framework Programmes (Horizon 2020 and Horizon Europe), suggesting a potential link
between these shifts and the indicator’s performance.

Figure 48 Share of public R&D expenditures financed by the private sector for the EU-
27 over time

Source: Eurostat, OECD. Calculations by Fraunhofer ISI.

The country comparison shows significant differences in the share of public R&D
expenditures financed by the private sector. The highest values are observed in Latvia,
Romania, Germany, Belgium, and Bulgaria. Among these, Latvia and Bulgaria achieved
growth rates above the EU-27 level since 2017, while Romania, Germany, and Belgium
recorded negative growth during the same period. The countries with the lowest values on
this indicator are Slovakia, Cyprus, Portugal, Luxembourg, and Malta.
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Figure 49 Share of public R&D expenditures financed by the private sector, latest
indicator value and change by EU-27 countries

Source: Eurostat, OECD. Calculations by Fraunhofer ISI.

The box plot shows a consolidation of the indicator values over time, as the spread across
countries has steadily decreased. In 2010, the range of values was between 1.12% and
14.88%. By 2022, this range narrowed to between 1.45% and 11.72%.

This trend indicates that, while some countries still lead in private-sector contributions to
public R&D expenditures, differences between Member States have diminished over the
years, reflecting a convergence toward more similar levels of performance across the EU-27.
This convergence in private sector financing indicates growing recognition of the value of
public-private partnerships across the Member States.
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Figure 50 Box plot of Share of public R&D expenditures financed by the private sector
across countries and over time (EU-27 countries only)

Source: Eurostat, OECD. Calculations by Fraunhofer ISI.
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4.5.3. Government budget allocations for R&D allocated to Europe-wide
transnational, as well as bilateral or multilateral, public R&D programmes per
FTE researcher

This indicator measures the Government budget allocations for R&D (GBARD9) allocated to
Europe-wide transnational, as well as bilateral or multilateral, public R&D programmes per
FTE researcher. It reflects the emphasis on collaboration and sharing of experiences in R&D
across borders, whether national, regional or multilateral.

The trends of this indicator for the EU-27 as shown in Figure 51 show an evolution over time.
Between 2010 and 2011, the indicator value experienced a significant increase. Following
this period of rapid growth, the value continued to rise steadily, though at a slower pace, until
2015. In 2016, the indicator value dropped to a lower level, marking a shift in the trend.
However, since then, it has shown slight but consistent growth, indicating a gradual recovery
and stabilisation in recent years. This pattern reflects a mix of initial rapid progress, a
temporary decline, and a more measured upward trend thereafter.

Figure 51 GBARD allocated to Europe-wide transnational, as well as bilateral or
multilateral, public R&D programmes per FTE researcher for the EU-27 over time

Source: Eurostat. Calculations by Fraunhofer ISI.

The latest available value of the GBARD allocated to Europe-wide transnational, bilateral, or
multilateral public R&D programmes per FTE researcher, along with the growth of the
indicator value, is presented for all EU-27 Member States in the graph below. The largest
indicator values are observed in Italy, followed by Belgium, Spain, Austria, and France. The
countries with the highest growth rate since 2017 are Malta, Lithuania, Slovenia, Greece, and
Spain.

9 GBARD refers to government support to research and development (R&D) activities, and thereby provide
information about the priority governments give to different public R&D funding activities
(https://ec.europa.eu/eurostat/cache/metadata/EN/gba_simsgb_ro.htm).
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Figure 52 GBARD allocated to Europe-wide transnational, as well as bilateral or
multilateral, public R&D programmes per FTE researcher, latest indicator value and change
by EU-27 countries

Source: Eurostat. Calculations by Fraunhofer ISI.

The range in performance across the Member States over time is shown in the box plot, with
the EU-27 average shown as a red line (Figure 52). The spread of the indicator has narrowed
after 2022, indicating that countries are converging slightly in their performance on this
indicator. Despite the overall convergence, three countries - Italy, Belgium, and Spain – stand
out as positive outliers with significantly larger values in 2022.
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Figure 53 Box plot of GBARD allocated to Europe-wide transnational, as well as bilateral
or multilateral, public R&D programmes per FTE researcher across countries and over time
(EU-27 countries only)

Source: Eurostat. Calculations by Fraunhofer ISI.
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5. Results for Horizon Europe Associated Countries

The indicators for the countries associated to Horizon Europe, if available, are summarised
in Table 2, where the indicator value for the most recently available year is included.

The table shows the variation in data availability across countries. Norway has the most
comprehensive coverage, with 18 out of 19 indicators available. Türkiye follows with 13
indicators covered, while Iceland, Serbia, and the UK each have 12 indicators.

Data availability remains relatively good for Bosnia and Herzegovina (nine indicators), as well
as Israel, Montenegro, and North Macedonia (eight indicators each). New Zealand is close
behind with seven indicators covered.

In contrast, data coverage is relatively poor for Ukraine, Armenia, Georgia, Moldova, Tunisia,
Albania, Morocco, and Kosovo, where six or fewer indicators are available.



70

Table 2 The Horizon Europe Associated Countries in the ERA Scoreboard (availability of the most recent year)

ID Indicator AL AM BA GE IL IS MA MD ME

1 Gross Domestic Expenditure on R&D as percentage of GDP n.a. 0.21 0.19 0.24 5.77 2.60 n.a. 0.23 0.36

2 Researchers per million inhabitants (FTE) n.a. 1219.93 535 1823.03 n.a. 6940.42 n.a. 768.02 743.38

3.1 Expenditure on innovative solutions procurement as percentageof GDP n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.

3.2 Expenditure on R&D procurement as percentageof GDP n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.

3.3 Expenditure on total innovation procurement (R&D and innovative solutions) as
percentageof GDP n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.

4 Share of publications available in open access (green, gold and diamond) 75.67 69.08 82.45 69.33 66.04 78.47 67.12 84.78 76.2

5 Share of national public R&D expenditure committed to European research
infrastructures n.a. n.a. n.a. n.a. n.a. 0.13 n.a. n.a. n.a.

6 Proportion of women of Grade A among academic staff/researchers n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.

7 Share of foreign doctorate students as a percentage of all doctorate students 14.1 n.a. n.a. n.a. n.a. 44.5 n.a. n.a. n.a.

8 Share of innovating firms collaborating with HEI/PRO out of all innovative firms n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.

9 % of scientific publications among the top-10% most cited publications
worldwide 4.42 2.54 2.89 5.85 9.41 9.84 7.58 2.12 6.22

10 International co-publications with non-EU partners per 1.000 researchers in the
public sector n.a. n.a. 634.67 n.a. 1022 1011.65 n.a. n.a. 730.34

11 Environmentally related government R&D budget, as % of total government R&D n.a. n.a. 0.39 n.a. 0.74 0 n.a. n.a. n.a.
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ID Indicator AL AM BA GE IL IS MA MD ME

12 Innovative enterprises that co-operated on R&D and other innovation activities
with universities and higher education institutions n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.

13 Direct government support and indirect government support through R&D tax
incentives as a % GDP n.a. n.a. 0 n.a. 0.09 0.46 n.a. n.a. 0

14 Research on social innovation (publications on 'social innovation' or 'social
entrepreneurship') n.a. n.a. n.a. n.a. n.a. 7 n.a. n.a. n.a.

15 Increase in total R&D expenditure in widening countries, expressed as a
percentage of GDP n.a. 0 0 -0.01 -0.05 -0.18 n.a. 0 -0.14

16 Number of Seal of Excellence projects on the InvestEU Portal per 1.000 R&D
personnel (in FTEs) n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.

17 Number of collaboration networks of RPOs in Widening countries with other EU
countries n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.

18 Share of public R&D expenditures financed by the private sector n.a. 9.66 n.a. 5.42 2.09 n.a. n.a. 0.26

19 GBARD allocated to Europe-wide transnational,as well as bilateral or
multilateral, public R&D programmes per FTE researcher n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
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ID Indicator MK NO NZ RS TN TR UA UK XK

1 Gross Domestic Expenditure on R&D as percentage of GDP 0.38 1.56 1.45 0.97 0.75 1.32 0.33 1.76 n.a.

2 Researchers per million inhabitants (FTE) 733.81 7394.47 5102.27 2349.68 1671.99 2545.04 580.81 4763.48 n.a.

3.1 Expenditure on innovative solutions procurement as percentageof GDP n.a. 1.54 n.a. n.a. n.a. n.a. n.a. 1.59 n.a.

3.2 Expenditure on R&D procurement as percentageof GDP n.a. 0.11 n.a. n.a. n.a. n.a. n.a. 0.27 n.a.

3.3 Expenditure on total innovation procurement (R&D and innovative
solutions) as percentageof GDP n.a. 1.65 n.a. n.a. n.a. n.a. n.a. 1.86 n.a.

4 Share of publications available in open access (green, gold and diamond) 85.17 90.23 62.51 80.19 58.11 67.95 81.14 n.a. 76.81

5 Share of national public R&D expenditure committed to European
research infrastructures n.a. 0.95 n.a. n.a. n.a. n.a. n.a. n.a. n.a.

6 Proportion of women of Grade A among academic staff/researchers n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.

7 Share of foreign doctorate students as a percentage of all doctorate
students 40.70 23.20 n.a. 6.50 n.a. 9.70 n.a. 41.10 n.a.

8 Share of innovating firms collaborating with HEI/PRO out of all innovative
firms n.a. 14.33 n.a. n.a. n.a. 15.87 n.a. n.a. n.a.

9 % of scientific publications among the top-10% most cited publications
worldwide 5.05 11.66 9.21 5.52 6.54 7.86 2.44 14.01 4.67

10 International co-publications with non-EU partners per 1.000 researchers
in the public sector 629.65 656.22 663.18 236.97 n.a. 195.50 n.a. 572.79 n.a.

11 Environmentally related government R&D budget, as % of total
government R&D n.a. 2.60 n.a. 2.29 n.a. 0.14 n.a. 1.88 n.a.
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ID Indicator MK NO NZ RS TN TR UA UK XK

12 Innovative enterprises that co-operated on R&D and other innovation
activities with universities and higher education institutions n.a. 624.00 n.a. n.a. n.a. 4106.00 n.a. n.a. n.a.

13 Direct government support and indirect government support through R&D
tax incentives as a % GDP 0.00 0.20 0.11 0.02 n.a. 0.23 n.a. 0.48 n.a.

14 Research on social innovation (publications on 'social innovation' or 'social
entrepreneurship') n.a. 131.00 n.a. 4.00 n.a. 156.00 44.00 n.a. n.a.

15 Increase in total R&D expenditure in widening countries, expressed as a
percentage of GDP 0.01 -0.33 n.a. -0.02 0.03 -0.08 -0.05 0.03 n.a.

16 Number of Seal of Excellence projects on the InvestEU Portal per 1.000
R&D personnel (in FTEs) n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.

17 Number of collaboration networks of RPOs in Widening countries with
other EU countries n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.

18 Share of public R&D expenditures financed by the private sector n.a. 3.48 10.21 0.90 n.a. 0.71 n.a. n.a. n.a.

19 GBARD allocated to Europe-wide transnational,as well as bilateral or
multilateral, public R&D programmes per FTE researcher n.a. 2016.60 n.a. 1404.61 n.a. n.a. n.a. 1462.63 n.a.
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6. Conclusions

The 2024 edition of the ERA Scoreboard analyses data for 19 indicators and thereby provides
a comprehensive overview of the progress made towards achieving the ERA priorities at EU-
level.10

The analyses show that most indicators follow positive trends for the EU-27.11 Furthermore,
the heterogeneity across the Member States decreased for many of the analysed indicators,
implying greater convergence. This suggests that ERA countries are moving closer together
in terms of performance, reflecting progress toward a more cohesive and balanced European
Research Area.

Based on the limited number of indicators, the following tendencies can be detected:

The ERA sub-priorities where the EU is showing substantial positive change are:

 R&D investment
 Open Science
 Gender Equality
 Global engagement
 Synergies with education and the European Skills Agenda
 Synergies with sectorial policies and industrial policies

The ERA sub-priorities where the EU is showing slower positive change include:

 Researchers’ careers and mobility
 Knowledge Valorisation
 Active citizen and societal engagement in R&I
 Coordination of R&I investments

The ERA sub-priorities where the EU is showing limited positive change or even
zero/negative change are:

 Challenge-based ERA actions
 Scientific leadership
 More investments and reforms in countries and regions with lower R&I performance
 Support to prioritise and secure long-term R&I investments and policy reforms

Regarding the results, several changes compared to last year’s report can be observed.
Six sub-priorities show substantial positive change. The sub-priorities that are new on this list
of indicators with substantial positive change are: “Synergies with Education and the
European Skills Agenda” as well as “Open Science”. The sub-priority “Coordination of R&I
investments”, however, did not show substantial but only slower positive change. The sub-

10 Compared to the 2023 edition of the Scoreboard the data availability was improved. In 2024, values for all
19 indicators could be collected and the country coverage has been expanded.

11 The data availability is very good for the EU-27 countries, while for many Horizon Europe Associated
Countries, data is largely unavailable.
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priorities where the EU is showing limited positive change or even zero/negative change have
largely remained the same since last year.

The analysis by single indicators shows that the “Gross Domestic Expenditure on R&D as
a percentage of GDP” continuously increased from 2010 to 2022, peaking in 2020, which
indicates a growing commitment to research and innovation within the EU-27. Similarly, the
“Number of researchers per million inhabitants” has significantly increased, reflecting an
upward trend in the availability of human resources dedicated to R&D.

Regarding “ERA Priority 1: Deepening a truly functioning internal market for
knowledge” a growth of most analysed indicators over the years can be observed, i.e. there
has been a continuous increase in the “share of publications available in open access” and
the “proportion of women in Grade A positions among academic staff/researchers” as well as
the “number of international co-publications with non-EU partners per 1,000 researchers in
the public sector”. In addition, the “share of foreign doctorate students in all doctorate
students” increased, coming along with an overall increase in the “international mobility of
PhD students” over the years, despite a slight dip after 2020. The “share of innovating firms
collaborating with Higher Education Institutions (HEI) or Public Research Organisations
(PRO) out of all innovative firms” declined after a peak in 2018. This indicates the level of
knowledge exchange between the business and public sectors. A similar effect can be found
for the “percentage of scientific publications among the top-10% most cited publications
worldwide”, which dropped to – and remained at - a lower level after 2017.

In sum, there has been a continuous deepening of a truly functioning internal market for
knowledge, which is indicated by a growth of most indicators in this comparison. The
sustained increase in open access publications demonstrates progress towards knowledge
accessibility. Progress in female representation in academia is evident and there is a growing
internationalisation in academia. Science-Industry collaborations as well as excellence in
science, however, have seen a decline after 2017/2018. Efforts to foster collaboration
between firms and research institutions need reinforcement. The decline in high-impact
publications may require a bigger focus on research quality.

Indicators for “ERA Priority 2: Taking together green transition, digital transformation
and other challenges with impact on society as well as increasing society’s
participation in the ERA” shows that “environmental R&D funding” has remained at a
comparable level across the twelve-year period. This suggests a need for increased
commitment to support EU's Green Deal initiatives. The “number of innovative enterprises
that co-operated with universities and other higher education institutions on R&D and other
innovation activities” shows a positive development until 2018 but a decline afterwards. This
picture, however, is mainly impacted by Germany, Italy, and to a certain extent also France.
The “level of tax incentives for R&D” shows a notable increase between 2017 and 2019,
indicating a growing recognition of their importance. However, there is a significant variation
across Member States. The “number of publications on 'social innovation' or 'social
entrepreneurship'”, which captures contributions from public and private sector R&I towards
solving societal problems has grown over the years with a peak in 2021, but a drop in 2022.
Yet, there are also large country disparities.

Overall, there have been some positive trends in several areas. Several indicators stagnate
since 2018/2019. To keep this priority high on the policy agenda, targeted policy measures
and a balanced development and participation across the EU is needed.

As for “ERA Priority 3: Enhancing access to research and innovation excellence across
the Union and enhancing interconnections between innovation ecosystems across the
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Union” it can be found that the Widening Countries show larger increases in “R&D
expenditure (% of GDP)” than the EU-27 from 2017 to 2020 leading to a strong convergence
in R&D investment levels between Widening Countries and the EU-27. After 2020, however,
a phase of reduced momentum followed. The “Seal of Excellence projects per 1,000 R&D
personnel” have seen a significant growth in 2019, followed by a decline post-2020. The
values among the EU-27 countries notably converged. The “collaboration networks of RPOs
in Widening Countries” significantly differ, with Greece and Portugal having exceptionally
high collaboration values. While there has been progress in this priority until 2020, ongoing
efforts are necessary to sustain R&D expenditure levels and enhance collaboration between
the countries.

The indicators for “ERA Priority 4: Advancing concerted research and innovation
investments and reforms” show that the “share of public R&D expenditures financed by
the private sector” has remained rather stable over time. However, the range of values across
the Member States has narrowed, indicating convergence among Member States. The
“government budget allocations for R&D to Europe-wide programs per FTE researcher” have
seen an initial rapid growth from 2010-2011, followed by a decline in 2016 and a subsequent
recovery. The spread of this indicator across countries also narrowed, indicating
convergence in performance among countries.

In sum, the stability of private sector financing for public R&D helps with ongoing
collaboration. The narrowing range of contributions to public R&D expenditures indicates a
trend towards more balanced public-private partnerships across the EU, although disparities
still exist.

Overall, there is a need to enhance collaboration between firms and research institutions,
particularly considering the decline in partnerships since 2018. The decline in high-impact
publications further suggests a potential challenge in research quality. Given the stagnation
in environmental R&D funding, investments in research that support EU's Green Deal should
also be prioritized. This could involve targeted funding initiatives and incentives to encourage
innovation in sustainable technologies. Narrowing the range of values across countries
occurs for many indicators. There are still disparities across the Member States, for
example in R&D investment and researcher density. The Widening Countries have increased
their R&D expenditure but there has been a subsequent decline after 2020, which indicates
a need for sustained support.
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7. Annex 1 – List of ERA Scoreboard Indicators 2024

ID ERA Scoreboard Indicator ERA Pact Sub-
priorities

Source Rationale

General indicators

1 Gross Domestic Expenditure on
R&D (GERD) as a percentage
of GDP

R&D Investment Eurostat,
OECD,
UNESCO UIS

Monitors progress towards the 3% R&D target

2 Researchers (in full-time
equivalent) per million
inhabitants

R&D Investment Eurostat,
UNESCO UIS

Direct measure of the number of R&D workers per 1
million people. It is identical to UN SDG indicator 9.5.2

3 Expenditure on R&D
procurement as a percentage of
GDP

R&D Investment EC/European
Innovation
Procurement
Observatory

Indicator measures the total country expenditure on
public procurement of R&D services; to be aggregated for
EU-level

ERA Priority Area: Deepening a truly functioning internal market for knowledge

4 Share of publications available
in open access (green, gold and
diamond)

Open Science OpenAIRE Measures share of publications available in open access

5 Share of national public R&D
expenditure committed to
European research
infrastructures

Research
Infrastructures

ESFRI Measures the share of national public R&D expenditure
for European research infrastructures



78

ID ERA Scoreboard Indicator ERA Pact Sub-
priorities

Source Rationale

6 Share of women in grade A
positions in higher education
institutes

Gender Equality Women in
Science
database – She
Figures reports

Tracks progress in improvements of women in the
highest levels of academia

7 Share of foreign doctorate
students as a percentage of all
doctorate students

Researchers’ careers
and mobility

Eurostat Measures the share of foreign doctorate students in all
doctorate students of a country indicating the
international mobility of PhD students.

8 Share of innovating firms
collaborating with HEI/PRO out
of all innovative firms

Knowledge
Valorisation

Eurostat:
Community
Innovation
Survey

Measures the collaboration and thus exchange of
knowledge between the business and public sector

9 Number of scientific
publications among the top-
10% most cited publications
worldwide as a percentage of
all publications

Scientific leadership EC
(ScienceMetrix)

Measure for the efficiency of the research system, as
highly cited publications are assumed to be of higher
quality. There could be a bias towards small or English-
speaking countries given the coverage of Scopus’
publication data

10 International co-publications
with non-EU partners per 1.000
researchers in the public sector

Global engagement EC
(ScienceMetrix),
Eurostat, OECD

International scientific co-publications are a proxy for the
quality of scientific research as collaboration increases
scientific productivity  Non-EU is defined as non-Member
States
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ID ERA Scoreboard Indicator ERA Pact Sub-
priorities

Source Rationale

ERA Priority Area: Taking up together the green transition and digital transformation and other challenges with impact on society,
and increasing society’s participation in the ERA

11 Environmentally related
government R&D budget as
percentage of total government
R&D

Challenge-based
ERA actions

Eurostat, OECD
Green Growth
Indicators

Monitors progress on research activities supporting the
EU's Green deal

12 Innovative enterprises that co-
operated on R&D and other
innovation activities with
universities and higher
education
institutions

Synergies with
education and the
European Skills
Agenda

Eurostat CIS Measures the number of innovative enterprises that co-
operated on R&D and other innovation activities with
universities and other higher education institutions

13 Direct government support and
indirect government support
through R&D tax incentives as
a percentage of GDP

Synergies with
sectorial policies and
industrial policy

Eurostat for
data on direct
support

OECD R&D Tax
Incentive
Database for
data on indirect
support

Public financing of R&D can take two forms: Direct
funding for R&D through instruments such as grants and
public procurement, and Indirect support through the tax
system. Over time, more and more countries have
introduced R&D tax incentives

14 Research on social innovation
(publications on 'social
innovation' or 'social
entrepreneurship')

Active citizen and
societal engagement
in R&I

OpenAIRE Captures contributions from public and private sector
R&I towards solving societal problems
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ID ERA Scoreboard Indicator ERA Pact Sub-
priorities

Source Rationale

ERA Priority Area: Enhancing access to research and innovation excellence across the Union and enhancing interconnections
between innovation ecosystems across the Union

15 Increase in total R&D
expenditure, expressed as a
percentage of GDP

More investments
and reforms in
countries and regions
with lower R&I
performance

Eurostat Monitors widening countries' share in EU research
activities

Widening countries include Bulgaria, Croatia, Cyprus,
Czechia, Estonia, Greece, Hungary, Latvia, Lithuania,
Malta, Poland, Portugal, Romania, Slovakia, Slovenia

16 Number of Seal of Excellence
projects published on the
InvestEU Portal per 1.000 R&D
personnel (in FTEs)

Synergies between
Union, national and
regional funding
programmes

InvestEU Portal,
Eurostat

The Seal of Excellence is a quality label awarded by the
Commission to proposals which have been assessed in
a call for proposals under a Union instrument and are
deemed to comply with the quality requirements of that
Union instrument but could not be funded. These projects
are judged to deserve funding and might receive support
from other Union or national sources of funding. The Seal
of Excellence certificate recognises the value of the
proposal and helps other funding bodies take advantage
of the high-quality Commission evaluation process

17 Number of collaboration
networks of RPOs in Widening
countries with other EU
countries

Increased collab links
and excellence-based
integration of
research-performing
org. from
countriesregions with
lower R&I perf.

Horizon
Dashboard

Monitors the number of collaborations between
Widening countries and other EU countries

Widening countries include Bulgaria, Croatia, Cyprus,
Czechia, Estonia, Greece, Hungary, Latvia, Lithuania,
Malta, Poland, Portugal, Romania, Slovakia, Slovenia
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ID ERA Scoreboard Indicator ERA Pact Sub-
priorities

Source Rationale

ERA Priority Area: Advancing concerted research and innovation investments and reforms

18 Share of public R&D
expenditures financed by the
private sector

Support to prioritise
and secure long-term
R&I investments and
policy reforms

Eurostat, OECD Measures public-private co-operation in research. The
willingness of the private sector to co-fund public R&I
projects could be a proxy for how closely companies work
with universities and public research organisations

19 Government budget allocations
for R&D (GBARD) allocated to
Europe-wide transnational, as
well as bilateral or multilateral,
public R&D programmes per
FTE researcher

Coordination of R&I
investments

Eurostat Reflects the emphasis on collaboration and sharing of
experiences in R&D across borders, whether national,
regional or organisational. Europe-wide transnational
public R&D programmes include R&D programmes that
involve the flow of funds across borders for research
purposes, as well as those that include transnational
cooperation. Bilateral or multilateral public R&D
programmes comprise non-European Commission
funded R&D research conducted jointly by at least two
Member State governments, involving either the flow of
funds or transnational cooperation. This indicator is a
good proxy to measure government support to
transnational collaborations across the ERA
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8. Annex 2 – Country abbreviations

EU-27 Member States Associated Countries

ISO country code Country ISO country code Country

AT Austria AL Albania
BE Belgium AM Armenia
BG Bulgaria BA Bosnia and Herzegovina
HR Croatia GE Georgia
CY Cyprus IS Iceland
CZ Czechia IL Israel
DK Denmark XK Kosovo
EE Estonia MD Moldova
FI Finland ME Montenegro
FR France MA Morocco
DE Germany NZ New Zealand
EL Greece MK North Macedonia
HU Hungary NO Norway
IE Ireland RS Serbia
IT Italy TN Tunisia
LV Latvia TR Türkiye
LT Lithuania UA Ukraine
LU Luxembourg UK United Kingdom
MT Malta
NL Netherlands
PL Poland
PT Portugal
RO Romania
SK Slovakia
SI Slovenia
ES Spain
SE Sweden



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.

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


This report provides the results of the 2024 edition of the
European Research Area (ERA) Scoreboard. The ERA
Scoreboard is a component of the ERA Monitoring
Mechanism, which provides a basis for evidence-informed
policymaking in the European Research Area. The indicator
system covers 19 indicators that provide a comprehensive
overview of the progress made towards achieving the ERA
priorities at the level of the European Union.

Research and Innovation policy


