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Foreword

Innovation is a key component of the growth strategy adopted by the European Union (EU) and its
member states, and to that end the EU is implementing several initiatives designed to address the
issues identified by Mario Draghi in his September 2024 report. The achievement of these goals
depends on many factors, but an efficient system of intellectual property rights (IPRs) undoubtedly
ranks among the most important, given the capacity of intellectual property (IP) to encourage
ceativity and innovation throughout the economy.

In response to the need to provide policymakers and the public with accurate information, the
European Union Intellectual Property Office (EUIPO) and the European Patent Office (EPO) joined
forces in 2013 to carry out a study that quantified the economic contribution of intellectual property
rights-intensive (IPR-intensive) industries to the EU economy.

Following subsequent editions published in 2016, 2019 and 2022, this study has now been updated
with new data for the post-Covid period 2021-2023. The results demonstrate that during the past
decade, IPR-intensive industries have become even more integral to GDP, employment and trade in
Europe. Other studies published jointly by our two offices have also shown the importance of IPRs
in promoting growth and employment at company level, especially among small and medium-sized
enterprises, and in securing financing for innovative start-ups.

Europe has a long tradition of encouraging creativity and innovation. The member states of the EU
and the European Patent Organisation member states have played a major role in shaping a modern
and balanced IPR system which not only guarantees innovators their due reward but also stimulates
a competitive market. In today’s world of globalised markets and the knowledge economy, it is vital
to ensure that this system remains effective for implementing new innovation policies. Consequently,
the use of IP to promote innovation in Europe is one of the priorities in the EUIPO Strategic Plan 2030
which entered into force on 1 January 2025 and is likewise reflected in the EPO Strategic Plan 2028,
where supporting innovators and strengthening European competitiveness is a central objective.

In addition to the new figures for the importance of IPRs on sectoral and macro levels, this study
includes new elements which provide an improved overview of the situation of IPR industries in
Europe. The relationship between a sector’s IPR intensity and its ability to attract risk financing in
the form of venture capital and private equity has been analysed for the first time. In addition, using
the latest data from Eurostat, the contribution of the EU’s external trade in IPR-intensive products
and services to the economy not only of the exporting member state but also other member states,
has been examined, highlighting the importance of integration of value chains in the single market
and globally. IPR-intensive industries are the backbone of the EU single market and a major driver
of cross-border job creation.
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Finally, the database matching used to identify IPR-intensive industries has been refreshed, resulting
in an updated list of the sectors concerned. In addition to providing data about the EU, this report
also includes information about Iceland, Norway and Switzerland.

The study is designed to provide evidence that can be used by policymakers in their work, and to
serve as a basis for raising IP awareness throughout Europe. It is our hope that readers can draw
upon this information to ensure the continuing strength not just of our IP system, but of the European
economy in which it has been found to play such a vital part.

e Oy oo

Jodo Negrao Anténio Campinos
Executive Director, EUIPO President, EPO


Sarah Michelle NAYLOR DEAKIN
Placed Image


5 About this study

About this study

The present report, drawn up as a joint EUIPO-EPO project, is the fifth industry-level IP contribution
study resulting from this collaboration, following a first study published by the two offices in 2013
and updates released in 20162, 2019% and 2022*. It aims to provide an updated assessment of the
combined contribution of industries that make intensive use of the various types of IPRs to the
economy of the EU as a whole and of individual European countries. Although this report quantifies
the collective contribution of IPR-intensive industries, it does not claim to show causal relationships
between IPRs and economic variables.

The study covers a broad range of IPRs® — trade marks, patents, designs, copyright, geographical
indications (Gls) and plant variety rights (PVRs) — and considers a variety of economic indicators, in
particular GDP, employment, external trade and wages.

The 2013 study covered the 2008-2010 period, the 2016 update the 2011-2013 period, the 2019
update was based on the years 2014-2016, and the 2022 update on the period 2017-2019. The
present study looks at the 2021-2023 period and uses a methodology similar to that of the previous
studies. However, several improvements have been made as regards the underlying data and the
methodology. In order to ensure comparability among the previous study and to trace development
over time, the results for the period 2017-2019 have been recalculated using the newly identified
IPR-intensive industries.

In addition, Iceland, Norway and Switzerland have been included in this study to complement the
data for the EU member states. This analysis does not include the United Kingdom.®

1 OHIM/EPO: “Intellectual property rights intensive industries: contribution to economic performance and employment in the
European Union”, September 2013.

2 EPO/EUIPO: “Intellectual property rights intensive industries and economic performance in the European Union”, October 2016.

3 EPO/EUIPO: “IPR-intensive industries and economic performance in the European Union”, September 2019. It should be noted
that, in addition to the industry-level studies, the EUIPO and EPO have also published studies examining the contribution of IPRs to
the performance of individual companies, most recently in 2021.

EPO/EUIPO: “IPR-intensive industries and economic performance in the European Union”, OCTOBER 2022.

5 P is usually, but not always, a result of innovation. However, it is a broader term than IPR, as it includes other types of knowledge,
such as trade secrets and business methods. In this study, IPR is used to refer to the six rights included in the analysis: patents,
TMs, registered designs, copyright, Gls and PVRs.

6 Since the UK’s withdrawal from the European Union in January 2021, it is no longer part of the European Statistical System (ESS),
and the UK Office for National Statistics no longer transmits Structural Business Statistics (SBS) data to Eurostat.
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In addition to the update of the figures on the contribution of IP-intensive industries to the economy,
this report contains major new elements. One chapter examines the role of IPR intensity as a potential
signal for venture capital financing in the EU, focusing on start-ups in IPR-intensive industries. Using
Crunchbase and ORBIS data, it analyses whether sectors with higher IPR intensity attract more
early-stage investment, addressing the challenges of information asymmetry in financing innovative
businesses.

Another chapter looks at the contribution to the economy of external trade in IPR-intensive sectors,
not only in the exporting country, but also in other member states, reflecting the value chains that
stretch across the EU.
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Executive summary

a. Main findings

- There are now 361 IPR-intensive industries in the EU economy, of which 234 (65%) are
intensive in respect of more than one IPR.

- IPR-intensive industries generated 30.6% of all jobs in the EU during the 2021-2023 period,
compared to 30.1% in 2017-2019 (adjusting for small differences in methodology between the
studies). On average over this period, they employed more than 65 million people in the EU.

- Over the same period, IPR-intensive industries generated 47.9% of total economic activity
(GDP) in the EU, worth €7.7 trillion.

- |PR-intensive industries are markedly more trade-oriented and globally integrated than
non-IPR-intensive sectors. 76.4% of EU imports consist of goods and services from IPR-
intensive industries, and their share of EU exports is even higher, at 78.3%, generating
a trade surplus of €108 billion, thus helping to keep the EU’s external trade broadly balanced.
With 63%, their share of the EU’s export-related gross value added exceeds their share of EU
GDP (47.9%), and their share of export-supported employment (51.8%) clearly surpasses their
share of total EU employment (30.6%), underscoring their strong participation and importance
in global value chains.

- IPR-intensive industries make an important contribution to the functioning of the EU’s
internal market. While countries such as Germany, France, ltaly and the Netherlands lead
in terms of the creation of new IPRs, other countries including the Czech Republic, Latvia,
Poland, Romania and Slovakia also strongly benefit from the division of labour within IPR-
intensive industries. In total, over 7.2 million IPR-related jobs in EU member states are
created by companies from other member states, with the share of such jobs in IPR-
intensive industries exceeding 25% in some countries.

- IPR-intensive industries pay significantly higher wages than other industries, with a wage
premium of 40.9%. This is consistent with the fact that the value added per worker is higher in
IPR-intensive industries than elsewhere in the economy.

= A comparison of the results of this study with those of the 2022 edition reveals that the
relative contribution of IPR-intensive industries to the EU economy increased between
2017-2019 (the 2022 study) and 2021-2023 (the present study) from 47.8% to 47.9% in
GDP, taking into account the change in the list of IPR-intensive industries. The industries that
contributed the most to the increase in value added in IPR-intensive industries, are “Manufacture
of pharmaceutical preparations”, “Manufacture of electronic components” and “Production of
electricity”.

> [PR-intensive industries attract the overwhelming majority of private equity and venture
capital investment in the EU. Over 88% of total funding, equivalent to €70.7 billion, was
invested between 2021 and 2023 in start-ups operating in IPR-intensive industries, underscoring
the importance of IP in fostering innovation and growth.
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b. IPR-intensive industries in the EU economy

IPR-intensive industries are defined” as those having an above-average ownership? of IPRs per
employee, as compared with other IPR-using industries. In principle, this means that an industry is
identified as IPR-intensive in the EU if, for at least one of the IPRs under consideration, the number
of those IPRs per employee exceeds the average of all EU industries that use that same IPR. These
industries are concentrated in the manufacturing, technology and business services sectors.

It should be emphasised, however, that most industries often use IPRs in combination, to some
extent. By focusing exclusively on IPR-intensive industries, this study covers that part of the
European economy in which IPRs are most prominent.®

The contribution of IPR-intensive industries to the two principal economic indicators — employment
and output — is summarised in Tables 1 and 2.0

IPR-intensive industries generated 30.6% of all jobs in the EU during the 2021-2023 period, with
21.6% in trade mark-intensive industries, 13.1% in design-intensive industries, 11.8% in patent-
intensive industries, 6.3% in copyright-intensive industries and smaller proportions in Gl-intensive
and PVR-intensive industries.”” On average over this period, IPR-intensive industries employed
more than 65 million Europeans, out of a total employment figure of approximately 214 million.

7 See Chapter 2, Methodology of the study. Due to the particular nature of copyright, Gls and PVRs, they required different
approaches.

8 Inthis report, the expressions “use of IPRs” and “ownership of IPRs” are used interchangeably and should be understood to refer to
ownership of IPRs in all cases.

9 The industries identified as TM-intensive in this report accounted for 73% of the EUTMs, the design-intensive industries for 78% of
the RCDs, the patent-intensive industries for 84% of European patents and the PVR-intensive industries for 91% of the Community
plant variety rights registered during the period covered.

10 In order to minimise the impact of data gaps in the economic statistics and avoid attaching undue importance to a particular year,
the economic indicators were calculated as an average for the years 2021-2023.

11 It should be noted that the shares in GDP and employment shown do not necessarily reflect the degree to which a country is
innovative, but rather the importance of these industries in its economy.

12 The total contribution of IPR-intensive industries is less than the sum of the individual contributions of TM-intensive, patent-
intensive, design-intensive, copyright-intensive, PVR-intensive and Gl-intensive industries because many industries are intensive in
respect of more than one IPR. However, the study methodology ensures that there is no double counting of industry contributions.
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Table 1:
Contribution of IPR-intensive industries to employment, 2021-2023
average, EU27

IPR-intensive industries Employment (direct) Share in employment (direct)

TM-intensive 46 222 899 21.6%
Design-intensive 28 159 393 13.1%
Patent-intensive 25243 081 11.8%
Copyright-intensive 13488 978 6.3%
Gl-intensive* n/a n/a
PVR-intensive 1846 356 0.9%
All IPR-intensive 65 463 643 30.6%
Total EU employment 214 257 643

* Not calculated due to gaps in employment statistics for agriculture (farm structure statistics).

Note: Due to overlapping use of IPRs, the sum of the figures for the individual IPRs exceeds the total figure for
IPR-intensive industries.

Besides employment, IPR-intensive industries contribute to economic output, as measured by gross
domestic product (GDP). Table E2 shows that, overall, almost 48% of EU GDP is generated in IPR-
intensive industries, with TM-intensive industries accounting for 39.1%, design-intensive industries
for 16.1%, patent-intensive industries for 18.4%, copyright-intensive industries for 7.2%, and Gl-
intensive and PVR-intensive industries for smaller percentages.

Table 2:
Contribution of IPR-intensive industries to GDP, 2021-2023 average

IPR-intensive industries Value added/GDP (€ million) Share in total EU GDP

TM-intensive 6287 376 39.1%
Design-intensive 2581997 16.1%
Patent-intensive 2953 257 18.4%
Copyright-intensive 1151163 7.2%
Gl-intensive 15670 0.1%
PVR-intensive 224199 1.4%
All IPR-intensive 7703734 47.9%
Total EU GDP 16 066 590

Note: Due to overlapping use of IPRs, the sum of the figures for the individual IPRs exceeds the total figure for
IPR-intensive industries.
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A comparison of the results of this study with those of the 2022 edition reveals that the contribution of
IPR-intensive industries to the EU economy has increased between the periods. The contribution to
GDP increased from 47.8% in 2017-2019 to 47.9% in 2021-2023, while the share in EU employment
grew from 30.1% to 30.6%. In order to ensure comparability between the two periods, the matching
exercise used to identify IPR-intensive industries in 2017-2019 was updated to reflect the current
industry structure.” In Table 3, the figures from the 2022 study have been re-calculated using the
new definition of IPR-intensive industries so as to illustrate the true change in the contribution of
IPR-intensive industries.

Table 3:
Comparison of the main results: 2022 and 2025 studies

Contribution of IPR-intensive 2022 study (2017-2019) 2025 study (2021-2023)
industries (EU27)

Employment 30.1% 30.6%
GDP 47.8% 47.9%

Given that 47.9% of GDP (value added) in the economy and 30.6% of employment is generated by
IPR-intensive industries, the value added per employee is higher in IPR-intensive industries than
in the rest of the economy. Economic theory suggests that, ceteris paribus, industries in which the
average worker produces more value added can be expected to pay their workers higher wages
than other industries. It is interesting to examine, therefore, whether this higher value added is
reflected in wages in IPR-intensive industries.

13 While the net change in the number of IPR-intensive sectors is small, behind it there are more substantial gross changes.
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As shown in Table 4, wages in IPR-intensive industries are indeed higher than in non-IPR-intensive
industries. The average weekly wage in IPR-intensive industries is €965, compared with €685 in
non-IPR-intensive industries — a difference of almost 41%. This “wage premium” is 33.1% in design-
intensive industries, 40.7% in TM-intensive industries, 56.4% in copyright-intensive industries and
58.% in patent-intensive industries.

Table 4:
Personnel costs in IPR-intensive industries, 2021-2023 average

IPR-intensive industries Average personnel costs Premium (compared with
(€ per week) non-IPR-intensive industries)

TM-intensive 963 40.7%
Design-intensive 911 33.1%
Patent-intensive 1085 58.5%
Copyright-intensive 1071 56.4%
Gl-intensive* n/a n/a
PVR-intensive 1044 52.6%
All IPR-intensive industries 965 40.9%
Non-IPR-intensive industries 685

* Not calculated due to lack of remuneration statistics for agriculture.

c. IPR-intensive industries and trade

The role played by IPR-intensive industries in the EU’s external trade was also examined. Table 5
summarises trade volumes in IPR-intensive industries based on data from 2021-2023." The bulk
of EU trade is in IPR-intensive industries — which, at first glance, may be somewhat surprising. It
is explained by the fact that even some industries producing commodities such as energy are IPR
intensive.'>® For that reason, 76.4% of EU imports consist of goods and services of IPR-intensive
industries, and these industries account for an even higher share of EU exports, 78.3%.

In 2021-2023, the EU had an average overall trade surplus of approximately €43 billion. The trade
surplus in IPR-intensive industries was €107.5 billion, while non-IPR-intensive industries generated
a combined trade deficit for the EU. This surplus is principally generated by the patent-intensive
and copyright-intensive industries, offsetting deficits in the TM-intensive, design-intensive and PVR-
intensive industries.

14 As with the employment and GDP calculations, the figures for the individual IPRs do not add up to the overall figure for IPR-
intensive industries due the fact that many industries are intensive in more than one IPR. However, the study methodology ensures
that there is no double counting of industry contributions.

15 NACE class 06.10 (Extraction of crude petroleum) is patent-, design- and TM-intensive.

16 For example, service industries such as those included in NACE divisions 86 (Human health activities) and 96 (Other personal
service activities). Such services are generally consumed at the point of production.
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Table 5 summarises trade volumes in IPR-intensive industries based on data from 2021-2023."

Table 5:
EU external trade in IPR-intensive industries, 2021-2023 average

IPR-intensive Exports Imports Net exports
industries (€ million) (€ million) (€ million)

TM-intensive 2257273 2306 050 -48 777
Design-intensive 1916 731 1966 245 -49 514
Patent-intensive 2347111 2209093 138 018
Copyright-intensive 474 330 465471 8859
Gl-intensive* n/a n/a n/a
PVR-intensive 67 575 97 720 -30 145
Total IPR-intensive 2942 054 2834544 107 510
Total EU trade 3755574 3712 465 43108
*Goods only.

Note: Due to overlapping use of IPRs, the sum of the figures for the individual IPRs exceeds the total figure for
IPR-intensive industries.

This report, for the first time, also analyses how IPR-intensive industries participate in global value
chains (GVCs) based on FIGARO input-output tables and IPR-intensive contributions at country
level to obtain gross value added (VA) and employment embodied in extra-EU exports, generated
not only in the exporting country but also in other member states. The results show that IPR-intensive
industries are markedly more export-oriented and globally integrated than other sectors. VA
embodied in their exports to non-EU countries amounts to €1.8 trillion and supports over 17 million
jobs, corresponding to 63% of total export-related VA and roughly half of all export-supported
employment in the EU. Their share in export-related VA thus exceeds their 47.9% share in EU GDP,
and their share in export-supported employment clearly surpasses their 30.6% share in total EU
employment, highlighting their central role in GVCs.

17 As with the employment and GDP calculations, the figures for the individual IPRs do not add up to the overall figure for IPR-
intensive industries due the fact that many industries are intensive in more than one IPR. However, the study methodology
ensures that there is no double counting of industry contributions.
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Table 6 shows that value added embodied in exports represents 16.3% of EU GDP for the economy
as a whole but rises to 23.1% if for IPR-intensive industries, while export-supported employment
accounts for 15.4% of total EU employment compared with 26.6% within IPR-intensive industries.
This systematically higher export intensity underscores the central role of IPR-intensive industries
for EU trade and competitiveness. The same pattern is observed in every member state and is
particularly pronounced in patent- and design-intensive industries, where value-added-in exports
and export-employment ratios reach or exceed 30%, reflecting their strong specialisation in
technologically advanced and differentiated products for global markets.

Table 6:
Value added in and employment supported by extra-EU exports
in IPR-intensive industries in the EU in 2023

All IPR- T™- ] F PAT- CR-
industries | intensive | intensive | intensive | intensive | intensive

Total VA of EU exports

" 2816117 1778812 1400334 757925 933 434 296 110
(€ million)

- as a percentage of GDP 16.3% 23.1% 22.3% 29.4% 31.6% 25.7%

Employment supported by
exports (in thousands of 33 551 17 387 12 327 8208 8326 2895
persons)

- as a percentage of total

15.4% 26.6% 26.7% 291% 33.0% 21.5%
employment

d. IPR-intensive industries and the EU single market

A closer look at the activity of IPR-intensive industries within the EU single market reveals a division
of labour between EU member states. Countries including Austria, Denmark, Germany, ltaly,
Luxembourg, Malta and Sweden are above the EU average in terms of IPR creation per employee.
But the companies in those countries that create the IP, taking advantage of the possibilities offered
by the single market, often locate their production facilities in other member states based on cost,
marketing and other business considerations.

Thus, IPR-intensive industries in the Czech Republic, Latvia, Poland, Romania and Slovakia have
the highest proportion of jobs that are attributed to companies based in other EU member states.
As shown in Table 7, overall, 21.2% of jobs in the EU in IPR-intensive industries are generated in
subsidiaries of foreign companies, a majority of which are based in another EU member state.
Among the EU member states, only in Cyprus, Germany, Ireland and the Netherlands do non-EU
companies create more jobs than companies from other EU member states. Overall, companies
based in any one of the 27 EU member states created approximately 7.2 million jobs in IPR-intensive
industries in other member states.
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Table 7:
Share of employment in IPR-intensive industries attributed to
foreign companies 2021-2023, EU average

IPR-intensive EU share Total non-domestic
industries share

TM-intensive 11.0% 9.4% 20.4%
Design-intensive 13.1% 10.0% 23.1%
Patent-intensive 14.7% 12.5% 27.2%
All IPR-intensive 11.8% 9.5% 21.2%

Note: “Foreign” companies are companies whose head offices or controlling units are located in another country.

e. IPR intensity and access to venture finance

Access to adequate financial resources is essential for scaling innovative ideas and bringing them
to market, making it a critical factor for the EU’s economic future. Using data from Crunchbase
and ORBIS, covering financing events classified as seed, early-stage or late-stage investments
announced between 2021 and 2023, analysis reveals a strong, positive and statistically significant
correlation between IPR intensity and financing intensity across industries. This indicates that IPR
intensity functions as a reliable signal of industry attractiveness and business opportunities for
investors. The results confirm that investors actively channel capital to start-ups in IPR-intensive
sectors, accepting higher risk in expectation of superior returns compared with less IPR-intensive
industries.

IPR-intensive industries attract most of the private equity and venture capital investment in the EU:
in the years 2021-2023 over 88% of total funding, equivalent to EUR 70.7 billion, was invested
in start-ups operating in these industries. At all stages, more than 80% of funding goes to trade
mark-intensive industries. Copyright-intensive industries also capture a substantial share: in seed
and late-stage rounds they account for around 50% of total funding, and in earlier stages their share
exceeds 40%, largely reflecting the strong presence of software-related activities. Patent-intensive
and design-intensive industries receive over a quarter of all seed and early-stage funding and more
than 20% of late-stage funding (see Figure 1).
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Figure 1.
Share of private equity and venture capital funds directed to
[PR-intensive industries at different stages of financing, 2021-2023

Seed Early Stage Late Stage

1 1 1 1 1 1 1 1 1
0% 50% 100% 0% 50% 100% 0% 50% 100%

f. IPR-intensive industries in the economies of Iceland, Norway
and Switzerland

In addition to the 27 EU member states, the study also includes basic results for the EFTA countries
Iceland, Norway and Switzerland.®® The contributions to employment and GDP of IPR-intensive
industries in those countries are shown in Table 8. The EU average is included for reference purposes.

Table 8:
Contributions of IPR-intensive industries to employment and GDP
in EFTA countries, 2021-2023 average

Employment Share in total GDP Share in GDP
(direct) employment (direct) | (€ million)
IS

60 682 29.7% 12 007 42.9%
NO 739 072 25.8% 195 735 38.5%
CH 1532 870 30.0% 425304 52.3%
EU member 30.6% 47.9%
states

Note: Due to overlapping use of IPRs, the sum of the figures for the individual IPRs exceeds the total figure for
IPR-intensive industries.

The contribution of IPR-intensive industries to GDP is above the EU average in Switzerland, and
below the EU average in the other two countries. The contribution to employment in those industries
is below the EU average in all three countries.

18 In calculating the contributions of IPR-intensive industries in Iceland, Norway and Switzerland, it was assumed that industries
that are IPR-intensive in the EU are also IPR-intensive in these countries. In addition, due to lack of data coverage, it was not
possible to calculate the contributions of Gl-intensive industries for these countries.
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g. Methodology and data

The basic methodology of this study is the same as that used in the previous studies. Using
data from the EUIPO and EPO registers, combined with economic data from other sources, the
numbers of TMs, designs, patents and PVRs per employee were calculated for each industry.
The industries which were above average according to this measure were considered to be IPR-
intensive. This calculation was performed at EU level, with no account being taken of national filings
by the companies in the database. This approach, made necessary in part by data limitations, is
nevertheless justified by the assumption that an industry which is defined as IPR-intensive based on
its registration of EU-level IPRs would also be deemed IPR-intensive if national IPRs per employee
were included as well. Due to the particular nature of copyright and Gls, different methods were used
to identify the sectors using those IPRs intensively.

A fundamental assumption behind the methodology is that the degree to which an industry is
IPR-intensive is an intrinsic characteristic of that industry, regardless of where it is located.® In
assessing the contribution of each industry to the economy, what is being measured are the jobs
and GDP generated by that industry in each member state and in the EU, rather than the origin of
the underlying IPRs.

For example, if a car company based in country A builds an assembly plant in country B, then the jobs
and value added created as a result accrue to the economy of country B. Therefore, no conclusions as
to how innovative a particular country is can be drawn on the basis of the country-level contributions of
IPR-incentive industries alone. In this example, the higher contribution of patent-intensive industries in
country B is the result of decisions on where to site the production of vehicles, but the underlying R&D
could have been performed in country A or indeed any other country.

19 The exception is GI, which is analysed on a country-by-country basis.
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