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Foreword

Bold policies and increased investments in Research & Development are necessary to contribute to the success of Europe’s digital and green agenda. This can
help enhance resilience and technological sovereignty, and strengthen the competitiveness of our single market. Science, research, and innovation can address
our environmental, economic, and social challenges.

The European Innovation Scoreboard is a valuable tool to inform our policy actions and implement innovation-friendly policies to support European and Member
States policy makers to address current challenges. It provides the state of play of innovation performance in Europe and supports the design and implementation
of EU policies.

The EU is currently confronted with muiltiple global crises. These include the COVID-19 pandemic, and more recently, Russia’s aggression against Ukraine, a
challenging geo-political reality, as well as the energy crisis and high inflation, which, altogether, have far-reaching implications for the future.

The EU’s goal of open strategic autonomy calls for a strengthening of the resilience of supply chains. Strategic dependencies and choke points in critical inputs
such as raw materials need to be curbed to make Europe’s green and digital transformation a success. Industrial alliances and IPCEI projects in high growth
areas such as batteries, chips or hydrogen build up domestic industrial capacity, underpinned by large public and private investments. A well-functioning Single
Market creates a strong economic base in the EU. It grants businesses a large demand pool, diversified supply sources and immense opportunities for innovation,
including for small and medium sized enterprises.

The European Innovation Scoreboard 2023 confirms Europe’s commitment to innovation. Innovation performance in Europe has increased by about 8.5%
increase between 2016 and 2023. During this period, the innovation performance of most EU Member States has improved, confirming that the EU is a
favourable environment for innovation. Nevertheless, an innovation divide remains since countries with less strong innovation systems are progressing at a
slower pace than the EU average.

Within this context, the New European Innovation Agenda, adopted in July 2022 and currently being implemented, aims to position Europe as a leader of the
new wave of deep tech innovation and start-ups. During the past year, significant progress has been made in implementing actions under the five priorities of
the Agenda. These include the implementation of a revised State Aid Research & Innovation & Development Framework, a draft Listing Act aimed at reducing
costs and increasing legal certainty for certain type of companies, the creation of a Deep Tech Talent Initiative targeting one million deep tech talents across
Europe until 2025, and the establishment of an Innovation Talent Platform to help European businesses attract talents from outside the EU. In addition, the
recent launch of the Regional Innovation Valleys aims to transform regions into hotspots for collaboration, innovation, and development.

In parallel, Horizon Europe, the European Framework Programme for Research and Innovation, is designed to promote excellence-based Research and Innovation
and support top-quality researchers and innovators to realise the EU's objectives. Cross-border cooperation on technology development in European Partnerships
with industry, including Clean Hydrogen, Clean Steel, Processes4Planet, Innovative Health Initiative and Key Digital Technologies, are important to support
innovative technologies for climate-neutrality, independence from fossil fuels, and circularity.

The BATTEU Partnership, for example, supports a competitive, sustainable and circular European battery value chain. The Green Deal Industrial Plan and the
recent proposals for the Net-Zero Industry Act and Critical Raw Materials Act are essential to promote the net-zero industry in Europe and make Europe the
home of clean-tech innovation. Horizon Europe also contributes to the EU’s cutting edge and sustainable competitiveness in critical and emerging technologies.
For Europe to lead on the markets of the future, Horizon contributes, amongst others, through patents from research projects and innovations generated in the
EU’s Single Market.

As you can see, the European Innovation Scoreboard informs our policy action. We encourage you — businesses, researchers, innovators, investors, and
policymakers — to join forces in a collective effort to build a knowledge-based and innovation-driven economy and society that leaves no one behind. With
innovation at the forefront, we can pave the way for a brighter future.

Margrethe Vestager
Executive Vice-President of the European Commission
in charge of Europe for the Digital Age

("7"%
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Executive summary

The annual European Innovation Scoreboard (EIS) provides a comparative
assessment of the research and innovation performance of EU Member
States and selected third countries, and the relative strengths and
weaknesses of their research and innovation systems. It helps countries
assess areas in which they need to concentrate their efforts in order to
boost their innovation performance.

The EIS 2023 is the third edition based on the new measurement
framework introduced in 2021. The EIS 2023 covers all EU Member
States, 11 other European countries, and, at a less detailed level, 11
global competitors. Compared to previous reports, Israel is no longer
included due to a lack of statistical data.

Innovation performance of EU Member States

Based on their performance relative to the EU average, Member States
fall into four different performance groups (Figure 1).

Belgium, Denmark, Finland, the Netherlands, and Sweden are Innovation
Leaders with innovation performance well above the EU average (>125%
of EU average). Austria, Cyprus, France, Germany, Ireland, and Luxembourg
are Strong Innovators with performance above the EU average. Czechia,
Estonia, Greece, Hungary, Italy, Lithuania, Malta, Portugal, Slovenia, and
Spain are Moderate Innovators with performance below the EU average.
Bulgaria, Croatia, Latvia, Poland, Romania and Slovakia are Emerging
Innovators with performance well below the EU average (<70% of EU
average).

European Innovation Scoreboard 2023

Most EU Member States have increased their innovation
performance over the past 8 years

The innovation performance of the EU has increased by 8.5 percentage
points since 2016. Innovation performance increased in 25 EU Member
States and performance has increased most in Cyprus, Estonia, Greece,
and Czechia (by 20 percentage points or more). Overall, the following
indicators recorded the highest improvements: business process
innovators, international scientific co-publications, job-to-job mobility of
human resources in science & technology, and venture capital
expenditures.

Between 2016 and 2023, performance differences among the 27
Member States have become somewhat smaller. Performance
differences have narrowed most within the groups of Strong Innovators
and Moderate Innovators. At the same time, the performance differences
within the group of Emerging Innovators have not narrowed and they are
not catching up to the next group of Moderate Innovators.

Compared to last year, innovation performance is growing at
a slower pace

Between 2022 and 2023, the annual innovation performance of the EU
has improved at a reduced rate of 0.6 percentage points. Innovation
performance increased in 19 Member States, most in Czechia, Bulgaria
and Poland (by 5 percentage points or more) and has declined in eight
Member States.

Figure 1: Performance of EU Member States’ innovation systems
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All performance scores are relative to that of the EU in 2016. Coloured columns show countries’ performance in 2023, using the most recent data for 32 indicators.
The horizontal hyphens show performance in 2022, using the next most recent data. Grey columns show countries’ performance in 2016. The dashed lines show the
threshold values between the performance groups, where the threshold values of 70%, 100%, and 125%, when using the latest 2023 data, have been adjusted upward
by multiplying with 1.085 to reflect the performance increase of the EU between 2016 and 2023 as the graph shows performance scores relative to the EU in 2016.



Compared to the results of the EIS 2022, the top EU
innovation performer has changed

Denmark has become the most innovative Member State, overtaking
Sweden, which was leading for many years. This was partly due to much
stronger performance on indicators of Non-R&D innovation expenditures
and Sales of innovative products, and partly due to a decline in the
innovation performance of Sweden between 2022 and 2023.

Additionally, Hungary has progressed to the group of Moderate Innovators,
mainly due to improved performance on indicators of Foreign doctorate
students and Broadband penetration. Otherwise, the results have been
stable.

Switzerland is the most innovative European country

An extended analysis, which also includes 11 other European countries,
shows that Switzerland is the most innovative country in Europe thanks
to the highest performance on education-related indicators, scientific
publications, and environment-related indicators.

At the global level, the EU has closed part of its
performance gap to some of its other competitors

Inaninternational comparison, the EU has an innovation performance gap
with South Korea, which is the best performing country in the EIS 2023, as
well as Canada, the United States, and Australia (Figure 2). The EU has a
performance lead over China and Japan as well as a group of Emerging
Innovators, which includes Brazil, Chile, India, Mexico, and South Africa.

Figure 2: Performance global competitors
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Coloured columns show performance in 2023 relative to that of the EU
in 2023.
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Between 2016 and 2023, the innovation performance of the EU has
grown at a faster rate than that of five global competitors (Australia,
India, Japan, Mexico, and South Africa) and at a lower rate than that of
six global competitors (Brazil, Canada, Chile, China, South Korea, and the
United States). (Figure 3).

Impact of external factors on innovation performance

The report discusses several factors that may impact the EU’s innovation
performance, including Russia’s war of aggression against Ukraine, the
resulting energy crisis, and the current period of high inflation. Analysis
on the impact of the Covid-19 pandemic confirms that the Covid-19
pandemic has had a negative impact on several indicators such as
innovation expenditures, innovative sales, and venture capital
expenditures, all of which experienced a decline in 2020.

Methodological continuity and refinement

After the revision of the measurement framework in 2021, no
fundamental changes have been made to the methodology in this year's
report.
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Performance change is measured as the difference between the 2023
and 2016 scores relative to that of the EU in 2016.
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1. Measurement framework

The annual European Innovation Scoreboard (EIS) provides a comparative assessment of the
research and innovation performance of EU Member States and the relative strengths and
weaknesses of their research and innovation systems. It helps Member States assess areas in
which they need to concentrate their efforts to boost their innovation performance. This year’s
edition follows the revised measurement framewaork introduced in the 2021 edition of the EIS.



The EIS 2023 distinguishes between four main types of activities

Framework conditions, Investments, Innovation activities, and

Impacts — with 12 innovation dimensions, capturing in total 32 indicators.

Table 1: Measurement framework

European Innovation Scoreboard 2023

Each main group includes an equal number of indicators and has an
equal weight in the average performance score, or the Summary
Innovation Index (SII). Within each group every indicator has the same
weight. Indicators that are included in the measurement framework
are presented in Table 1.

FRAMEWORK CONDITIONS
. Human resources
1.1.1 New doctorate graduates (in STEM)
1.1.2 Population aged 25-34 with tertiary education
1.1.3 Lifelong learning
. Attractive research systems
1.2.1 International scientific co-publications
1.2.2 Top 10% most cited publications
1.2.3 Foreign doctorate students
- Digitalisation
1.3.1 Broadband penetration
1.3.2 Individuals who have above basic overall digital
skills
INVESTMENTS
. Finance and support
2.1.1 R&D expenditure in the public sector
2.1.2 Venture capital expenditures
2.1.3 Direct government funding and government tax
support for business R&D
. Firm investments
2.2.1 R&D expenditure in the business sector
2.2.2 Non-R&D innovation expenditures
2.2.3 Innovation expenditures per person employed in
innovation-active enterprises
. Use of information technologies
2.3.1 Enterprises providing training to develop or
upgrade ICT skills of their personnel
2.3.2 Employed ICT specialists

INNOVATION ACTIVITIES

Innovators

3.1.1 SMEs with product innovations

3.1.2 SMEs with business process innovations
Linkages

3.2.1 Innovative SMEs collaborating with others
3.2.2 Public-private co-publications

3.2.3 Job-to-job mobility of Human Resources in
Science & Technology

Intellectual assets

3.3.1 PCT patent applications

3.3.2 Trademark applications

3.3.3 Design applications

IMPACTS

Employment impacts

4.1.1 Employment in knowledge-intensive activities
4.1.2 Employment in innovative enterprises
Sales impacts

4.2.1 Medium and high-tech product exports
4.2.2 Knowledge-intensive services exports
4.2.3 Sales of product innovations
Environmental sustainability

4.3.1 Resource productivity

4.3.2 Air emissions by fine particulates PM2.5 in
Industry

4.3.3 Development of environment-related
technologies

Framework conditions captures the main drivers of innovation
performance extermnal to the firm and differentiates between three
innovation dimensions:

Human resources dimension includes three indicators and
measures the availability of a high-skilled and educated workforce.
Human resources includes New doctorate graduates in STEM,
Population aged 25-34 with completed tertiary education, and
Population aged 25-64 involved in lifelong learning activities.

Attractive research systems dimension includes three indicators
and measures the international competitiveness of the science
base by focusing on International scientific co-publications, Most
cited publications, and Foreign doctorate students.

Digitalisation dimension measures the level of digital technologies
and includes two indicators: Broadband penetration among
enterprises and Individuals with above basic overall digital skills.

Investments captures investments made in both the public and business
sectors and differentiates between three innovation dimensions:

Finance and support dimension includes three indicators including
private funding (Venture capital investments), R&D expenditures in
universities and government research organisations and Direct
government funding and government tax support for business R&D.

The Firm investments dimension includes three indicators on R&D
and Non-R&D investments that firms make to generate innovations
including Business R&D expenditures, Non-R&D innovation
expenditures, and Innovation expenditures per person employed.

The Use of information technologies dimension captures the use of
information technologies including two indicators: Enterprises
actively increasing the ICT skills of their personnel and Employed
ICT specialists.
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Innovation activities captures different aspects of innovation in the Impacts captures the effects of enterprises’ innovation activities and
business sector and differentiates between three innovation dimensions:  differentiates between three innovation dimensions:

The Innovators dimension includes two indicators measuring the
share of SMEs that have introduced innovations on the market or
within their organisations, covering SMEs that introduced both
product and business process innovations.

The Linkages dimension includes three indicators measuring
innovation capabilities by looking at Collaboration efforts between
innovating firms, Research collaboration between the private and
public sector, and Job-to-job mobility of Human Resources in
Science & Technology (HRST).

The Intellectual assets dimension captures different forms of
Intellectual Property Rights (IPR) generated by the innovation
process, including PCT patent applications, Trademark applications,
and Design applications.

The Employment impacts dimension measures the impact on
employment and includes two indicators: Employment in
knowledge-intensive activities and Employment in innovative
enterprises.

The Sales impacts dimension measures the economic impact of
innovation and includes three indicators: Exports of medium and
high-tech products, Exports of knowledge-intensive services, and
Sales resulting from innovative products.

The  Environmental  sustainability — dimension  captures
improvements to reducing the negative impact on the environment
including three indicators: Resource productivity, Exposure to Air
pollution by fine particulates PM2.5, and the Development of
environment-related technologies.
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2. Innovation performance and trends

This chapter discusses the most recent innovation performance of EU Member States
differentiating between four innovation performance groups: Innovation Leaders, Strong
Innovators, Moderate Innovators, and Emerging Innovators. Performance changes over
time are discussed for each of Member States.

For both the full eight-year period and the most recent annual performance change, the
fastest and slowest progressing Member States are identified. A detailed analysis of
the performance changes for the Member States within each performance group is also
provided.

At EU level, main strengths and weaknesses and the main drivers of EU performance
improvements over time are discussed.
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2.1 Most recent innovation performance

The performance of EU national innovation systems is measured
by the Summary Innovation Index, which is a composite indicator
obtained by taking an unweighted average of the 32 indicators (cf.
Table 1)*. Figure 4 shows the scores for the Summary Innovation Index
for all EU Member States in 2023 (the most recent year), in 2022, and
the reference year 2016, all relative to the Summary Innovation Index
of the EU in 2016. Based on the 2023 results, the Member States fall
into four performance groups?:

The first group of Innovation Leaders includes five Member
States where performance is above 125% of the EU average.
This group includes (in alphabetical order) Belgium, Denmark,
Finland, the Netherlands, and Sweden.

The second group of Strong Innovators includes six Member
States with a performance between 100% and 125% of the EU
average. This group includes Austria, Cyprus, France, Germany,
Ireland, and Luxembourg.

The third group of Moderate Innovators includes 10 Member
States where performance is between 70% and 100% of the EU
average. This group includes Czechia, Estonia, Greece, Hungary,
Italy, Lithuania, Malta, Portugal, Slovenia, and Spain.

European Innovation Scoreboard 2023

The fourth group of Emerging Innovators includes six Member
States that show a performance level below 70% of the EU
average. This group includes Bulgaria, Croatia, Latvia, Poland,
Romania, and Slovakia.

Compared to last year’s EIS 2022 edition, one Member State has
successfully moved up to a higher performance group: Hungary is
now a Moderate Innovator.

Performance in 2023, when compared to 2016, has increased for
almost all Member States, except France and Luxembourg (Figure
4). Compared to 2022, performance in 2023 has improved for 19
Member States and worsened for eight Member States. Section 2.3
discusses the performance changes in more detail. As shown on the
map in Figure 5, the performance groups tend to be geographically
concentrated, with the Innovation Leaders and most of the Strong
Innovators located in Northern and Western Europe, and most of the
Moderate and Emerging Innovators in Southern and Eastern Europe.

Figure 4: Performance of EU Member States’ innovation systems
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All performance scores are relative to that of the EU in 2016. Coloured columns show countries’ performance in 2023, using the most recent data for 32 indicators.
The horizontal hyphens show performance in 2022, using the next most recent data. Grey columns show countries’ performance in 2016. The dashed lines show the
threshold values between the performance groups, where the threshold values of 70%, 100%, and 1259%, when using the latest 2023 data, have been adjusted upward
by multiplying with 1.085 to reflect the performance increase of the EU between 2016 and 2023 as the graph shows performance scores relative to the EU in 2016.

1 Chapter 8 gives a brief explanation of the calculation methodology. The EIS 2023 Methodology Report provides a detailed explanation.

2 The EIS performance groups are relative performance groups with countries’ group membership depending on their performance relative to that of the EU. With the improved EU innovation performance, the absolute
thresholds between these groups will also increase over time, explaining why the dashed horizontal lines cross the vertical axis at higher percentage scores (also compared to threshold values in previous reports).
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Figure 5: Map showing the performance of EU Member States’ innovation systems
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2.2 Performance of the EU innovation system

Performance of the EU innovation system, has improved by 8.5
percentage points between 2016 and 2023, showing a modest increase
between 2016 and 2018, a more rapid increase between 2019 and
2022, followed by a smaller increase in 2023 (Figure 6). The score of the
innovation index is measured as the average of the normalised scores of
the 32 indicators included in the measurement framework.

There are substantial differences in the performance change of the
EU for the different dimensions and indicators. Figure 7 shows the
performance in 2023 for each dimension (dark blue coloured bars)
and indicator (light blue coloured bars) and in 2022 (grey coloured
bars) compared to performance in 2016. The difference between the
respective blue and grey coloured bar shows the change between the
previous and the most recent year. Performance changes are defined
as the difference between the respective relative to EU scores shown
in Figure 7 and 100, where 100 equals the EU score in 2016 for each
indicator and dimension.

Compared to 2016, performance for the EU has improved
most in:
Innovators due to strong performance increases in both
indicators
In Linkages due to strong performance increases in all three
indicators
In Finance and support, due to a strong increase in both
Venture capital expenditures and Government support for
business R&D

Performance increased in most other dimensions but at lower rates.
Performance for the EU declined most in:
Human resources due to a strong decline in New doctorate
graduates
Intellectual assets due to a decline in both Patent
applications and Design applications

Individual indicators showing a strong increase (40%-points or
more) compared to 2016 include:
Business process innovators
International scientific co-publications
Venture capital expenditures
Job-to-job mobility of Human Resources in Science and
Technology.

European Innovation Scoreboard 2023

Figure 6: Improvement in performance of the EU
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Performance is measured relative to that of the EU in 2016. The blue bars
show performance over time measured on the left axis starting at 100 in
2016. The red bars show the annual changes between two consecutive years
(i.e. the vertical difference between two blue bars) measured on the right axis.

Indicators showing a strong decline (-20%-points or less)
compared to 2016 include:

Design applications

New doctorate graduates

Compared to 2022, performance for the EU has improved in five
dimensions, the strongest in the Use of information technologies
and Digitalisation, and decreased in seven dimensions, most strongly
in Linkages. For the individual indicators, the highest increase is in
Enterprises providing ICT training, Broadband penetration, and Sales of
innovative products, and the highest decrease in Job-to-job mobility
of Human Resources in Science and Technology and New doctorate
graduates.
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Figure 7: EU Performance change by dimension and indicator
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