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SUMMARY 
 

The main objective of the EU Industrial R&D Investment Scoreboard (the Scoreboard) is to benchmark 

the performance of EU innovation-driven industries against major global counterparts. 

The 2020 edition of the Scoreboard analyses the 2500 companies that invested the largest sums into 

R&D worldwide in 2019. These companies, with headquarters in 43 countries, and more than 800k 

subsidiaries all over the world, each invested over ϵ34.7 million in R&D in 2019. The total investment 

across all 2500 companies was ϵ904.2bn. Compared to the previous one, the main difference in data 

presentation within this Scoreboard edition relates to the 9¦Ωǎ ƴŜǿ membership composition 

following the departure of the UK on 31 January 20201. Henceforth, in this report, the EU is 

understood as EU27 (i.e., without the UK), and whenever the UK is included for comparative purposes, 

EU28 will be referred to. 

The 2020 Scoreboard ǘƻǘŀƭ wϧ5 ƛǎ ŜǉǳƛǾŀƭŜƴǘ ǘƻ ŀǇǇǊƻȄƛƳŀǘŜƭȅ фл҈ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ōǳǎƛƴŜǎǎ-funded 

R&D. It includes 421 companies based in the EU (accounting for 20.9% of the total R&D in the 

sample), 775 US companies (38.5%), 309 Japanese companies (12.7%), 536 Chinese (13.1%) and 459 

from the rest of the world (14.8%)2.  

This report analyses companies' R&D and economic indicators over recent years, focusing on the 

comparative performance of EU companies and their global counterparts. 

In 2019, global corporate R&D continued to increase substantially, following the trends of recent 

ȅŜŀǊǎΣ ŘŜǎǇƛǘŜ ŀ ǎƭƻǿŘƻǿƴ ƛƴ ŎƻƳǇŀƴƛŜǎΩ ǎŀƭŜǎ ŀƴŘ ŀ ŘŜŎƭƛƴŜ ƛƴ ǇǊƻŦƛǘǎΦ ¢Ƙƛǎ ƛǎ ǘƘŜ ǘŜƴǘƘ ŎƻƴǎŜŎǳǘƛǾŜ 

year of R&D growth driven by investments in the ICT, health, and automotive industries3. Companies 

based in the EU significantly increased their R&D (5.6%) in 2019, but this growth was well below the 

rates of US (10.8%) and Chinese companies (21%). 

The impact of the COVID-19 crisis is not yet reflected in this edition as it uses data referring mostly to 

2019. However, history demonstrates the important role that R&D plays in tackling major socio-

economic issues and in reinforcing recovery and competitiveness. Indeed, past Scoreboard editions 

showed that companies which sustained or increased their R&D investment during previous crises 

emerged with a greatly improved competitive position in the aftermath of the crisis.  

The Scoreboard results stress the need to step up the implementation of EU policies aimed at 

supporting industrial R&D and innovation, particularly in supporting recovery from the COVID-19 

crisis, as well as the industrial digital and green transitions. 

 

 

 

 

                                                           
1 https://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:European_Union_(EU) 
2 The rest of the world (RoW) group comprises companies from UK (121),Taiwan (83), South Korea (59), Switzerland (58), 
Canada (30), India (29), Israel (21) and companies based in a further 17 countries. 
3 Lƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ǘƘŜ ǊŜǇƻǊǘΣ ŀǳǘƻƳƻǘƛǾŜ ƛƴŘǳǎǘǊƛŜǎ ƛǎ ǳǎŜŘ ŀǎ ǎȅƴƻƴȅƳƻǳǎ ŦƻǊ ά!ǳǘƻƳƻōƛƭŜ ŀƴŘ ϧ ƻǘƘŜǊ ǘǊŀƴǎǇƻǊǘǎ 
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Key findings 

Worldwide investment in R&D continued to increase significantly in 2019 for the tenth consecutive 

year. The 2500 companies investigated for the Scoreboard invested a total of ϵфлпΦтōƴ ƛƴ wϧ5 in 2019, 

8.9% more than in 2018, the same increase of the year before. Companies based in the EU increased 

R&D by 5.6%, below the growth rate of US (10.8%) and Chinese (21.0%) companies, and above that of 

Japanese (1.8%) and the rest of the world (5.1%). Figure S1 shows the ten-year global trends of R&D, 

sales, and profitability. Figure S2 shows the one-year growth of R&D for the main world 

countries/regions: the EU, US, Japan, China, and the rest of the world (RoW). 

 

Figure S1: R&D, net sales, and profitability growth 2010-2019. 

 
Note: Growth rates for the three variables were computed on 1759 out of the 2500 companies, for which data on R&D, net sales, and 

operating profits are available for the entire period of 2010-2019. These companies represent 87.0% of R&D, 86.8% of net sales, and 81.9% 

of operating profits out of the total sample in 2019. 

Source: The 2020 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&I. 

 

Figure S2: R&D investment growth 2018-2019 by region/country. 

 
Note: Pale colours refer to the year 2018, and dark colours refer to the year 2019.  

Percentage figures indicate the one-year R&D growth of the sector.  

Source: The 2020 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&I. 
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Global R&D investment is driven by fast-growing industries, mainly ICT and health; thus, differences 

in sector composition explain the different patterns of R&D growth across world regions. 

Industrial R&D is extremely concentrated, with the top four sectors contributing 77% of the total R&D: 

ICT producers (23.0%), health industries (20.5%), ICT services (16.9%), and the automotive industry 

(16.3%). The R&D growth rates of these sectors in 2019 ranged from ICT services at 19.8% to health 

at 10%, ICT producers at 8.0%, and down to the automotive industry at 2.2%.  

The EU has a stronger automotive industry than other regions but is behind the US in health 

(particularly in biotech), and lags behind China and even farther behind the US in ICT industries (mostly 

in software and the internet). ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ 9¦Ωǎ wϧ5 ǇŜǊŦƻǊƳŀƴŎŜ ƛǎ ǎƘŀǇŜŘ ōȅ R&D growth within 

the automotive sector, whereas R&D in the US is dominated by the fast-growing ICT and health 

ǎŜŎǘƻǊǎΦ /ƘƛƴŀΩǎ ƻǳǘǎǘŀƴŘƛƴƎ wϧ5 ƎǊƻǿǘƘ ƛǎ ŜȄǇƭŀƛƴŜŘ by the fact that they have more new companies 

and increased sales faster than other regionsΦ !ƴƻǘƘŜǊ ŦŀŎǘƻǊ ƛǎ ǘƘŀǘ /ƘƛƴŀΩǎ L/¢ ǎŜŎǘƻǊ is stronger than 

the EUΩǎ and JapanΩǎ. Figure S3 shows the sector specialisation for the main world regions, and Figure 

S4 shows the one-year R&D growth for the top four sectors (automobiles and other transport, health 

industries, ICT producers, and ICT services).. 

 

Figure S3: R&D investment in 2019 by region/country and sector group. 

Note: Percentage figures indicate each sector R&D shares in each country/region.  

Source: The 2020 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&I. 
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Figure S4: R&D investment in 2019 by region/country and sector group ς details. 

 
Note: Percentage in the figure indicate the one-year R&D growth of the sector.  

Source: The 2020 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&I. 
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/ƻƳǇŀƴƛŜǎΩ wϧ5 ƛƴǾŜǎǘƳŜƴǘǎ ƛƴ ǘƘŜ 9¦ ŀƴŘ ǘƘŜ US have increased significantly over the past ten years 

in the top four R&D investing sectors. In 2010, EU companies were investing more than the US in the 

automotive industry, and the US was investing more in health and ICT industries (both services and 
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sectors.  
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Figure S5: R&D investment in 2010-2019, comparison of selected sectors in the EU and US. 

 
Note: data refers to 514 (EU:164, US:350) of the 805 companies (EU:204, US:601) in the four sector groups in the two regions considered 

for which R&D data are available for the all period 2010-2019, accounting for 90.2% of the R&D in 2019!  

Source: The 2020 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&I. 
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software & internet). See Figure S6 for further details. 
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Figure S6: Comparison of ǘƘŜ 9¦Ωǎ ŀƴŘ ǘƘŜ ¦{Ω R&D investments in biotechnology and software and internet.  

 
Note: R&D investment reported for 78 (9 EU, 69 US) Software & Internet firms out of the 132 (14 EU, 118 US) companies for which data on 

R&D are available for the entire period 2010-2019. These companies represent 88.4% (87.0%EU, 88.5%US) of R&D in 2019 of the 132 firms 

of the total sample. R&D investment reported for 55 (9 EU, 46 US) Biotechnology firms out of the 183 (19 EU, 164 US) companies for which 

data on R&D are available for the entire period 2010-2019. These companies represent 66.3% (63.5%EU, 66.6%US) of R&D in 2019 of the 

183 firms of the total sample.  

Source: The 2020 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&I. 
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The EU companies in the Scoreboard are highly internationalised, showing a diversified and strong 

technological and industrial base. 

EU companies hold a high share of the global R&D in several key sectors. In the automotive and health 

sectors, the EU contributes to 45% and 20% of the total R&D respectively. The EU contributes 40% of 

the aerospace and ŘŜŦŜƴŎŜ ǎŜŎǘƻǊΩǎ wϧ5Σ нр҈ ƻŦ ǘƘŜ R&D in the industrials sector, 24% of the 

chemicals sectorΩǎ wϧ5Σ and 18% of the R&D for a group of sectors including services and resource-

intensive sectors. Figure S7 shows the contribution of the main world regions to each main ǎŜŎǘƻǊǎΩ 

global R&D. 

 

Figure S7: R&D investment in 2019 by sector group and country/region. 

 

Note: Percentage figures indicate EU share in ŜŀŎƘ Ƴŀƛƴ ǎŜŎǘƻǊǎΩ Ǝƭƻōŀƭ wϧ5Φ  

Source: The 2020 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&I. 
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An analysis of the ownership structure and the patent portfolio of the Scoreboard companies shows a 

high degree of internationalisation in EU companies. They have a higher number of subsidiaries than 

their global counterparts and are located in a great number of locations all over the world. An analysis 

of patents as a proxy for R&D location shows both the internationalisation of EU companies and the 

attractiveness of the EU for R&D investment by foreign companies. The analysis shows that around 

20% of the R&D funded by EU companies is performed abroad. On the other hand, foreign-controlled 

companies operating in the EU invested in R&D slightly more than the amount that EU companies 

invested abroad. See Figure S8 for further details. 

Figure S8: R&D investment flows into and from the EU. 

Note: Based on a geographic redistribution of the R&D using patents as a proxy for R&D location. See JRC technical report4  

Source: The 2020 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&I. 

 

 

 

 

 

 

 

                                                           
4 ά9ǎǘƛƳŀǘƛƴƎ ǘŜǊǊƛǘƻǊƛŀƭ ōǳǎƛƴŜǎǎ wϧ5 ŜȄǇŜƴŘƛǘǳǊŜǎ ǳǎƛƴƎ ŎƻǊǇƻǊŀǘŜ wϧ5 ŀƴŘ ǇŀǘŜƴǘ ŘŀǘŀέΣ Ww/Σ нлмсΦ 
https://iri.jrc.ec.europa.eu/sites/default/files/contentype//publication//reports//1568800313//Estimating%20territorial%
20business%20RD%20expenditures.pdf 

https://iri.jrc.ec.europa.eu/sites/default/files/contentype/publication/reports/1568800313/Estimating%20territorial%20business%20RD%20expenditures.pdf
https://iri.jrc.ec.europa.eu/sites/default/files/contentype/publication/reports/1568800313/Estimating%20territorial%20business%20RD%20expenditures.pdf
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A patent analysis shows the positioning of the EU in developing green technologies. 

The global share of green inventions5 in overall patenting activity is 7%. Among major economies, the 

EU is second, behind South Korea, with 9.5% of green patents over the total. Scoreboard companies 

own about 40% of global patents and about 50% of green patents6. 

The EU is the global leader on high-value7 green patents (protected in at least two patent authorities), 

with Japan and the US following closely. From 2000 to 2016, the EU produced around 60000 high-

value green inventions, around six times more than those produced by China. The EU and the US have 

the highest share of high-value inventions, which on average accounted for around 60% of their total 

green inventions output between 2010 and 2016. South Korea (17%) and Japan (32%) have lower 

shares, while only 3% of Chinese inventions are of high-value. See Figure S9 for further details. 

Figure S9: Green inventions trends. 

Note: Cumulative trend of green inventions (left), high-value green inventions (centre), and share in the period of 2010-2016 of high-value, 

granted and international inventions (right) for major economies over their total number of green inventions.  

Source: The 2020 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&I. 

 

 

 

 

 

 

                                                           
5 According to the Cooperative Patent Classification (CPC) system. EPO/USPTO partnership. 
https://www.cooperativepatentclassification.org/index. For methodological details see Pasimeni, F., Fiorini, A., and 
Georgakaki, A. (2019). Assessing private R&D spending in Europe for climate change mitigation technologies via patent data. 
World Patent Information, 59, 101927. 
6 In the context of this report, all patents are considered inventions. The two terms are used as synonymous. 
7 High-value inventions are patent families including patent applications filed at least in two different patent authorities, and 
international inventions consider only patent applications filed in patent authorities distinct to the country of resident of the 
patent applicant. EU national patent authorities are considered as distinct for high-value inventions, while they form a unique 
geographical area for international inventions. 

https://www.cooperativepatentclassification.org/index
https://www.sciencedirect.com/science/article/pii/S0172219019300389
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Large corporate R&D investors address the sustainability development goals (SDGs) in different 

ways and to a different extent.  

The Scoreboard includes an analysis testing a novel indicator of ŎƻƳǇŀƴƛŜǎΩ ŘƛǎŎƭƻǎǳǊŜ ŀƴŘ ǊŜǇǳǘŀǘƛƻƴ 

scores8 ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ¦bΩǎ {ǳǎǘŀƛƴŀōƛƭƛǘȅ 5ŜǾŜƭƻǇƳŜƴǘ Dƻŀƭǎ (SDGs) to capture also the role played 

by industrial R&D investors. This shows that EU and Japanese companies overall achieve an average 

score of 54.9 and 54.1 respectively across five key SDGs from clean energy and sustainable production 

to climate action. For companies from China and the US, the scores in this respect are lower, at 41.2 

and 38.3 respectively. See figure S10.  

 

Figure S10: Scores for selected SDGs by region/country.  

Note: data refers to 1583 companies for which data are available, representing 86.4% of the R&D invested by the all sample in 2019 (the 

percentages of representation of R&D2019 by region are: 84.0% for EU, 95.6% for US, 94.7% for Japan, 52.9% for China, 88.2% for RoW). 

Last column reports the average of the five SDGs considered. Scores computed as average of the values for companies in each region 

(number of companies between brackets) for which data are available. Data in the last column refers to the average of the five SDGs 

considered.  

Source: The 2020 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&I. 

  

                                                           
8 Data provided by Covalence SA (https://www.covalence.ch/ύΦ {ŎƻǊŜǎ ŀǊŜ ŜǾŀƭǳŀǘŜŘ ŎƻƳōƛƴƛƴƎ ŎƻƳǇŀƴƛŜǎΩ ŘƛǎŎƭƻǎǳǊŜ ŀƴŘ 
reputation information that is normalised into a 0-100 scale. A score of 50 represents a neutral value, scores above 50 
indicate positive contribution to the SDGs and scores below 50 indicate that companies are not doing enough and/or have a 
bad reputation.  

EU (277) 59.9 60.2 51.2 51.3 51.6 54.9

US (649) 38.8 45.5 36.7 35.7 34.8 38.3

Japan (215) 58.1 57.4 50.3 54.2 50.2 54.1

China (148) 42.0 49.6 37.0 38.8 38.4 41.2

Row (294) 52.8 57.0 46.2 47.1 47.8 50.2

Total (1583) 48.0 52.2 42.9 43.3 42.6 45.8

https://www.covalence.ch/
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¢ƘŜ нлнл ŜŘƛǘƛƻƴ ƻŦ ǘƘŜ ά9¦ LƴŘǳǎǘǊƛŀƭ wϧ5 LƴǾŜǎǘƳŜƴǘ {ŎƻǊŜōƻŀǊŘέ όǘƘŜ Scoreboard)9 comprises this 

analysis report and the related dataset on the top investors in R&D worldwide. The Scoreboard dataset 

consists mainly in ranking the 2500 companies investing the largest sums in R&D worldwide.  

The Scoreboard is based on information taken from these ŎƻƳǇŀƴƛŜǎΩ ƭŀǘŜǎǘ ǇǳōƭƛǎƘŜŘ ŀŎŎƻǳƴǘǎΦ CƻǊ 

most companies, these correspond to the calendar year 2019. To avoid double counting, the 

Scoreboard only considered data from parent or independent companies. Normally, these companies 

integrate the data for their subsidiary companies into their consolidated accounts.  

It should be noted that the Scoreboard relies on companiesΩ published annual reports and accounts to 

include a disclosure of R&D investment, and that due to different national accounting and disclosure 

practices, depending on the country in which they are based, some companies are less likely than 

others to disclose R&D investment consistently. It is only a legal requirement in some countries that 

R&D investment is disclosed in company annual reports. For these reasons, companies particularly 

based in Southern or Eastern European countries might be under-represented, while companies from 

countries such as the UK could be over-represented (see methodological notes in Annex 2).  

The overall coverage in terms of R&D is similar to previous editions. The total amount of R&D 

investment of companies included in the 2020 Scoreboard όϵфлпΦнōƴ) is equivalent to almost 90% of 

the total expenditure on R&D financed by the business sector worldwide10. The Scoreboard collects 

key information to enable the assessment of the R&D and economic performance of companies. The 

main indicators, namely R&D investment, net sales, capital expenditures, operating profits, number 

of employees, and market capitalisation are collected following the same methodology, definitions, 

and assumptions applied in previous editions. This ensures comparability so that the companies' 

economic and financial data can be analysed across countries and industries and over a longer period 

of time. The capacity of data collection is enhanced by information gathered about the ownership 

structure of the Scoreboard parent companies, and the main indicators for their subsidiaries. In 2019, 

we collected available indicators reported by around 800k subsidiary companies of the 2500 parent 

companies in this edition. This allowed for a better characterisation of companies, particularly 

regarding the sectoral and geographic distribution of their research and production activities, and the 

related patterns of growth and employment. As shown in last year's Scoreboard, an analysis of key 

indicators (such as the patent data of parent companies and their subsidiaries) allows for the 

reassignment of many companies to the countries in which they perform their actual economic or 

innovation activity. 

The reference period for the 2020 Scoreboard is the year 2019, so the effects of the COVID-19 crisis 

are not reflected in this dataset. These effects will be reflected in financial reports for 2020, and 

addressed in the next edition of the Scoreboard. 

A main difference in the data presentation in this Scoreboard edition regards the new composition of 

the EU following the departure of the UK on 31 January 202011. Henceforth, in this report, the EU is 

understood as EU27 (i.e. without the UK), and whenever the UK is included for comparative purposes, 

EU28 will be referred to. 

                                                           
   9 The EU Industrial R&D Investment Scoreboard is published annually since 2004 by the European Commission (Directorate-

General for Research and Innovation, DG-R&I, and the Joint Research Centre, JRC). See: http://iri.jrc.ec.europa.eu/home  
  10 According to the latest figures reported by Eurostat, (see Figure 1.1 in Chapter 1). 
  11  https://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:European_Union_(EU) 
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 Report structure 

 
In this edition, the structure of the Scoreboard report considers new policy priorities, namely the twin 
green and digital transitions. The report provides a comprehensive description of the global industrial 
R&D landscape, including the main trends in R&D, and the economic performance of companies, 
aggregated on worldwide, regional, and industrial levels. The analysis focuses on benchmarking EU 
innovation-driven industries against global counterparts. It includes an analysis of the role of industrial 
R&D in addressing major challenges, and an assessment of the EUΩǎ industrial capability of developing 
green technology. 
 
In Chapter 1, we provide an overview of the main characteristics of industrial R&D, including the main 
economic factors that have shaped R&D investments over the past year. This section comprises a 
description of the role of R&D in achieving sustainability goals and summarises related technology 
trends. The 2020 dataset is described in detail, with a particular focus on the geographic and sectoral 
distribution of R&D and its typical concentration at company, industry, and country levels. 

Chapter 2 focuses on the positioning of the EU against its main competitors. It describes the main 
changes in R&D, net sales, profitability, and employment over the past year, and summarises the ten-
year performance in R&D for the four industries which account for a large proportion of the total R&D 
in the Scoreboard (the health, ICT producers, ICT services, and automotive industries). 

Chapter 3 examines the R&D and economic trends of an extended sample of companies 
headquartered in the EU and UK, which represents the top 1000 R&D investors in the EU28 at the time 
(2019). It includes the companies in the top 2500 R&D worldwide ranking (542/1000) and an additional 
number of companies to complete the ranking of the top 1000 (458/1000). The analysis includes a 
characterisation of two groups of companies: those in the top of the ranking (comprised in the global 
R&D ranking), and the rest of companies in the bottom of the R&D ranking. 

Chapter 4 presents a patent analysis showing the positioning of the EU in developing green 
technologies12. The scope of this analysis goes beyond the Scoreboard sample of companies, 
comparing the range of EU firms in its entirety against their main competitors from major economies. 
It includes detailed sector and technology analyses, and focuses on the high-value green patents, i.e., 
ǘƘƻǎŜ ǇǊƻǘŜŎǘŜŘ ƛƴ ŀǘ ƭŜŀǎǘ ǘǿƻ ǇŀǘŜƴǘ ŀǳǘƘƻǊƛǘƛŜǎΩ ƻŦŦƛŎŜǎΦ 

Chapter 5 provides an experimental pilot presentation on a novel approach to indicate the alignment 
of top investors in R&D with a selection of the UN Sustainable Development Goals (SDGs) as captured 
through a disclosure and reputation index. The performance of companies in relation to sustainable 
development, their disclosure practices as well as their perceived impact on society and the 
environment are considered. It includes qualitative scores about sectoral and worldwide regional 
performance in five key SDGs, from clean energy and sustainable production, to climate action, and 
findings with regard to the role of R&D for achieving most of the SDGs, showing that the rapidly 
advancing technologies of software/AI, biotechnology, and new materials and processes are 
particularly important in this respect. 

 

 

 

                                                           
12 According to the Cooperative Patent Classification (CPC) system. EPO/USPTO partnership. 
https://www.cooperativepatentclassification.org/index 
 

https://www.cooperativepatentclassification.org/index
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The data was collected by Bureau van Dijk ς ! aƻƻŘȅΩǎ !ƴŀlytics Company, following the same 
approach and methodology applied in all Scoreboard editions since the first one in 2004. For 
background information, please see Annex 1.  

The methodological approach of the Scoreboard, its scope, and limitations are described in Annex 2. 
Users of the Scoreboard data are advised to pay particular attention to the summary of the 
methodological caveats, explained in Box A2.1.  

Annex 3 provides two complementary tables: one showing the main statistics for the world sample of 
companies, aggregated by industrial sectors; and the other showing the sector and country 
composition of the EU28 1000 sample. Access to the full dataset is provided in Annex 4.  

The complete data set is freely accessible online at:   
https://iri.jrc.ec.europa.eu/scoreboard/2020-eu-industrial-rd-investment-scoreboard 
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This chapter provides an overview of global industrial R&D issues, and the main factors that shaped 

corporate R&D investments in 2019. It focuses on the top 2500 investors in R&D worldwide and their 

economic activity in 201913.  

1.1  The economic context and technological trends. 

This section summarises the main economic factors and technological trends that influenced 
ŎƻƳǇŀƴƛŜǎΩ wϧ5 ƛƴǾŜǎǘƳŜƴǘǎ ƛƴ нлмф, including a brief forward-looking insight into events that are 
likely to continue affecting R&D investment in 2020 and beyond. 
 
 
1.1.1 The economic context 
 

COVID-19 effects not yet in this Scoreboard edition 

The reference period for the 2020 Scoreboard is the year 2019, thus the effects of the COVID-19 crisis 

are not yet reflected in the dataset. These effects will be reflected in financial reports for 2020 and 

addressed in next ȅŜŀǊΩǎ Scoreboard. However, it is worth to outline the likely strong effects that this 

crisis is having on world economies and consequently on the capability of companies to invest in R&D.  

Indeed, many companies are seeing sales and profits fall in 2020 and financial stringency is likely to 

increase pressure to reduce R&D budgets. However, experience with previous recessions has shown 

that companies that maintain, or better still, increase their R&D budgets in difficult times emerge with 

greatly improved product/service ranges and are in a much stronger competitive position for 

profitable growth in the upturn that always follows a recession. 

The US/China trade dispute 

The US/China trade dispute have caused companies to re-examine their supply chains. The priority 

used to be just-in-time and efficiency but now resilience, supply redundancy, reshoring and 

regionalisation are receiving much higher priority14. In addition, the US is decoupling substantial parts 

of its economy from China, sourcing more goods from Mexico and using suppliers from developing 

Asian countries where costs are lower than those in China.  

                                                           
13 The Scoreboard ƛǎ ōŀǎŜŘ ƻƴ ƛƴŦƻǊƳŀǘƛƻƴ ǘŀƪŜƴ ŦǊƻƳ ǘƘŜ ŎƻƳǇŀƴƛŜǎΩ ƭŀǘŜǎǘ ǇǳōƭƛǎƘŜŘ ŀŎŎƻǳƴǘǎΦ CƻǊ Ƴƻǎǘ ŎƻƳǇŀƴƛŜǎΣ ǘƘŜǎŜ 
correspond to ŎŀƭŜƴŘŀǊ ȅŜŀǊ нлмфΣ ōǳǘ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ƴǳƳōŜǊ ƻŦ ŎƻƳǇŀƴƛŜǎΩ ŦƛƴŀƴŎƛŀƭ ȅŜŀǊǎ ŜƴŘŜŘ ƻƴ ом aŀǊŎƘ нлнл (Japanese 
companies in particular but also many UK firms). There are few companies included with financial years ending as late as the 
end of June 2019, and a small number for which only the accounts up to the end of 2018 were available. Therefore, we 
should refer to the data of the last available year as 2019/20, those of the previous one as 2018/19 and so on. However, for 
most companies the last available year corresponds to calendar year 2019, the previous year to the calendar year 2018 (and 
so on). For reasons of clarity and consistency, we decided to refer to the last available year as 2019, the previous year as 
2018 (and so on). 
14 See Preziosi, N., Fako, P., Hristov, H., Jonkers, K., Goenaga, X. (eds) Alves Dias, P., Amoroso, S., Annoni, A., Asensio Bermejo, 
J.M., Bellia, M., Blagoeva, D., De Prato, G., Dosso, M., Fako, P., Fiorini, A., Georgakaki, A.,Gkotsis, P., Goenaga, X., Hristov, H., 
Jaeger-Waldau, A., Jonkers, K., Lewis, A., Marmier, A., Marschinski, R., Martinez Turegano, D., Munoz Pineiro, A., Nardo, M., 
Ndacyayisenga, N., Pasimeni, F., Preziosi, N., Rancan, M., Rueda Cantuche, J.M., Rondinella, V., Tanarro Colodron, J., Telsnig, 
T., Testa, G., Thiel, C., Travagnin, M., Tuebke, A., Van den Eede, G., Vazquez Hernandez, C., Vezzani, A., Wastin, F., China ς 
Challenges and Prospects from an Industrial and Innovation Powerhouse, EUR 29737 EN, Publications Office, Luxembourg, 
2019, ISBN 978-92-76-02997-7, doi:10.2760/445820, JRC116516. 
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The trade dispute has led to Huawei being banned from US 5G and other networks and then from the 

networks of some close US allies. These bans have opened up opportunities for EU companies such as 

Ericsson and Nokia in 5G infrastructure. 

In summary, companies see an economic environment that combines low inflation and low interest 

rates with reduced demand, falls in GDP, high and rising unemployment and reduced working hours. 

This poor economic environment leads to an overall decline in revenues and company earnings. 

However, these averages hide big sector differences with health and technology emerging relatively 

unscathed. Added to all this, a second wave of COVID-19 virus cases is growing in many countries in 

late summer/autumn 2020 and the uncertainty about when an effective vaccine will be widely 

available make for a very uncertain outlook for 2021.  

 
1.1.2 Key technological trends 

 

Three key technology areas in 2019 are showing both fast growth and a wide range of applications; 

these are software/AI/quantum computing, biotechnology and new, high performance materials & 

processes. The COVID-19 virus pandemic has led to increased activity in the first two areas. 

Software/AI has been given a boost since restrictions on travel and increased homeworking have 

raised the demand for digital communication tools and for increased automation of both factory and 

office tasks. In addition, the need to fight the virus with effective vaccines and new treatments have 

emphasised the importance of the new tools and techniques of biotechnology. Great progress has 

been made in developing a vaccine for the virus in less than a year - a task that normally takes 6-10 

years15. And two of the leading vaccine candidates, Oxford University/AstraZeneca and 

Pfizer/BioNTec, have been developed by EU scientists.  

The rapid progress in biotechnology in the 21st century was underlined by the award of the 2020 Nobel 

Prize for chemistry to two female scientists (from the EU and US) who developed the CRISPR-Cas9 

technique for gene editing in 2011-13. This technique has revolutionised basic science, has been 

responsible for innovative crops and is leading to ground-breaking new medical treatments. Nobel 

prizes usually are awarded several decades after the work has been done but, in this case, the 

breakthrough was so significant that the two scientists were tipped for a Nobel as early as 201516. We 

now outline recent advances in software/AI/quantum computing, biotechnology and new materials 

in the following sections. 

  

Software, Artificial Intelligence (AI), Hardware & Quantum Computing 

The broad field usually termed IT is taken as comprising software/AI, technology hardware and 

quantum computing and has seen continued progress during 2019 with certain areas such as remote 

meeting technology (e.g. Zoom, Google Hangouts, Microsoft Teams) and cloud storage (Amazon, 

Microsoft, Google) receiving a boost from the effects of the virus.  

                                                           
15 https://www.politico.eu/article/coronavirus-vaccine-how-long-will-it-take-to-develop/ 
16 https://www.ft.com/content/f56e609f-f399-4641-917e-26b16baf280a 
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The 2020s could be the decade when AI delivers as it enables computers to process data and deduce 

patterns way beyond what humans can do. Examples include AI already beating human champions at 

ǘƘŜ ŎƻƳǇƭŜȄ ƎŀƳŜ ƻŦ ΨDƻΩΣ ƎǳƛŘƛƴƎ ǎŜƭŦ-driving cars and translating between languages. However, AI is 

also beginning to discover new drugs, diagnose diseases from medical scans and help astronomers 

find distant planets. Examples include the study published in Nature Medicine showing that AI 

correctly diagnosed tumours from scans in 94.6% of cases compared to 93.6% for trained humans ς 

but the AI system was far quicker17. 

Microprocessor technology has been advancing rapidly as integrated circuits are made of ever finer 

features but progress will soon be limited by atomic dimensions. The next computing breakthrough is 

likely to be in quantum computing which is on the cusp of a commercial breakthrough with the number 

ƻŦ vǳōƛǘǎ ǇŜǊ ŎƻƳǇǳǘŜǊ ǊƛǎƛƴƎ ŦǊƻƳ мн ƛƴ нллс όaL¢ύ ǘƻ тн ƛƴ нлму όDƻƻƎƭŜΩǎ .ǊƛǎǘƭŜŎƻƴŜύΣ ŀ Ǉƭŀƴ ƻŦ мну 

in 2019 (Rigetti18) and Google saying its current chip designs can be expanded to 100 to 1000 qubits19. 

In September 2020 it was announced in the FT that Rigetti is leading a £10m consortium to build the 

¦YΩǎ ŦƛǊǎǘ ŎƻƳƳŜǊŎƛŀƭƭȅ ŀǾŀƛƭŀōƭŜ ǉǳŀƴǘǳƳ ŎƻƳǇǳǘŜǊ20. In August 2020, Google scientists using 

DƻƻƎƭŜΩǎ {ȅŎŀƳƻǊŜ ǉǳŀƴǘǳƳ ŎƻƳǇǳǘŜǊ ǇŜǊŦƻǊƳŜŘ ǘƘŜ ŦƛǊǎǘ ŀŎŎǳǊŀǘŜ ǎƛƳǳƭŀǘƛƻƴ ƻŦ ŀ ŎƘŜƳƛŎŀƭ 

reaction21. This is a first step towards modelling more complex quantum systems which quantum 

computers should be very good at. That could mean thousands of different drug candidates being 

tested in the time it currently takes to make one. Another major application area for quantum 

computers is codebreaking and secure encryption - important for national security. 

Biotechnology  

While biotech is enabling advances in agricultural crops, animal genetics, bioenergy and 

biodegradation of waste, it is the successful development of new and highly effective drugs that has 

had most impact during the past year. Medical biotech R&D has been concentrated on biologic drugs 

ς drugs made from all or parts of living organisms as opposed to the older chemical drugs. Vaccines 

are simple examples of biologic drugs. In this area, rapid progress has been made in developing new 

drugs made from monoclonal antibodies with companies such as MorphoSys and Regeneron making 

a wide range of antibodies and then developing new drugs from them. There has also been rapid 

progress in immuno-oncology with many new and effective immunotherapies developed to treat a 

wide range of cancers. And there are new immunology drugs to treat serious autoimmune diseases 

such as rheumatoid arthritis. The FDA lists 48 new drugs22 approved in 2019, which contain NMEs (new 

molecular entities that have not been used previously). And up to 22nd October 2020, a further 42 new 

drugs containing NMEs have been approved23. There has also been good progress in other areas such 

as gene editing for both agricultural crops and for curing genetic diseases. A very recent 

announcement by Bit.bio describes how stem cells can be reprogrammed to turn into specific body 

                                                           
17 The Times 7/1/2020 
18 https://www.rigetti.com/what 
19 https://www.technologyreview.com/2020/02/26/916744/quantum-computer-race-ibm-google/ 
20 https://www.rigetti.com/about 
21https://www.newscientist.com/article/2253089-google-performed-the-first-quantum-simulation-of-a-chemical-
reaction/#:~:text=A%20team%20at%20Google%20has,a%20practical%20amount%20of%20time. 
22https://www.fda.gov/drugs/new-drugs-fda-cders-new-molecular-entities-and-new-therapeutic-biological-
products/novel-drug-approvals-2019 
23https://www.fda.gov/drugs/new-drugs-fda-cders-new-molecular-entities-and-new-therapeutic-biological-
products/novel-drug-approvals-2020 
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parts24Φ !ƴŘ ǘƘŜ !ƭȊƘŜƛƳŜǊΩǎ {ƻŎƛŜǘȅ ǇǊŜŘƛŎǘǎ ǘƘŀǘ ŀ ƎŜƴŜ ǘƘŜǊŀǇȅ ƛƴƧŜŎǘƛƻƴ ǘƻ Ƙŀƭǘ ŘŜƳŜƴǘƛŀ ƛǎ ŀ 

realistic possibility within a decade25Φ ±ŜǊȅ ǊŜŎŜƴǘƭȅΣ wϧ5 Ƙŀǎ ǎƘƻǿƴ ǘƘŀǘ ŀ Ǉŀƛƴ ƎŜƴŜ Ŏŀƴ ōŜ ΨǎǿƛǘŎƘŜŘ 

ofŦΩ ǘƻ ŘŜŀƭ ǿƛǘƘ ŎƘǊƻƴƛŎ Ǉŀƛƴ ǿƛǘƘƻǳǘ ǳǎƛƴƎ ƻǇƛƻƛŘ ŘǊǳƎǎ26. However, the major achievement of 2020 

is undoubtedly the ultra-rapid development of vaccines for COVID-19. It is an incredible achievement 

to have five vaccine candidates from developed countries with strict approval regimes in Phase III 

clinical trials by end September 202027,28 ς the Oxford/AstraZeneca, Johnson & Johnson, Moderna, 

Novavax and Pfizer/BioNTec vaccines. There are as many as 40 COVID vaccines in mainly earlier stage 

clinical trials in both developed and developing countries29. At the time of this report, the UK MHRA 

and US FDA have approved the Pfizer/BioNTec vaccine, which has already become available for key 

workers and vulnerable population in UK and US. The same vaccine is undergoing approval from EMA, 

and is very likely to become widely available in the first half of 2021 also for EU citizens.  

 New materials & processes 

R&D continues on a wide range of new materials including novel batteries and fuel cells, 

nanomaterials, graphene, high temperature superconductors, supercapacitors, super-efficient solar 

cells and others. And progress with novel processes such as modular nuclear reactors, nuclear fusion, 

mass energy storage, hydrogen propulsion, large scale 3D printing and others could offer important 

advances including clean energy solutions. Examples of the importance of R&D in these areas that 

were highlighted in 2019/20 include bulk applications of graphene such as graphene enhanced 

coatings used to protect the pillars and blades of offshore wind turbines30. And nanoparticles 

(quantum dots) developed to make solar cells that are up to 25% more efficient31. On a larger scale 

first houses are now being 3D printed to save labour costs (95% less labour hours) and construction 

time32. Lower tech innovations can bring benefits too such as a special white paint that can reflect 

95.5% of sunlight and keep surfaces at temperatures up to 18F lower than their surroundings33 ς this 

saves energy used for air conditioning. 

While most past work on nuclear fusion has been government funded (e.g. the Culham & ITER 

projects), there are now private companies such as First Light Fusion34 and Tokamak Energy35 that are 

ǘǊȅƛƴƎ ǘƻ ǎǇŜŜŘ ǳǇ ǘƘŜ ŎƻƳƳŜǊŎƛŀƭƛǎŀǘƛƻƴ ƻŦ Ŧǳǎƛƻƴ ǇƻǿŜǊΦ ¢ƻƪŀƳŀƪ ƛǎ ǇǊŜŘƛŎǘƛƴƎ ΨŎƭŜŀƴ ŀƴŘ ŀōundant 

Ŧǳǎƛƻƴ ǇƻǿŜǊ ōȅ нлолΩΦ 

                                                           
24 https://bit.bio/  
25 The Times 1/1/19 
26 The Times 6/1/2020 
27 https://www.nih.gov/news-events/news-releases/fourth-large-scale-covid-19-vaccine-trial-begins-united-states 
28 https://ir.novavax.com/news-releases/news-release-details/novavax-initiates-phase-3-efficacy-trial-covid-19-vaccine-
united 
29 https://www.bbc.co.uk/news/health-51665497 
30 .Φ aǳƴȊƛƴƎ ƛƴ tƘȅǎƛŎǎ ²ƻǊƭŘ ΨCƻŎǳǎ ƻƴ bŀƴƻǘŜŎƘƴƻƭƻƎȅΩ нлмф 
31 The Times 18/2/20 p22 
32 https://www.mightybuildings.com/prefab-tech 
33 https://nypost.com/2020/10/28/new-white-paint-can-reflect-95-5-of-sunlight-may-combat-global-
warming/#:~:text=Engineers%20at%20Purdue%20University%20in,conditioning%20while%20consuming%20zero%20energ
y. 
34 https://firstlightfusion.com/ 
35 https://www.tokamakenergy.co.uk/ 
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Progress with higher energy density batteries and hydrogen fuel cells has extended the range of 

electric vehicles and is bringing nearer the possibility of fully electrically powered flights of up to 1000 

ƳƛƭŜǎΦ ¢ƘŜ ǿƻǊƭŘΩǎ Ŧƛrst fully electric commercial aircraft took flight in Canada in December 201936 using 

a plane from Harbour Air which intends to electrify its fleet of 40 seaplanes used on relatively short 

commercial flight routes. And Lilium is developing an electric VTOL (vertical take-off & landing) low 

noise jet for regional routes flying between city vertiports37Φ [ƛƭƛǳƳΩǎ ŀƛƳ ƛǎ ǘƻ ƘŀǾŜ ŎƻƳƳŜǊŎƛŀƭ ŦƭƛƎƘǘǎ 

operational in 2025. Realising low-cost long-range electric vehicles, long-range electric aircraft and 

cost-efficient energy storage for use with intermittent power generation sources such as wind 

turbines & solar all require high density energy storage. One option could be to improve markedly 

existing lithium batteries or use new solid-state batteries. A second is supercapacitors which could 

provide high energy density with almost instant recharging. Superdielectrics has developed electrically 

conducting polymers which offer storage densities of 26Wh/kg but the company aims to increase this 

up to 200Wh/kg (suitable for drones & electric aircraft) in five years38. The third is hydrogen and Airbus 

has unveiled plans for hydrogen aircraft able to carry 150-200 passengers up to 2300 miles paving the 

way for clean transcontinental flights within 15 years39. On a smaller scale, Zero Avia completed the 

ǿƻǊƭŘΩǎ ŦƛǊǎǘ ƘȅŘǊƻƎŜƴ ŦǳŜƭ ŎŜƭƭ ǇƻǿŜǊŜŘ ŜƭŜŎǘǊƛŎ ŦƭƛƎƘǘ ƛƴ ŀ ŎƻƳƳŜǊŎƛŀƭ ŀƛǊŎǊŀŦǘ όŀ с-seat passenger 

plane) in September 202040. Hydrogen is already being used to power buses, trucks and trains and a 

hydrogen fuel cell train was demonstrated on mainline tracks in September 202041 and the technology 

should be available to retrofit to diesel trains in 2023. 

 

Combination breakthroughs 

Cross-technology advances from two or three of Software/AI, biotech, new materials and other 

technology areas can often provide new breakthroughs. For example, an AI system trained on 2500 

well-researched compounds, some of which were effective against E.coli, has been used to search a 

library of 100 million compounds to identify those effective against E.coli but different from all 

previously known compounds effective against it. The result was the discovery of a remarkable 

molecule that is to be tested against superbugs42. Another example is the discovery that a narrow 

range of UV wavelengths that can be generated by LEDs is safe for humans but lethal to viruses. This 

technology could be extremely useful for controlling future pandemics43. And we mentioned above 

the huge potential impact of quantum computing on biotech drug research. The pandemic has 

accelerated digital health reforms44 with widespread video consultations and the use of companies 

such as Amazon, Microsoft and Palantir to create data models that optimise the allocation of 

equipment, hospital beds and staff. 

 

                                                           
36https://www.theguardian.com/world/2019/dec/11/worlds-first-fully-electric-commercial-aircraft-takes-flight-in-
canhttps://www.rolls-royce.com/~/media/Files/R/Rolls-Royce/documents/customers/nuclear/smr-brochure-july-
2017.pdfada 
37 https://lilium.com/journey 
38 https://www.superdielectrics.com/our-technology.html 
39 https://www.airbus.com/newsroom/press-releases/en/2020/09/airbus-reveals-new-zeroemission-concept-aircraft.html 
40 https://www.prnewswire.com/news-releases/zeroavia-completes-world-first-hydrogen-electric-passenger-plane-flight-
301137976.html 
41 https://www.electricvehiclesresearch.com/articles/21888/trials-of-the-uks-first-hydrogen-powered-train-begin 
42 The Times 21/2/2020 
43 Physics World June 2020 p28-32 
44 https://www.ft.com/content/31c927c6-684a-11ea-a6ac-9122541af204 
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1.2  Industrial R&D landscape  

This section outlines the main characteristics of the 2020 Scoreboard dataset. It describes the global 

top 2500 companiesΩ distribution (and concentration) of industrial R&D at company, industry, and 

country levels. This comprises the analysis of the geolocation of industrial R&D, disaggregating parent 

ŎƻƳǇŀƴƛŜǎΩ wϧ5 ōȅ ǘƘŜ ƭƻŎŀǘƛƻƴ ƻŦ ǘƘŜƛǊ ǎǳōsidiaries (based on patent analysis). Finally, this section 

includes a detailed analysis of the firms which have entered and left the Scoreboard over recent years. 

 

The top 2500 Ǝƭƻōŀƭ ŎƻƳǇŀƴƛŜǎ ŜŀŎƘ ƛƴǾŜǎǘŜŘ ƳƻǊŜ ǘƘŀƴ ϵопΦт Ƴƛƭƭƛƻƴ ƛƴ wϧ5 ƛƴ нлмфΣ ŀŎŎƻǳƴǘƛƴƎ 

altogether for a total of ϵфлпΦ2 bn; this is a 9.87% increase on the top 2500 ŎƻƳǇŀƴƛŜǎΩ investments 

in the previous year.  

The amount of R&D investment by these companies is equivalent to more than 60% of the total 

expenditure on R&D worldwide (GERD), and to around 90% of the R&D expenditure financed by the 

business sector worldwide. Box 1.1 shows a comparison of territorial statistics on R&D with the 

Scoreboard figures. 

 

Box 1.1 - R&D figures from the Scoreboard versus territorial statistics 

R&D figures used in the Scoreboard are conceptually different from, but complementary to, those 

provided by statistical offices. Following the Frascati manual45, the Scoreboard refers to all R&D financed 

by companies from their own funds, regardless of where the R&D activities are performed. On the other 

hand, statistical offices report R&D expenditures funded by the business enterprise sector and performed 

within a given territorial unit (BES-wϧ5ύΣ ǊŜƎŀǊŘƭŜǎǎ ƻŦ ǘƘŜ ƭƻŎŀǘƛƻƴ ƻŦ ǘƘŜ ōǳǎƛƴŜǎǎΩ ƘŜŀŘǉǳŀǊǘŜǊǎΦ ¢ƘǳǎΣ 

the main differences are due to the fact that R&D takes place across borders. For a given territorial unit, 

the Scoreboard reports R&D figures from companies headquartered there, including R&D performed 

abroad through their subsidiaries (outward R&D). On the other hand, territorial statistics report the 

ΨƛƴǘǊŀƳǳǊŀƭΩ wϧ5 ōȅ ƭƻŎŀƭ ŎƻƳǇŀƴƛŜǎ, and R&D by foreign-controlled companies (inward R&D). Therefore, 

at the global level, the Scoreboard and BES-R&D figures are comparable (up to a certain level) 

To illustrate the extent of the Scoreboard R&D figures, we compare the latest available territorial statistics 

(2018) with the R&D data from the 2019 Scoreboard (company data for 2018). The comparison shows 

that the amount of R&D investment by the top 2500 ŎƻƳǇŀƴƛŜǎ όϵуноΦпōƴύ ƛǎ ŜǉǳƛǾŀƭŜƴǘ ǘƻ more than 

60% ƻŦ ǘƘŜ ǘƻǘŀƭ ŜȄǇŜƴŘƛǘǳǊŜ ƻƴ wϧ5 ǿƻǊƭŘǿƛŘŜ όD9w5Σ ϵмоопΦмōƴύ ŀƴŘ ǘƻ about 90% of the R&D 

expenditure financed by the business sector worldwide (BES-wϧ5Σ ϵфмуΦнōƴύΦ  

 
Sources: Latest figures reported by Eurostat including most countries reporting R&D, extracted on 26/11/2020. GERD, from all 

funding sources and performed in all sectors. BES-R&D, performed in all sectors and funded by the business enterprise 

sector.  
The 2020 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&I. 

 
 
 
 
 
 

                                                           
45 See https://www.oecd.org/sti/inno/frascati-manual.htm 
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1.2.1 Geolocation of companies and their R&D activity 
 

[ƻŎŀǘƛƻƴ ƻŦ ŎƻƳǇŀƴƛŜǎΩ ƘŜŀŘǉǳŀǊǘŜǊǎ 

The top 2500 Scoreboard sample includes companies from 43 countries of which 18 are Member 

States of the EU46. The sample includes companies based in the EU (421), the US (775), China (536), 

Japan (309), UK (121),Taiwan (88), South Korea (59), Switzerland (58), India (29), Canada (30), Israel 

(22) and a further 15 countries (see Table 1.1 and Figure 1.2a). The most significant change compared 

to last year is the increase in the number of Chinese companies (+29 companies). The US has registered 

a small increase (+6), while the EU (-3), Japan (-9) and South Korean (-11) have seen a decrease in the 

companies in the ranking. 

Table 1.1 ς Distribution of companies and R&D by country 

EU No. companies wϧ5 нлмф όϵōƴύ non-EU No. companies 
R&D 2019 
όϵōƴύ 

Germany 124 (130) 86.6 US 775 (769) 347.7 

France 68 (68) 33.8 China 536 (507) 118.8 

Netherlands 38 (39) 20.3 Japan 309 (318) 114.9 

Sweden 32 (33) 10.1 South Korea 59 (70) 32.9 

Ireland 28 (27) 9.3 Switzerland 58 (58) 29.8 

Denmark 32 (30) 6.0 Taiwan 88 (89) 18.1 

Italy 24 (26) 5.9 Canada 30 (28) 4.9 

Finland 16 (17) 5.7 India 29 (32) 4.9 

Spain 14 (14) 4.7 Israel 22 (22) 3.1 

Belgium 14 (12) 2.9 Australia 11 (12) 2.7 

Austria 16 (17) 1.7 Norway 10 (10) 1.1 

Luxembourg 7 (4) 1.1 Saudi Arabia 2 (3) 0.9 

Portugal 3 (2) 0.2 Brazil 5 (6) 0.6 

Slovenia 1 (1) 0.2 Turkey 6 (5) 0.6 

Hungary 1 (1) 0.1 Singapore 6 (6) 0.6 

Poland 1 (1) 0.1 United Arab Emirates 1 (1) 0.6 

Greece 1 (2) 0.1 Liechtenstein 1 (1) 0.3 

Malta 1 (0) 0.0 New Zealand 3 (3) 0.3 

Total EU  421 (424) 188.9 Mexico 1 (1) 0.1 

UK 121 (127) 32.0 Further 5 countries 6 (6) 0.3 

Total EU + UK 542 (551) 220.9 Total 1958 (1949) 683.3 

Note: Figures between brackets are the number of companies comprised in the previous Scoreboard. 

Sources: The 2020 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&I. 

 
 
The US is the country with the greatest number of top investors in R&D worldwide (775 companies), 

followed by China (536) and the EU (421). For the first time since the publication of the Scoreboard, 

China is second only to the US in terms of number of companies in the R&D ranking. If the UK were 

still in the EU, then China would have been a close third.  

 

If we look at R&D investment instead of the number of companies, the ranking changes, with the EU 

όϵмууΦфōƴύ ǿŜƭƭ ŀƘŜŀŘ ƻŦ /Ƙƛƴŀ όϵммуΦуōƴύΦ ¢ƘŜ US (ϵоптΦтōƴύ is still top of the rankings, while Japan 

                                                           
46 In this report, EU refers always to EU 27. 
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όϵммпΦфōƴύ ranks fourth, for the first time behind not only the US and the EU, but also China. The UK 

ŀƭƻƴŜΣ ǿƛǘƘ ϵонΦ0bn of R&D invested in 2019, ranks sixth globally, behind the US, the EU, China, Japan, 

ŀƴŘ {ƻǳǘƘ YƻǊŜŀ όϵонΦфōƴύΦ 

 

 
Figure 1.2a ς Map of the top 2500 R&D investing companies by headquarters country/region. 

 
Note: colour darkness proportional to R&D investment in 2019 by the company headquartered in the country. 
EU is considered as a single region, only member states where at least one company is headquartered are highlighted. 
Sources: The 2020 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&I. 

R&D investment is very concentrated; companies headquartered in the top five countries in terms of 

R&D investment (the US, China, Japan, Germany and France) account for 77.6 % of the R&D in the 

sample (and 72.5% of the total number of companies). 

If the EU is considered instead of the individual 27 EU Member States, then the EU and US, China and 

Japan host 81.6% of companies, that together were responsible for 85.2% of total investment in R&D 

in 2019. 

Location of company subsidiaries  

 

The top 2500 companies investing in R&D own just over 800000 subsidiaries47, of which around 

315000 are corporate48Φ ²ƘƛƭŜ ǘƘŜ ŎƻƳǇŀƴƛŜǎΩ ƘŜŀŘǉǳŀǊǘŜǊǎ όIvύ ŀǊŜ ƭƻŎŀǘŜŘ ƛƴ по ŘƛŦŦŜǊŜƴǘ 

countries, there is at least one subsidiary of a Scoreboard company in 197 countries/territories, 

meaning almost every country has one. The US is the country with the greatest number of corporate 

                                                           
47 Data on ownership structure provided by Bureau van Dijk (BvD) and refers to the subsidiaries owned by Scoreboard 
companies with a share of 50.1% or more. 
48 Corporate subsidiaries are all companies that are not banks, financial companies or insurance companies. They may be 
involved in manufacturing activities but also in trading activities (wholesalers, retailers, brokers, etc.). They also include 
companies active in B2B or B2C non-financial services. 
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subsidiaries (29.7% of the total), followed by the EU (22.9%) and China (13.4%) (see in Figure 1.2b 

the geographic representation of corporate subsidiaries). 

The Figure 1.3 presents the distribution of number of corporate subsidiaries of the Scoreboard 

companies across the five world regions/countries considered: 

EU companies (EU HQ) own the largest number of corporate subsidiaries (~98,700, 31.7% of the 

total) across the regions/countries considered. Their subsidiaries are mostly located in the EU (40%) 

and in the US (24%). 

US companies (US HQ) have 29.2% of the total number of corporate subsidiaries (~90,800), which 

are mostly also located in the US (49.5%) and in the EU (17.5%).  

Japanese companies (Japanese HQ) have far fewer corporate subsidiaries (12% of the total, ~35000). 

The ones they do have are mostly located in the US (23.9%) and Japan (23.8%), and a smaller 

number in the EU (13.9%). 

Chinese companies (Chinese HQ) have 11% of total corporate subsidiaries (~33100), which are 

mostly located in China (81.8%) followed by the EU (5.0%) and the US (3.7%). 

 

Figure 1.2b ς Map of the subsidiaries of the top 2500 companies for R&D investment by country/region 

 
Note: Colour darkness proportional to the subsidiaries in the country. Data refers to 2387 companies (accounting for 98.5% of R&D in 
2019) for which subsidiary data is available. 
Sources: The 2020 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&I. 
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Figure 1.3 ς Distribution of the number of subsidiaries by region. 

 
Note: Data refers to 2387 companies (accounting for 98.5% of R&D in 2019) for which subsidiary data is available. 
Sources: The 2020 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&I. 

 

Actual location of R&D activity 

We use the location of inventors of patents owned by the Scoreboard companies and their 

subsidiaries, filed at one of the five main IP offices in the period 2015-201749, as a proxy for the actual 

location of the R&D activities. In this manner, we redistribute the R&D of the Scoreboard parent 

companies from their headquarters to the location of their associated inventors, to obtain an 

estimation of the actual geographic distribution of industrial R&D worldwide.  

This approach allows us to estimate άwϧ5 Ŧƭƻǿǎέ ŦǊƻƳ ǘƘŜ ƭƻŎŀǘƛƻƴ ƻŦ ǇŀǘŜƴǘǎΩ ƻǿƴŜǊǎ όŎƻƳǇŀƴƛŜǎΩ 

ƘŜŀŘǉǳŀǊǘŜǊǎύ ǘƻ ǘƘŜ ƭƻŎŀǘƛƻƴ ƻŦ ǇŀǘŜƴǘǎΩ ƛƴǾŜƴǘƻǊǎ, and therefore to calculate total R&D flows across 

borders. For a given country, the inward flow is the R&D performed in the country but funded by 

foreign-controlled companies, and the outward flow is the R&D funded by local companies but 

performed abroad50. Similarly, a further characterisation of the patent portfolios by patent 

classification may also allow us to estimate R&D flows across sectors, i.e. providing a relationship 

between the patent, technology and sectors classifications. 

                                                           
49 We consider patent family applications 
50 See the JRC TŜŎƘƴƛŎŀƭ ǊŜǇƻǊǘ ά9ǎǘƛƳŀǘƛƴƎ ǘŜǊǊƛǘƻǊƛŀƭ ōǳǎƛƴŜǎǎ wϧ5 ŜȄǇŜƴŘƛǘǳǊŜǎ ǳǎƛƴƎ ŎƻǊǇƻǊŀǘŜ wϧ5 ŀƴŘ ǇŀǘŜƴǘ ŘŀǘŀέΣ 

2016. 

https://iri.jrc.ec.europa.eu/sites/default/files/contentype//publication//reports//1568800313//Estimating%20territorial%

20business%20RD%20expenditures.pdf 
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Figure 1.4a shows the geographic distribution of the R&D applying patent data for the five groups of 

Scoreboard companies. 

Companies headquartered in the EU perform 78.8% of their R&D within the EU. The percentage is 

similar in the US for US companies (81.1%) and higher in Japan and China for Japanese and Chinese 

companies (88% and 90.4%, respectively). The proportion of around 80% of R&D done in the EU by 

EU-headquartered company is in line with the results reported in the 2019 EU R&D Survey51. 

If we look at the difference between R&D activities performed in the region by local companies and 

R&D financed by foreign companies located in the region, the EU has a small surplus, meaning more 

R&D is performed in the EU than is financed by companies with their headquarters in the EU. 

By contrast, the US and Japan show a deficit (meaning the R&D performed in the region is less than 

that financed by companies with headquarters located in the region), while in China the small inward 

and outward R&D flows balance each other out. 

Figure 1.4a ς Distribution of R&D by location of inventors for main regions.  

 
 
Sources: The 2020 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&I. 

If we look at sectors inside regions, we see that the effects of cross-border R&D flows are more 

significant for some sectors than for others. Figure 1.4b shows the sector distribution of the R&D 

funded by local companies (HQ) and the actual R&D performed in the region (including the inward 

flow, R&D performed by foreign-owned companies, and excluding the outward flow, R&D funded by 

local companies but performed in another region). The differences between the two indicates the 

R&D surplus (or deficit) for the region. 

                                                           
51 See Potters, L. and N. Grassano: The 2019 EU Survey on Industrial R&D Investment Trends; EUR 30005 EN; Publications 
Office of the European Union, Luxembourg, 2020, ISBN 978-92-76-11278-5, doi:10.2760/200895, JRC119026. 
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The EU shows a small surplus in the Automobiles, ICT and Industrials sectors and a small deficit in the 

Health industry. In the US, the Health sector posts a surplus, while US ICT producers and the ICT 

Services sector show a deficit with respect to other regions. For Japan and China, there seems to be 

very little difference across sectors. 

 

Figure 1.4b ς Distribution of R&D by sector: location by headquarters (HQ) vs location by inventors.  

 
Sources: The 2020 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&I. 

 

1.2.2 Sector and green tech classifications 

Classifying companies into specific industrial sectors is not an easy or unambiguous task, especially 

when dealing with big multinational companies, which by nature can operate in different sectors. To 

assign the companies in the Scoreboard to a specific sector, we use the main sector in which they carry 

out their business, which is usually indicated by the company themselves in their annual reports, using 

taxonomies such as the International Classification Benchmark (ICB)52. Table 1.2 reports the 

distribution of companies by sector according to the ICB and grouped in broad macro-sectors. 

Companies in our sample operate in a wide range of sectors, although the bulk of them are 

concentrated in sectors characterised by high levels of innovation:  

- One out of five companies in our sample belongs to the άHealth ƛƴŘǳǎǘǊƛŜǎέ ǎŜŎǘƻǊΣ which 

accounted for 20.5% of R&D investment in 2019.  

- Almost one out of three companies in the sample is an ICT company, belonging either to the άL/¢ 

ǇǊƻŘǳŎŜǊǎέ όмуΦп҈ύ ƻǊ άL/¢ ǎŜǊǾƛŎŜǎέ όмнΦф҈ύ ǎŜŎǘƻǊǎΦ ¢ƘŜǎŜ ŎƻƳǇŀƴƛŜǎ ǘƻƎŜǘƘŜǊ ŀŎŎƻǳƴt for almost 

40% of the total R&D in the sample; 

- ¢ƘŜ ά!ǳǘƻƳƻōƛƭŜ ŀƴŘ ǘǊŀƴǎǇƻǊǘέ ǎŜŎǘƻǊ accounts for 16.3% of R&D in the sample, and is the one 

with the largest amount of R&D investment per firm, owing both to the nature of the R&D process 

                                                           
52 http://www.ftse.com/products/downloads/ICBStructure-Eng.pdf 
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in this sector and the fact that it is the sector in which firms are biggest (with an average of 17,813 

employees per firm). 

The four sectors mentioned (Automobiles & other transport, Health industries, ICT producers and ICT 

services) represent 60% of companies and 76.7% of R&D investment.  

This distribution of companies and R&D by sector is very similar to last year, with the biggest changes 

being a decrease of 16 firms in the ICT producers sector group and an increase of 15 firms in the Health 

industries sector. 

 

Table 1.2 - Industrial classifications applied in the Scoreboard - 8 industrial groups. 

 

Industrial Sector  Sector classification ICB4 digits N. of firms 
R&D 2019 
όϵ ōƴ) 

% of total 
R&D 

R&D per firm 
όϵ Ƴƛƭƭƛƻƴύ 

Aerospace & Defence Aerospace; Defence 45 20.6 2.3 457 

Automobiles & other 
transport 

Auto Parts; Automobiles; Commercial 
Vehicles & Trucks; Tires 

187 147.3 16.3 787.7 

Chemicals Commodity Chemicals; Specialty Chemicals 130 23.1 2.6 178 

Health industries 
Biotechnology; Health Providers; Medical 
Equipment; Medical Supplies; 
Pharmaceuticals 

530 185.6 20.5 350.2 

ICT producers 

Computer Hardware; Electrical Components 
& Equipment; Electronic Equipment; 
Electronic Office Equipment; 
Semiconductors; Telecommunications 
Equipment 

461 208.5 23 452.3 

ICT services 
Computer Services; Internet; Software; 
Mobile Telecommunications 

322 152.8 16.9 474.7 

Industrials 

Aluminium; Containers & Packaging; 
Diversified Industrials; Delivery Services; 
Industrial Machinery; Iron & Steel; 
Nonferrous Metals; Transportation Services 

291 49.4 5.5 169.9 

Others* 

Alternative Energy; Banks; Beverages; 
Construction & Materials; Electricity; 
Financial Services; Food & Drug Retailers; 
Food Producers; Forestry & Paper; Gas, 
Water & Multiutilities; General Retailers; 
Household Goods & Home Construction; 
Leisure Goods; Life Insurance; Media; 
Mining; Nonlife Insurance; Oil & Gas 
Producers; Oil Equipment, Services & 
Distribution; Personal Goods; Real Estate 
Investment & Services; Support Services; 
Tobacco; Travel & Leisure 

534 117.2 13 219.5 

Total   2500 904.7 100 361.9 

Note: * Sectors in the "Others" group are presented at ICB-3 digits level.  
Source: The 2020 EU Industrial R&D Investment Scoreboard. European Commission, JRC/DG R&I. 

 

Table 1.3a shows the number of companies by sector and region, with ǘƘŜ ǊŜƎƛƻƴΩǎ wϧ5 ǎƘŀǊŜ ƛƴ ǘƘŜ 

sector in brackets. These numbers clearly show the large role US companies play in the ICT sectors 

and Health sectors. Table 13.b, meanwhile, shows ǘƘŜ ǊŜƎƛƻƴΩǎ wϧ5 ƛƴǾŜǎǘƳŜƴǘ in the sector (in ϵbn), 

with the share of companies by sector and region in brackets. 
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The EU plays a crucial role in R&D in the Automobile industry and the Aerospace sector (which is, 

however, quite small). Sectoral analysis is further developed in Chapter 2. 

 
Table 1.3a - Distribution of global 2500 companies by industrial sector and region ς number of companies 

Industry EU  EU 28 US Japan China RoW Total 

Aerospace & 
Defence 

10 (39.7%) 15 (48.8%) 14 (40.6%) 0 (0%) 5 (2%) 16 (17.7%) 45 (2.3%) 

Automobiles & 
other transport 

42 (44.6%) 47 (45.9%) 33 (15.2%) 36 (24.4%) 44 (8.1%) 32 (7.8%) 187 (16.3%) 

Chemicals 20 (23.9%) 25 (25.8%) 27 (18.7%) 34 (34%) 25 (7.1%) 24 (16.2%) 130 (2.6%) 

Health 
industries 

81 (19.5%) 106 (25.9%) 284 (49.5%) 36 (7.7%) 54 (3.5%) 75 (19.7%) 530 (20.5%) 

ICT producers 49 (12.9%) 58 (13.3%) 122 (40.9%) 55 (10.4%) 125 (17.1%) 110 (18.7%) 461 (23.1%) 

ICT services 32 (8.7%) 48 (10.7%) 162 (68.6%) 8 (3.6%) 70 (13.6%) 50 (5.5%) 322 (16.9%) 

Industrials 71 (24.5%) 79 (26%) 42 (19.4%) 54 (21.2%) 85 (22.9%) 39 (12%) 291 (5.5%) 

Others 116 (18%) 164 (27.7%) 91 (17.9%) 86 (16.4%) 128 (26.1%) 113 (21.5%) 534 (12.9%) 

Total 421 (20.9%) 542 (24.4%) 775 (38.5%) 309 (12.7%) 536 (13.1%) 459 (14.8%) 2500  

 

Note: The figures in brackets ǎƘƻǿ ŜŀŎƘ ǎŜŎǘƻǊΩǎ ǊŜƎƛƻƴŀƭ ǇŜǊŎŜƴǘŀƎŜǎ ƻŦ ǘƻǘŀƭ wϧ5 ƛƴ ǘƘŜ ǎŜŎǘƻǊΦ ¢ƘŜ ŎŜƭƭ ǊŜǇǊŜǎŜƴǘƛƴƎ ǘƘŜ ƘƛƎƘŜǊ ǎŜŎǘƻǊŀƭ 

share by region is highlighted. The total in the final column shows the number of firms in the sector and in brackets their share of the total 

R&D. The total in the final row shows the number of firms in the region, with their share of R&D in brackets. The EU28 column does not 

account for the final column total 

Source: The 2020 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&I. 

 

Table 1.3b - Distribution of global 2500 companies by industrial sector and region ς wϧ5 ƛƴǾŜǎǘŜŘ όƛƴ ϵ ōƴ) 
 

Industry EU  EU 28 US Japan China RoW Total 

Aerospace & 
Defence 

8.2 (22.2%) 10 (33.3%) 8.3 (31.1%) 0 (0%) 0.4 (11.1%) 3.6 (35.6%) 20.6 (1.8%) 

Automobiles & 
other transport 

65.7 (22.5%) 
67.5 

(25.1%) 
22.4 (17.6%) 

35.9 
(19.3%) 

11.9 (23.5%) 
11.4 

(17.1%) 
147.2 (7.5%) 

Chemicals 5.5 (15.4%) 6 (19.2%) 4.3 (20.8%) 7.9 (26.2%) 1.7 (19.2%) 3.7 (18.5%) 23.1 (5.2%) 

Health 
industries 

36.3 (15.3%) 48 (20%) 91.9 (53.6%) 14.3 (6.8%) 6.5 (10.2%) 
36.5 

(14.2%) 
185.6 (21.2%) 

ICT producers 26.9 (10.6%) 
27.8 

(12.6%) 
85.3 (26.5%) 

21.6 
(11.9%) 

35.7 (27.1%) 
39.1 

(23.9%) 
208.5 (18.4%) 

ICT services 13.2 (9.9%) 
16.3 

(14.9%) 
104.9 (50.3%) 5.5 (2.5%) 20.7 (21.7%) 8.4 (15.5%) 152.8 (12.9%) 

Industrials 12.1 (24.4%) 
12.9 

(27.1%) 
9.6 (14.4%) 

10.5 
(18.6%) 

11.3 (29.2%) 6 (13.4%) 49.4 (11.6%) 

Others 21 (21.7%) 
32.4 

(30.7%) 
21 (17%) 

19.2 
(16.1%) 

30.5 (24%) 
25.2 

(21.2%) 
116.9 (21.4%) 

Total 188.9 (16.8%) 
220.9 

(21.7%) 
347.7 (31%) 

114.9 
(12.4%) 

118.8 (21.4%) 
133.9 

(18.4%) 
904.2  

 

bƻǘŜΥ ¢ƘŜ ŦƛƎǳǊŜǎ ƛƴ ōǊŀŎƪŜǘǎ ǎƘƻǿ ŜŀŎƘ ǎŜŎǘƻǊΩǎ ǊŜƎƛƻƴŀƭ ǇŜǊŎŜƴǘŀƎŜǎ ƻŦ ǘƻǘŀƭ number of firms in the sector. The cell representing the 

higher sectoral share by region is highlighted. The total in the final column shows the total R&D invested in the sector and in brackets their 

share of the total number of companies. The total in the final row shows the R&D invested by firms headquartered in the region, with 

their share of firms in brackets. The EU28 column does not account for the final column total 

Source: The 2020 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&I. 
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Apart from the grouping of sectors reported in Table 1.2, we also use in the report a different grouping, 

based on the R&D intensity (R&D/Net sales) of sectors and is reported in Table 1.4. 

Companies operating either in high or medium-high R&D intensity sectors perform almost 90% of the 

R&D in the sample. 

This is not surprising, given the nature of the Scoreboard and the kinds of firms included in the R&D 

ranking. 

Table 1.4 - Industrial classifications applied in the Scoreboard ς the 4 sector groups of different R&D intensity. 

Sector 
R&D 
intensity* 

Sector classification ICB4 digits** 
N. of 
firms 

R&D 
нлмф όϵ 
bn) 

% of 
total 
R&D 

R&D per firm 
όϵ Ƴƛƭƭƛƻƴύ 

High 

Aerospace; Biotechnology; Computer Hardware; Computer 
Services; Defence; Electronic Office Equipment; Health Providers; 
Internet; Leisure Goods; Medical Equipment; Pharmaceuticals; 
Semiconductors; Software; Technology Hardware & Equipment; 
Telecommunications Equipment 

1140 504.9 55.8 442.9 

medium-
high 

Auto Parts; Automobiles; Commercial Vehicles & Trucks; 
Commodity Chemicals; Containers & Packaging; Diversified 
Industrials; Electrical Components & Equipment; Electronic 
Equipment; Financial Services; Household Goods & Home 
Construction; Industrial Machinery; Personal Goods; Specialty 
Chemicals; Support Services; Tires; Travel & Leisure 

923 304.7 33.7 330.1 

medium-
low 

Alternative Energy; Beverages; Fixed Line Telecommunications; 
Food Producers; General Retailers; Media; Oil Equipment, Services 
& Distribution; Tobacco 

150 30.7 3.4 204.7 

Low 

Aluminium; Banks; Construction & Materials; Electricity; Food & 
Drug Retailers; Forestry & Paper; Gas, Water & Multiutilities; Iron 
& Steel; Life Insurance; Mining; Mobile Telecommunications; 
Nonferrous Metals; Nonlife Insurance; Oil & Gas Producers; Real 
Estate Investment & Services; Transportation Services 

287 63.9 7.1 222.6 

Total   2500 904.2 100.0 361.7 

Note: This classification takes into account the average R&D intensity of all companies aggregated by ICB 3-digits sectors: High above 
5%; Medium-high between 2% and 5%; Medium-low between 1% and 2%, and Low below 1%. Some sectors are adjusted to 
compensate for the insufficient representativeness of the Scoreboard in those sectors using the OECD definition of technology 
intensity for manufacturing sectors. 
* For simplification, in this report, these four groups are also referred to as high tech, medium-high tech, medium-low tech and low 
tech. 
**Sectors included in the "Others" group in table 1.2 are presented at ICB3 level 

Source: The 2020 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&I. 

 

Green tech intensity of the Scoreboard companies 

In addition to the sector classification, an insight into the priority areas of industrial R&D investments 

would provide policymakers with better insight into industrial strategies, and allow them to map these 

strategies against societal needs and policy goals. 

The level of R&D intensity of a sector is a proxy of its technological content. However, as already stated 

in past editions of the Scoreboard53, broad industrial classifications are not sufficient to characterise 

                                                           
53 See for example Hernández,  H.,  Grassano,  N.,  Tübke,  A.,  Amoroso,  S.,  Csefalvay,  Z.,  and  Gkotsis, P.:  The  2019  EU  
Industrial R&D Investment  Scoreboard; EUR 3 0002 EN; Publications Office of the European Union, Luxembourg, 2020, 
ISBN978-92-76-11261-7, doi:10.2760/04570, JRC118983. 
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the technological profile of companies. To analyse ŎƻƳǇŀƴƛŜǎΩ ǘŜŎƘƴƻƭƻƎƛŎŀƭ ǇǊƛƻǊƛǘƛŜǎΣ we need 

additional indicators comprising detailed technological classifications, such as patent or bibliometric 

analyses, as the one presented in Chapter 5. 

Against the backdrop of Sustainable Development Goals, the need for climate change mitigation as a 

global challenge, the Paris Agreement, and for the EU the European Green Deal, this report looks at 

the patent portfolio of Scoreboard companies in green technologies. As an example, we look at the 

patent portfolio of companies to see how many of them have patented green technologies according 

to an existing patent classification system54. 

We retrieved patent data for 1364 of the top 2500 companies that accounts for 85.1% of the total 

R&D in the sample in 2019. Of the total patents owned by these companies, 9.5% are classified as 

green patents.  

Looking at the share of green patents by ICB3 sector, we aggregate them according to their green 

patent intensity (ratio of green patents over total number of patents). Using the overall average, we 

divide the sectors into two groups, those with above-average green patent intensity and those with 

below average green patent intensity (see Figure 1.5). 

 Figure 1.5 ς Share of green patents in each sector at the ICB 3 level 

Note: Data refers to 1364 companies (accounting for 85.1% of R&D in 2019) for which patent data is available. 
Patent data refers to the period 2010-2016. 

Sources: The 2020 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&I. 
 

 

 

                                                           
54 See Pasimeni, F., Fiorini, A., and Georgakaki, A. (2019). Assessing private R&D spending in Europe for climate change 
mitigation technologies via patent data. World Patent Information, 59, 101927. 
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The majority of sectors and companies fall into this second group (800 companies out of 1364) 

The sectors with above-average numbers of green patents include energy-related sectors (alternative 

energy, electricity, oil & gas), the construction sector, the automobile and the general industrials 

sectors, and the chemical sector. The automobile sector, in which the presence of Japanese and EU 

companies is very strong, is above average in terms of green patent intensity. 

  

1.2.3 R&D investments by world region and industrial sector 

The overall level of R&D investment has increased in 2019 by 8.9% compared to 2018 (see Table 2.1), 

but the distribution among regions has remained quite stable, with the US accounting for the majority 

both of companies and of R&D invested (see R&D shares for regions and countries in Figure 1.6). 

Some trends reported in previous Scoreboard editions continued this year, like the growth of China, 

both in terms of companies and R&D share (from 11.7% in 2018 to 13.1% this year, compared to 5.9% 

in 2014). This growth has mainly been at the expense of Japan and the EU, whose share has declined 

in recent years. For the EU, it has decreased from 23.9% in 2014 to 20.9% in 2019, and for Japan from 

14.3% in 2014 to 12.7% in 2019. 

This growth is not only due to an increase in the number of Chinese companies investing in R&D, but 

also to a progressive increase in R&D investment. 

Figure 1.6 ς R&D investment by region and country 
 

 
Source: The 2020 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&I. 
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1.2.4 R&D investments by industrial sector 

Looking at sectors, the picture has also not changed much compared to last year, as άL/¢ ǇǊƻŘǳŎŜǊǎέ 

ŀƴŘ άHealth LƴŘǳǎǘǊƛŜǎέ ŀǊŜ still the top two sectors in terms of R&D invested, accounting together for 

almost 43.5% of R&D investment in 2019 (compared to 44.0% in 2018). See R&D shares for regions 

and industrial sectors in Figure 1.7. 

Figure 1.7 ς wϧ5 ƛƴǾŜǎǘƳŜƴǘ ōȅ ǊŜƎƛƻƴ ŀƴŘ ǎŜŎǘƻǊ ƛƴ ϵōƴ 

Source: The 2020 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&I. 

¢ƘŜǊŜ ƛǎ ƘƻǿŜǾŜǊΣ ŀ ƴƻǘŀōƭŜ ŜȄŎŜǇǘƛƻƴΦ ¢ƘŜ άL/¢ ǎŜǊǾƛŎŜǎέ ǎŜŎǘƻǊ Ƙŀǎ overtaken the automobile sector 

in terms of R&D invested. This is the result of a long-term trend that has seen automobile companies 

overtaken first by ICT hardware and now by ICT services companies in terms of numbers and R&D 

invested. 

A closer look at sectoral groups (at ICB 3 Level) confirms this trend: while the top five sectors in terms 

ƻŦ wϧ5 ƛƴǾŜǎǘŜŘ ŀǊŜ ǘƘŜ ǎŀƳŜ ŀǎ ƛƴ нлмп όмΦέtƘŀǊƳŀŎŜǳǘƛŎŀƭǎ ϧ .ƛƻǘŜŎƘƴƻƭƻƎȅέΣ нΦέ!ǳǘƻƳƻōƛƭŜǎ ϧ 

PartǎέΣ оΦέ¢ŜŎƘƴƻƭƻƎȅ IŀǊŘǿŀǊŜ ϧ 9ǉǳƛǇƳŜƴǘέΣ пΦέ{ƻŦǘǿŀǊŜ ϧ /ƻƳǇǳǘŜǊ {ŜǊǾƛŎŜǎέΣ рΦέ9ƭŜŎǘǊƻƴƛŎ ϧ 

9ƭŜŎǘǊƛŎŀƭ 9ǉǳƛǇƳŜƴǘέύΣ ƴƻǿ έ{ƻŦǘǿŀǊŜ ϧ /ƻƳǇǳǘŜǊ {ŜǊǾƛŎŜǎέ ƛǎ ǎŜŎƻƴŘΣ έ¢ŜŎƘƴƻƭƻƎȅ IŀǊŘǿŀǊŜ ϧ 

9ǉǳƛǇƳŜƴǘέ ǘƘƛǊŘ ŀƴŘ έ!ǳǘƻƳƻōƛƭŜǎ ϧ tŀǊǘǎέ fourth. 

This signals a sector shift that is happening in the top investors in R&D ranking, with the high-tech 

sectors progressively widening the gap to mid- and low-tech sectors. 
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1.3 Scoreboard 2020: main changes and entry-exit analysis 

1.3.1 One-year comparison of Scoreboard 2019-2020 

The ranking of the top 10 investors in R&D has registered one new entry. Facebook (11th in last yearΩǎ 

ranking) is now 7th. Daimler, which was 10th last year, is now 11th (see Figure 1.8). 

For the first time in 17 editions of the EU R&D investment Scoreboard, a Chinese company (Huawei) 

is in the top three companies worldwide for R&D investment. Only one EU company is in the top 10 

(Volkswagen, at 6), along with six US companies, one from South Korea and one from Switzerland. 

The growth of large tech companies (especially US companies) in the past 5 years has been 

exponential: Alphabet/Google increased its R&D by 165% in five years, Huawei by 225%, Apple by 

168% and Facebook by 410%. The company that grew the least among the top 10 in the past five years 

is Volkswagen, which only increased its R&D investment by 9%.  

Figure 1.8 Top10 investors in R&D ς R&D investment in 2019 vs R&D investment in 2014 (Scoreboard 2020-
2015). 

 
Note: for each company, the bar on the left represents 2019 R&D investment, the bar on the right 2014 R&D investment. 

Source: The 2020 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&I. 

 

Of the top 10 of 5 years ago, the three companies that dropped out include two pharmaceutical 

companies (Novartis was 5th and is now 14th, Pfizer was 10th and is now 16th) and one Automobile 

company (Toyota was 9th and is now 12th). These three spots have been taken by three ICT companies 

(Huawei was 15th and is now 3rd, Apple was 18th and is now 5th, Facebook was 55th and is now 7th). If 

we go further back in time, of the top 10 companies in the current Scoreboard, five were also among 

the top 10 in Scoreboard 2010 (Roche at 2nd, Microsoft at 3rd, Volkswagen at 4th, Johnson & Johnson 

at 8th, and Samsung at 10th). 
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The trends among the top 10 investors in R&D reflects general developments at sectoral level, with 

the rise of ICT sectors at the expenses of the Automobile sector (in terms of share in the numbers of 

companies and R&D). 

It is likely that next year we will see a new rise of Health sector companies among the top investors, 

given the massive investment made in 2020 to find a vaccine for COVID-19. 

Of the top 2500 investors in R&D in 2019, 2267 were already in the top 2500 sample of the year before. 

These companies account for 98.1% of R&D investment in 2019. Some companies made spectacular 

jumps ahead in the ranking, like Liuzhou Iron and Steel Company (China), which went from 2411th in 

last yearΩǎ ranking to 725th, KPN (Netherlands), (from 2227th to 565th), and Myocardia (US) (2498th to 

929th). Other companies fell a long way in the rankings, such as Tatung Company (Taiwan), which went 

from 2138th to 906th, Pitney Bowes (US) (from 970th to 2089th), and Element solutions (US) (from 1204th 

to 2220th). 

Among the 233 companies that exited or entered the ranking, we can distinguish two categories (see 

Table 1.5). 

The first category consists of companies on the fringes of the ranking. We can distinguish those that 

were in the ranking in 2019 (mainly toward the bottom) and did not make the cut this year because 

they did not invest enough (69 companies exited) from those that did not invest enough to enter the 

list last year but did this year (55 companies entered). These companies (both those who exited and 

those who entered the ranking) have been examined, and their movements into or out of the ranking 

can be considered natural. 

The second category consists of companies that really entered or exited the ranking, meaning they 

were not on the radar before, or that they disappeared. There are 165 companies that fell out the 

ranking and 178 new companies that entered it. 

Among the companies that exited, the main reason is because other companies have acquired them, 

and even if they still exist, they are not independent anymore. This is the case for three companies 

that were ranked quite high last year and are not in the ranking anymore: CELGENE CORP (ranked 37th) 

has been acquired by BRISTOL-MYERS SQUIBB; RED HAT (ranked 247th) has been acquired by IBM, and 

ARRIS INTERNATIONAL (ranked 253th) has been acquired by COMMSCOPE. 

The companies that entered the ranking, meanwhile, are mainly either the result of a 

merge/split/demerge/spin off or - more rarely - companies that disclosed their R&D only in their last 

audited balance sheet, either for strategic reasons or because they recently went public. This is the 

case for the three highest-ranked new entries: CORTEVA (ranked 135th), which is the result of a spinoff 

from DowDupont in 2019, DOW INC (ranked 235th), which is a spinoff from DowDuPont; meanwhile, 

MAGNA INTERNATIONAL (268) had no R&D figures disclosed last year. 
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Table 1.5 Entry-Exit in the top 2500 in the last year 

Region Sector Exit Entry 

EU 

Aerospace & Defence 0 0 

Automobiles & other 
transport 

3 2 

Chemicals 1 3 

Health industries 8 11 

ICT producers 3 1 

ICT services 1 1 

Industrials 4 2 

Others 13 10 

EU Total   33 30 

EU 28 

Aerospace & Defence 1 0 

Automobiles & other 
transport 

3 3 

Chemicals 1 5 

Health industries 17 13 

ICT producers 6 1 

ICT services 4 4 

Industrials 6 3 

Others 17 17 

EU 28 Total   55 46 

US 

Aerospace & Defence 4 1 

Automobiles & other 
transport 

0 0 

Chemicals 2 1 

Health industries 37 52 

ICT producers 14 4 

ICT services 12 14 

Industrials 4 5 

Others 4 6 

US Total   77 83 

Japan 

Aerospace & Defence 0 0 

Automobiles & other 
transport 

1 1 

Chemicals 0 0 

Health industries 1 0 

ICT producers 6 1 

ICT services 0 0 

Industrials 2 0 

Others 3 2 

Japan Total   13 4 

China 

Aerospace & Defence 1 0 

Automobiles & other 
transport 

4 5 

Chemicals 5 5 

Health industries 2 6 

ICT producers 12 22 

ICT services 6 8 

Industrials 4 11 

Others 19 25 

China Total   53 82 

RoW 

Aerospace & Defence 2 1 

Automobiles & other 
transport 

2 3 

Chemicals 2 2 

Health industries 15 8 

ICT producers 11 4 

ICT services 5 4 

Industrials 10 2 

Others 10 10 

RoW Total   57 34 

Total   233 233 
Note: EU 28 values do not account for the total  

Source: The 2020 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&I. 
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A general methodological caveat when reading the Scoreboard: Only companies that disclose their 

R&D figures according to the Scoreboard methodology (see Annex 2) can be included in the ranking. 

Moreover, R&D figures for some companies may be under- or over-stated. The most extreme example 

of this is Amazon, which would be positioned at #1 in the world R&D ranking if it had separated its 

R&D and content investments in its annual report (see explanation in Box 1.2). 

In conclusion, entry-exit in the last year does not greatly affect the overall picture of R&D investment 

by sector and region. Keeping this in mind, it is also evident that the US and China have a more dynamic 

business environment than EU and Japan, with companies entering and exiting the ranking at a higher 

rate than the other regions. The net entry-exit is in fact positive for the US and China (meaning more 

companies entering than exited the ranking) and negative for the EU and Japan. Looking at this from 

a sectoral perspective, the Health (especially biotech) and ICT sectors (both producers and services) 

are the most dynamic. 
 

1.3.2 Entry-exit analysis for Scoreboards 2015 vs 2020 

To get a better picture of the entry-exit dynamics, we looked back over the last 5 years. In the past 5 

years, 812 companies have entered/exited the ranking (see Table 1.6). The 1688 companies in both 

editions of the Scoreboard made up 88.8% of the R&D in 2019, so companies that are stable in the 

ranking made the vast majority of investment in R&D. This indicates that the bulk of the change took 

place at the bottom of the ranking. 

Among those that fell out the ranking, apart from the entry-exit toward the bottom of the list, the 

main reason is mergers/acquisitions. Of the first 10 companies that were in Scoreboard 2015 but are 

not in Scoreboard 2020, 9 were in fact bought, disappeared or became a subsidiary of another 

company. These companies are: 

- ALCATEL-LUCENT (ranked 54th), bought by Nokia;  

- CELGENE (ranked 62nd), acquired by Bristol-Myers Squibb;  

- MONSANTO (ranked 81st), acquired by Bayer; 

- YAHOO (ranked 116th), partially acquired in 2017 by Verizon Communications; 

- SHIRE PLC (ranked 164th), bought by Takeda Pharmaceutical;  

- FREESCALE SEMICONDUCTOR (ranked 166th) merged into NXP Semiconductors in 2015  

- SANDISK (ranked 168th), acquired by Western Digital;  

- AVAGO TECHNOLOGIES (ranked 195th), which acquired Broadcom Corporation in January 2016 

and merged into Broadcom Inc;  

- ST JUDE MEDICAL INC (ranked 198th) company was acquired by Abbott Laboratories in January 

2017; 

- AMAZON.COM (ranked 206th), not included due to disclosure practice, see Box 1.2 below 

Among those that have entered since Scoreboard 2015, some are the result of a 

merger/split/demerger/spin off, some disclosed figures they did not disclose before, and some are 

simply new companies founded in the past 5-10 years, with an extraordinary history of growth that 

led to their inclusion the Scoreboard. 
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Table 1.6 Evolution of Scoreboard 2015-2020 

Region Sector Exit Entry 

EU  

Aerospace & Defence 7 3 

Automobiles & other transport 9 11 

Chemicals 2 4 

Health industries 18 25 

ICT producers 17 5 

ICT services 13 8 

Industrials 22 7 

Others 54 27 

EU Total   142 90 

EU 28 

Aerospace & Defence 9 3 

Automobiles & other transport 14 14 

Chemicals 4 6 

Health industries 24 39 

ICT producers 29 6 

ICT services 22 13 

Industrials 24 8 

Others 75 43 

EU 28 Total   201 132 

US 

Aerospace & Defence 7 3 

Automobiles & other transport 5 1 

Chemicals 14 3 

Health industries 98 162 

ICT producers 69 13 

ICT services 74 66 

Industrials 18 6 

Others 39 19 

US Total   324 273 

Japan 

Aerospace & Defence 1 0 

Automobiles & other transport 11 2 

Chemicals 6 2 

Health industries 2 1 

ICT producers 17 3 

ICT services 2 2 

Industrials 10 3 

Others 23 8 

Japan Total   72 21 

China 

Aerospace & Defence 1 0 

Automobiles & other transport 6 18 

Chemicals 4 19 

Health industries 5 33 

ICT producers 23 71 

ICT services 11 46 

Industrials 11 41 

Others 23 89 

China Total   84 317 

RoW 

Aerospace & Defence 3 2 

Automobiles & other transport 12 7 

Chemicals 10 6 

Health industries 20 37 

ICT producers 57 10 

ICT services 20 12 

Industrials 19 5 

Others 49 32 

RoW Total   190 111 

Total   812 812 

Note: EU 28 values do not account for the total  

Source: The 2020 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&I. 
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These companies are: 

- Alibaba (rank 26th) was not in the 2015 Scoreboard, but was present in SB13 (ranked 750th), 

then had no available figures for 2 years, before reappearing in SB17 in 58th place. The 

company went public in 2014, which is probably why figures were not published. 

- UBER (ranked 37th), founded in 2009, and went public in 2019; 

- HEWLETT PACKARD ENTERPRISE (ranked 97th), company resulting from the split of Hewlett 

Packard into HP (heir to the original company) and Hewlett Packard Enterprise in November 

2015; 

- LYFT (rank 120th), founded in 2012, went public in 2019; 

- PAYPAL (ranked 125th), spinoff of eBay since 2015; 

- MIDEA GROUP (ranked 128th) listed since 2013, data not available for 2015, entered the 

ranking in SB16, 

- CORTEVA (ranked 135th), resulting from split of DowDupont in 2019; 

- PINTEREST (ranked 152th), founded in 2010, went public in 2019; 

- MEITUAN DIANPING (ranked 158th), founded in 2010, went public in 2018; 

- BAOSHAN IRON & STEEL (rank 174th) founded in 2000, data not available in 2015; 

- FERRARI (ranked 184th), spinoff from FCA group in 2014, went public in 2015. 

 

Looking at entry-exit by region, the five-year trend shows growth of the number of Chinese firms at 

the expense of all other countries/regions, while. Looking at the sectoral dynamics, the more active 

sectors are the health sector and the two ICT sectors. However, it is worth noting that the ICT 

producers sector has experienced significantly more exits than entries, suggesting that a 

concentration may be happening in this sector. 
 

Box 1.2 - Understatement or overstatement of R&D figures 

 

The Scoreboard relies on consistent disclosure of R&D investment in published annual reports and accounts. 

However, due to different national accounting standards and company disclosure practices, it is not always 

possible to identify R&D costs separately in companies' accounts, for example because they appear integrated 

with other operational expenditures such as engineering costs. To avoid overstating R&D figures, the Scoreboard 

methodology excludes R&D figures that are not disclosed separately (see methodological notes in Annex 2). 

Inevitably, strict application of this criterion can lead to understating or omitting ǎƻƳŜ ŎƻƳǇŀƴƛŜǎΩ actual R&D 

expenditure.  

An extreme example of a possible understatement/omission of R&D figures is the US company Amazon. This 

company only publishes ŀ ŦƛƎǳǊŜ ŦƻǊ ΨǘŜŎƘƴƻƭƻƎȅ ϧ ŎƻƴǘŜƴǘΩ ƛƴǾŜǎǘƳŜƴǘ ($35.9bn for 2019) in its annual report 

and nowhere does it indicate how much of this is accounted for by technology (R&D). Considering that a large 

ǇŀǊǘ ƻŦ !ƳŀȊƻƴΩǎ ǊŜǇƻǊǘŜŘ ŦƛƎǳǊŜ ƛǎ wϧ5Σ ƛǘǎ ƛƴǾŜǎǘƳŜƴǘ ŎƻǳƭŘ ōŜ ōƛƎƎŜǊ ǘƘŀƴ !ƭǇƘŀōŜǘΩǎ ϵ23.2bn, making 

Amazon the #1 in the Scoreboard ranking.  

The data collection methodology used for the Scoreboard subtracts any R&D tax credit disclosed in annual 

reports from the published R&D investment. This reduces the Scoreboard R&D for companies from countries 

with an R&D tax credit (such as Belgium, France, Japan, The Netherlands and the UK) compared to countries 

that do not have a credit such as Germany and Switzerland, or those like the US which have a less generous 

credit. In addition, many countries have a patent box innovation incentive, which is not deducted from their 

R&D. 
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¢Ƙƛǎ ŎƘŀǇǘŜǊ ŀƴŀƭȅǎŜǎ ǘǊŜƴŘǎ ƛƴ wϧ5 ŀƴŘ ŜŎƻƴƻƳƛŎ ƛƴŘƛŎŀǘƻǊǎ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǘƻǇ 2500 investors in R&D, 

aggregated by main industrial sector and world region. 

The first part concentrates on describing ŎƻƳǇŀƴƛŜǎΩ ǇŜǊŦƻǊƳŀƴŎŜ ƻǾŜǊ ǘƘŜ previous year, and the 

second part analyses the 9¦Ωǎ position relative to its main competitors, and how performance has 

changed over the past 10 years. 

The 2500 sample is divided into 5 sets, according to the location of ŎƻƳǇŀƴƛŜǎΩ ƘŜŀŘǉǳŀǊǘŜǊs: EU (421), 

US (775), China (536), Japan (309) and RoW (459). The RoW group comprises companies from the UK 

(121), Taiwan (83), South Korea (59), Switzerland (58), Canada (30), India (29), Israel (21) and a further 

17 countries. The EU group includes companies from 18 EU countries. 

In 2019, global corporate R&D continued to increase considerably, continuing the trend observed in 

the past 9 years, despite a slowdown in sales growth and a strong decline in operating profits. As in 

previous years, R&D growth was mainly driven by large R&D investments in the ICT and Health 

industries by US and Chinese companies, while EU companies followed behind with a fair level of R&D 

growth. 

 

2.1 Main changes in companiesΩ Scoreboard indicators 2018 - 2019 

The main indicators, ratios and one-year changes for the set of companies are presented in Table 2.1. 

2.1.1 Worldwide picture 

Investment in R&D continued to increase significantly in 2019 for the tenth consecutive year. The 2500 

Scoreboard ŎƻƳǇŀƴƛŜǎ ƛƴǾŜǎǘŜŘ ϵфлпΦ2bn in R&D, 8.9% more than in 2018, matching the increase of 

the year before. The current COVID-19 crisis could affect this trend in either direction next year55.  

The companies based in the US and China showed double-digit R&D growth (10.8% and 21.0% 

respectively). EU companies increased R&D at a slower pace (5.6%, which is higher than last yearΩǎ 

4.9%) and Japanese ones by only 1.8%. The RoW group increased R&D by 6.0%, driven by R&D 

increases from companies based in the UK (9.0%), South Korea (8.7%) and Taiwan (8.0%).  

9¦ ŎƻƳǇŀƴƛŜǎΩ ǎƘŀǊŜ ƛƴ Ǝƭƻōŀƭ wϧ5 decreased slightly to 20.9% (last year it was 21.7%), and US 

companies increased their share to 38.5%. Chinese companiesΩ ǎƘŀǊŜ ƻŦ wϧ5 was higher that of 

Japanese companies for the first time (13.1% vs 12.7%).  

                                                           
55 On the one hand, we are experiencing a worldwide effort as never before in modern history to find a vaccine, which will 
ǊŜǎǳƭǘ ƛƴ ŀ ōƻƻǎǘ ǘƻ ǘƘŜ wϧ5 ŜȄǇŜƴŘƛǘǳǊŜ ƻŦ tƘŀǊƳŀŎŜǳǘƛŎŀƭǎ ŎƻƳǇŀƴƛŜǎ ƛƴ ƴŜȄǘ ȅŜŀǊΩǎ {ŎƻǊŜōƻŀǊŘΦ !ǘ ǘƘŜ ǎŀme time, the 
ƭƻŎƪŘƻǿƴǎ ŜȄǇŜǊƛŜƴŎŜŘ ƛƴ Ƴŀƴȅ ŎƻǳƴǘǊƛŜǎ ƛƴ нлнл ŀƴŘ ǘƘŜ ƻƴƎƻƛƴƎ ǊŜŎŜǎǎƛƻƴ ǿƛƭƭ ŀŦŦŜŎǘ Ƴŀƴȅ ŎƻƳǇŀƴƛŜǎΩ ǇǊƻŦƛǘǎΣ ŀƴŘ ƳŀȅōŜ 
their R&D expenditure. The net effect of these two tendencies will determine if R&D will continue to grow next year 
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Global R&D growth was driven by the ICT services sector (19.8%), followed by the Health and ICT 

producers sectors (10.0% and 8.0% respectively). Automobiles and Aerospace & defence increased 

R&D at a slower pace (2.2% and 4.3%, respectively) and Chemicals, as in the previous period, 

continued to reduce R&D (-3.2%)56. 

The net sales of the 2500 companies increased modestly by 1.9% to ϵнмΦл trillion, a growth rate well 

below that of R&D, breaking the positive trend showed over the previous two years. This was mostly 

due to a reduction in net sales in Chemicals (-4.3%) and Automobiles (-0.3%) sectors, while ICT services 

and Health industries showed large increases in net sales (8.4% and 7.7% respectively).  

Table 2.1 - Main R&D and economic indicators by world region in the 2020 Scoreboard. 

  
EU EU 28 US Japan China RoW Total 

Number of firms 
 

421 542 775 309 536 459 2500 

wϧ5 ƛƴ нлмфΣ ϵ ōƴ 188.9 220.9 347.7 114.9 118.8 133.9 904.2 

One-year change, % 5.6 6.1 10.8 1.8 21.0 6.0 8.9 

bŜǘ {ŀƭŜǎΣ ϵ ōƴ 4819.1 6082.2 4917.5 3174.5 3608.2 4499.2 21018.4 

One-year change, % 2.2 1.2 2.1 -2.3 10.2 -1.8 1.9 

R&D intensity, % 3.9 3.6 7.0 3.6 3.3 3.0 4.3 

hǇŜǊŀǘƛƴƎ ǇǊƻŦƛǘǎΣ ϵ ōƴ 424.3 571.9 647.6 180.6 258.4 566.8 2077.6 

One-year change , % -6.7 -8.7 -0.3 -29.1 4.2 -18.6 -9.8 

Profitability, % 9.0 9.5 13.3 7.2 5.7 12.7 10.0 

/ŀǇŜȄΣ ϵ ōƴ 319.1 391.8 300.4 222.3 246.7 316.2 1404.7 

One-year change , % 9.1 7.7 0.0 3.0 7.7 -0.1 3.7 

Capex / net sales, % 6.7 6.5 6.1 7.0 6.9 7.1 6.7 

Employees, million 16.79 19.45 10.86 8.95 11.98 7.84 56.42 

One-year change, % 0.2 0.1 0.1 0.8 4.5 -2.0 0.8 

w5 ǇŜǊ ŜƳǇƭƻȅŜŜΣ ϵ 11228.4 11334.0 31995.5 12705.9 9846.2 14864.2 15672.6 

aŀǊƪŜǘ /ŀǇΣ ϵ ōƴ 4607.9 6039.0 12779.7 2495.5 2461.6 4925.1 27269.8 

One-year change, % -3.7 -3.1 -1.0 -12.4 6.0 -1.0 -2.1 

 Note: EU 28 does not count in the final total column 

 Source: The 2020 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&I. 

Capital expenditures increased ǿƻǊƭŘǿƛŘŜ ōȅ оΦт҈ όŀƴ ƛƴŎǊŜŀǎŜ ƻŦ ϵпфΦоōƴ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ǘƘŜ wϧ5 

ƛƴŎǊŜŀǎŜ ƻŦ ϵтпōƴύΦ ¢ƘŜ Ƴŀƛƴ ŎƻƴǘǊƛōǳǘƛƻƴǎ ǘƻ ǘƘŜ ŎŀǇŜȄ ƛƴŎǊŜŀǎŜ ŎŀƳŜ ŦǊƻƳ ƭƻǿ-tech, Industrials and 

Chemicals sectors while Automobiles was the only sector showing a capex decrease. 

Operating profits decreased significantly (-10.2%) across most world regions and sectors. Only Health 

industries (+13.2%) and ICT services (1.1%) increased profits in 2019.  

The number of employees of the 2500 companies increased modestly by 1.7%. The ICT, Health and 

Aerospace & defence sectors increased the number of employees, while the Chemicals and 

Automobiles sectors decreased it. 

                                                           
56 A siƎƴƛŦƛŎŀƴǘ ŎŀǳǎŜ ƻŦ ǘƘŜ ǊŜŘǳŎǘƛƻƴ ƛƴ wϧ5 ƛƴ ǘƘŜ /ƘŜƳƛŎŀƭǎ ǎŜŎǘƻǊ ƛǎ ŘǳŜ ǘƻ ǘƘŜ ǎǇƭƛǘ ƻŦ 5h²5¦thb¢ ό¦{ύΣ ǘƘŜ ǎŜŎǘƻǊΩǎ 
largest company, into three companies, one of which is no longer active in the Chemicals sector.  
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2.1.2 EU companies 

Figure 2.1 depicts the set of 421 companies based in the EU, with the size and colour intensity of the 

ŎƻƳǇŀƴƛŜǎΩ ƴŀƳes being proportional to their R&D investment in 2019. 

The EU companies are headquartered in 18 of the 27 EU countries. The majority of R&D investment is 

made by companies located in three countries, namely Germany, France and the Netherlands. More 

specifically, German companies are responsible for 45.9% of R&D investment by EU companies. French 

companies account for 17.9%, and those based in the Netherlands account for 10.8҈ ƻŦ ǘƘŜ 9¦Ωǎ wϧ5Φ 

The top 10 companies in the EU are made up of seven German companies (VOLKSWAGEN at 6; 

DAIMLER at 11, BMW at 19, ROBERT BOSCH at 20, SIEMENS at 21, BAYER at 25, SAP at 38), one French 

company (SANOFI at 23), one Finnish (Nokia at 36) and one Dutch-based company (FIAT at 40). Five 

of these companies belong to the Automobile sector, two to the Health sector, two to the ICT 

producers sector and one to the ICT services sector. 

Figure 2.1 ς Word cloud of top EU investors in R&D.  

 

 
Note: Reflects the ranking in the Scoreboard - size of the name and intensity of the colour proportional to R&D2019  
Source: The 2020 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&I. 

 

The 421 EU-based companies ƛƴǾŜǎǘŜŘ ϵ188.9bn in R&D, meaning a substantial increase in this period 

(5.6%), significantly higher than the 4.9% increase in the previous year. EU companiesΩ wϧ5 ǎƘŀǊŜ ƻŦ 

20.9% decreased slightly with respect to the previous year. The number of companies decreased from 

424 in the Scoreboard 2019.  

Looking at changes by sector, ICT services showed the largest R&D increase (12.4%), but this sector 

only accounts ŦƻǊ т҈ ƻŦ ǘƘŜ 9¦Ωǎ wϧ5Φ The Automobiles and Health industries account for 34.8% and 

19.2% of the total R&D and for most of the total growth of R&D of EU companies (4.2% and 5.0% 

respectively)57.  

In terms of countries, German companies (R&D growth of 4.7%) influenced the most the total EU R&D 

growth, mainly due to a low R&D growth of the German Automobiles sector (2.8%). Automobiles is by 

far the largest R&D sector in Germany, with a 53% share. By contrast, companies from France and the 

Netherlands showed R&D growth well above the EU average (8.3% for both economies). Other 

                                                           
57 The company or sector contribution to the R&D growth of the sample is the nominal growth rate of the company or sector, 
weighted by the R&D share of the company or sector. 
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countries whose companies showed R&D growth above the EU average were Sweden (9.8%) and 

Finland (8.8%).  

Table 2.2 below shows the list of companies that made the largest contribution to R&D growth in the 

EU sample (top) and those that significantly held back ǘƘŜ 9¦Ωǎ wϧ5 ƎǊƻǿǘƘ όōƻǘǘƻƳύΦ Large changes 

ƛƴ ŎƻƳǇŀƴƛŜǎΩ wϧ5 ŀǊŜ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ ŘǳŜ ǘƻ ƻǊƎŀƴƛŎ ƎǊƻǿǘƘ, but may be explained by mergers, 

acquisitions, divestments or accounting practices (see Section 2.1.4 below). 

 

Table 2.2 - Companies most affecting R&D growth in the EU sample in 2019. 

Companies that contributed most to the R&D growth of the EU sample 

Company Country Sector 1-year R&D growth (%) 

SAP Germany ICT services 18.6 

VOLKSWAGEN Germany Automobiles & other transport 4.9 

DAIMLER  Germany Automobiles & other transport 6.5 

BAYER  Germany Health industries 10.2 

FIAT CHRYSLER  Netherlands Automobiles & other transport 13.9 

PEUGEOT France Automobiles & other transport 11.3 

ASML HOLDING  Netherlands ICT producers 25.5 

NOKIA Finland ICT producers 9.1 

ESSILORLUXOTTICA France Health industries 188.4 

C.H. BOEHRINGER SOHN AG & CO. 

KG 

Germany Health industries 9.4 

Companies that affected most negatively the R&D growth of the EU sample 

Company Country Sector 1-year R&D growth (%) 

NXP SEMICONDUCTORS Netherlands ICT producers -4.3 

MYLAN Netherlands Health industries -12.5 

TELEFONICA  Spain ICT services -8.6 

NOVO NORDISK Denmark Health industries -4.8 

BANCO SANTANDER Spain Others -6.4 

COMMERZBANK Germany Others -40.7 

DANSKE BANK Denmark Others -29.2 

DEUTSCHE BANK Germany Others -19.7 

ALLERGAN COMPANY Ireland Health industries -20.4 

BMW Germany Automobiles & other transport -6.8 

Source: The 2020 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&I. 

 

Trends in sales, capex, profits and employees for the 542 EU companies 

 

¢ƘŜ ƴŜǘ ǎŀƭŜǎ ƻŦ 9¦ ŎƻƳǇŀƴƛŜǎ ǊŜŀŎƘŜŘ ϵ4.8 trillion, a 2.2% increase over the previous year. The 

sectors showing the best sales performance were Aerospace & defence (13.5%), Health industries 

(8.8%) and ICT producers (8.6%), while sales declined in the Chemicals (-8.3%) and Others (-0.5%) 

sectors. In the Others group, the decline in sales of oil companies, accounting for 15% of total sales in 

ǘƘŜ 9¦ ǎŀƳǇƭŜΣ ƘŜƭŘ ōŀŎƪ ǘƘŜ 9¦Ωǎ ǎŀƭŜǎ ƎǊƻǿǘƘΣ especially Total (-4.3%) and ENI (-7.8%).  
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The 421 EU companies significantly increased capital expenditure (9.1%), a trend driven by the 

Industrials and low-tech sectors (ŀƴ ƛƴŎǊŜŀǎŜ ƻŦ ϵнсΦсbn, much larger ǘƘŀƴ ǘƘŜ wϧ5 ƛƴŎǊŜŀǎŜ ƻŦ ϵмлbn).  

The worst performance of EU companies was in terms of Operating profits (-6.7%), which decreased 

for most sectors except for Health industries and ICT services. In particular, the drop in profits was due 

to the performance of companies like ARCELORMITTAL, which was affected by the drop in steel prices 

and the US-China trade war, and DAIMLER, whose drop in operating profits probably resulted from 

ǘƘŜ ƛƴǘŜǊƴŀƭ ǊŜǎǘǊǳŎǘǳǊƛƴƎ ƻŦ ǘƘŜ ŎƻƳǇŀƴȅΩs production from diesel to electric cars and vans. 

The 421 companies based in the EU employed 16.8 million people, 0.2% more than the year before. 

Employment increased in the ICT producers sector, in the Health and Aerospace & defence sectors, 

while all other sectors reduced their number of employees. 

The market capitalisation of the listed companies based in the EU decreased by 3.7%. 

2.1.3 Non-EU companies 

 

Companies based in the US 

Figure 2.2 depicts the set of 775 companies based in the US, with the size and colour intensity of the 

ŎƻƳǇŀƴƛŜǎΩ ƴŀƳŜǎ being proportional to their R&D investment in 2019. The top 2500 investors in R&D 

worldwide comprises 775 US companies. Among the top 10 companies in the US sample, 9 are from 

the ICT industry (ALPHABET at 1, MICROSOFT at 2, APPLE at 5, FACEBOOK at 7, INTEL at 8) or Health 

(JOHNSON & JOHNSON at 10, MERCK US at 13, GILEAD SCIENCES at 15, PFIZER at 16), and the tenth 

company is from Automobiles (FORD at 18).  

Figure 2.2 ς Word cloud of top US investors in R&D.  

Note: Size of the name and intensity of the colour proportional to R&D in 2019  

Source: The 2020 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&I. 

 

The R&D performed by US companies is mainly in the ICT services (30.2%), Health industries (26.4%) 

and ICT producers (24.5%) sectors, with these 3 sectors accounting for 81.1% of total US R&D. 

The 775 companies based in the US ƛƴǾŜǎǘŜŘ ϵоптΦтōƴ in R&D, representing a double-digit increase in 

2019 (10.8%), and a similar growth rate as that of the previous year. ¦{ ŎƻƳǇŀƴƛŜǎΩ Ǝƭƻōŀƭ wϧ5 ǎƘŀǊŜ 

reached 38.4%, somewhat higher than in the previous year. 
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The R&D growth of the 775 US companies was driven by ICT services (22.6%) and Health industries 

(13.7%), which account respectively for 27.4% and 25.8% of total US R&D. US companies reduced R&D 

investment in the Chemicals and Automobiles sectors. 

US-based companies modestly increased net sales (2.1%). A reduction of net sales in sectors such as 

Chemicals and low-tech industries offset the significant sales increases in ICT services and Health 

industries. Capex expenditures by US companies stagnated. The capex expenditure of US companies 

increased in low-tech sectors, Health industries and Aerospace & defence, and decreased in most 

other sectors, mainly in Automobiles, Chemicals and Industrials. US companies showed modest 

increases in profits (0.5%) and number of employees (0.1%). The market capitalisation of US-listed 

companies dropped by 1.0%. 

 

Companies based in Japan 

Figure 2.3 depicts the set of 309 companies based in Japan, with the size and colour intensity of the 

ŎƻƳǇŀƴƛŜǎΩ ƴŀƳŜǎ being proportional to their R&D investment in 2019. The top 2500 investors in R&D 

worldwide included 309 Japanese companies. In the top 10 Japanese companies, four are Automobile 

companies (TOYOTA at 12, HONDA at 17, NISSAN at 35, DENSO at 42), two are Leisure goods 

companies (PANASONIC at 39, Sony at 43), one is a Health company TAKEDA PHARMACEUTICAL at 45) 

and three are ICT companies, two producers (CANON at 63, HITACHI at 65) and one services (NTT at 

86). 

Figure 2.3 ς Word cloud of top Japanese investors in R&D.  

 

  
Note: size of the name and intensity of the colour proportional to R&D2019  

Source: The 2020 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&I. 

R&D investment by the Japanese companies is mostly in the Automobile (31.3%) and ICT producers 

(18.8%) sectors, with a sector specialisation pattern similar to the EU, which is also led by the 

Automobile sector. 

¢ƘŜ олу ŎƻƳǇŀƴƛŜǎ ōŀǎŜŘ ƛƴ WŀǇŀƴ ƛƴǾŜǎǘŜŘ ϵммпΦуōƴ ƛƴ wϧ5Σ ƻƴƭȅ мΦ8% more than in the previous 

year. The global R&D share of Japanese companies continued to decline (12.7% in 2019 vs. 22% in 

2009), as it has done for 10 years.  

The largest contribution to the R&D growth of the Japanese group was made by Automobiles (2.2%), 

which accounted ŦƻǊ ом҈ ƻŦ ǘƘŜ ƎǊƻǳǇΩǎ wϧ5, with Health industries (5%) accounting for 12.1% of 

WŀǇŀƴΩǎ wϧ5 growth. 
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Net sales by Japanese companies dropped by 2.3%, mostly due to a decrease in sales in the 

Automobiles and ICT producers sectors. However, they increased capital expenditures by 3.0%, which 

was driven by investments in low-tech sectors, ICT services and Health industries. The operating 

profits of Japanese companies decreased by 29.1%, and market capitalisation decreased by 12.4%. 

The number of people employed by Japanese companies increased slightly (0.7%). 

The drop in the profits of Japanese companies is mostly due to the performance of companies like 

SOFTBANK (loss in their venture fund financings start-ups); NISSAN MOTOR (due to falling sales and 

appreciation of the yen); and ENEOS HOLDINGS (affected by fall in oil and steel prices). 

Companies based in China 

Figure 2.4 depicts the set of 536 companies based in China where size and colour intensity of the 

ŎƻƳǇŀƴƛŜǎΩ ƴŀƳŜǎ ŀǊŜ ǇǊƻǇƻǊǘƛƻƴŀƭ ǘƻ their R&D investments in 2019. 

In the top 2500 investors in R&D worldwide, there are 536 Chinese companies, representing an 

increase of 29 compared to the Scoreboard 2019, and almost the same number as EU companies. Of 

the top 10 Chinese companies, two are ICT producers (HUAWEI at 3, ZTE at 95), three are ICT services 

companies (ALIBABA at 26, TENCENT at 46, BAIDU at 46), three are construction companies (CHINA 

STATE CONSTRUCTION ENGINEERING at 54, CHINA RAILWAY CONSTRUCTION CORPORATION at 74, 

CHINA RAILWAY GROUP at 75) and one is an automobile company (SAIC MOTOR at 82). HUAWEI is by 

far the biggest R&D investor in China, making up 16% of total R&D in the Chinese sample. 

Figure 2.4 ς Word cloud of top Chinese investors in R&D.  

 

 
Note: size of the name and intensity of the colour proportional to R&D2019  

Source: The 2020 EU Industrial R&D Investment Scoreboard, European Commission, JRC/DG R&I. 

The R&D done in China is mainly in the ICT producers sector (30.0%), followed by the Construction 

sector, which accounts for 12.2% of the total. 

¢ƘŜ рос ŎƻƳǇŀƴƛŜǎ ōŀǎŜŘ ƛƴ /Ƙƛƴŀ ƛƴǾŜǎǘŜŘ ϵммуΦуōƴ ƛƴ wϧ5Σ ŀ ǎǳōǎǘŀƴǘƛŀƭ ƛƴŎǊŜŀǎŜ όнмΦл҈ύ over the 

previous year, but lower than the 27% increase of the previous year. Chinese companies showed 

double-digit R&D growth in all sectors except for Automobiles. /ƘƛƴŜǎŜ ŎƻƳǇŀƴƛŜǎΩ ǎƘŀǊŜ ƛƴ Ǝƭƻōŀƭ 

R&D continued to increase in 2019, reaching 13.2%, higher than WŀǇŀƴŜǎŜ ŎƻƳǇŀƴƛŜǎΩ level of R&D 

investment. The 536 Chinese companies showed robust growth in net sales (10.2%), driven by high 

sales growth in low-tech sectors but also in the ICT and Health sectors.  










































































































































