
 
 

 

 
 

 

 

 

 

 

 

Introduction 

Research and innovation are cornerstones for the sustainable social and economic development 

of modern societies. European economic growth has been largely driven by innovation over the 

last decades. In June 2018, the European institutions proposed the new Framework Programme 

for the period 2021-2017, the 9th of a series of funding initiatives for promoting and supporting 

research and innovation. It should be approved in 2020 and launched in 2021.  

 

1. The innovation ecosystem. A comparison between Europe and other leading 

world economies 

With only 7% of the world’s population, Europe accounts for about one fifth of global R&D 

spending ($ 427.6 billion in 2017). European R&D expenditure has steadily increased since the 

beginning of the century (Fig. 1), roughly following the same pattern as the United States and 

registering a 5.1% average annual growth in the period (4.2% for the US). Similarly, Japan and 

South Korea have shown the same trend, with the latter experiencing a more sustained growth 

(+9.8% vs. +3.3%). China shows the fastest growth trend in R&D spending (+17.3% average 

annual growth rate over the period 2000-2017, with a marked acceleration in the last decade) 

and now ranks second in absolute terms for R&D expenditure after the US. 

 

In terms of R&D expenditure share of GDP, South Korea is the best performing country, with 

4.55% in 2017 (double than the 2000 figure). The EU, instead, is the worst performing at 2.13%, 

with only a slight increased since 2000 and recently being overtaken by China. Moreover, there 

is a significant variation within the EU countries.  
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In 2017, the top EU country – Sweden – allocated 3.3% of R&D of the GDP ratio, whereas Latvia 

was at the bottom, with only 0.5% of its GDP spent on R&D. 

Fig. 1: Gross expenditure on R&D (GERD) 

 

 

Source: I-Com elaboration on OECD data 

 

The share of government R&D funding for all the cases under study decreased. More 

specifically, the government input has dropped by more than 4 p.p. (percentage points) in the 

EU28, whereas the share of R&D expenditure from foreign countries has increased from about 

7% to 10% (Fig. 2).  
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China also shows a notable decline with government input dropping from 33% in 2000 to 20% 

in 2017, while in the business sector expenditure on R&D has recovered, increasing from 57.5% 

to 76.5%. However, the EU clearly performs better when considering human resource allocation 

in R&D activities. The absolute number of researchers1 is the highest among the main world 

regions, with approximately 2 million researchers, ahead of China by more than 250,000 units 

and the US by more than 600,000 units (Fig. 3).  

Japan and South Korea lag behind with, respectively, less than 700,000 and 400,000 

researchers. Nevertheless, South Korea, in relative terms, shows the best performance, as well 

as in terms of a growth trend over time, with 14.4 researchers per thousand employees in 2017, 

an increase from only 5.1 in 2000 (Fig. 4).  

Other countries lag well behind, including the EU with an average of 8.3 researchers per 

thousand employees, though better than China with only 2.2 per thousand. However, the EU 

share has increased by over 3 p.p. since the beginning of the century, thus largely closing the 

gap with Japan, whose share of researchers has stagnated. 

 

Fig. 3: Total number of researchers (2017) 

 

Source: I-Com elaboration on OECD data 

* The last data available for the US is up to 2016 

 
 
 
 

 
1 Includes both public and private researchers. 
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If we look at the output of R&D investments – as measured by scientific publications and patents, 

on the one hand, and high-tech exports, on the other – the EU performs quite well. More 

specifically, concerning scientific production, in 2015, the EU published the largest number of 

scientific works – over 7,000 – although only 14.1% were among the 10% most cited, a share 

that is, however, among the highest – only the US is higher at 16.4% (Fig. 5).  

In addition, European researchers seem to be the most productive, with an average of about 3.6 

publications per researcher.  

The US immediately follows, whereas Korea lags behind, both in absolute and relative terms, 

although its publications are, on average, of good quality (10% among the most cited). 

 

 

 

 

 

 

Fig. 4: Number of researchers (per 1000 employees) 

 

Source: I-Com elaboration on OECD data 

0

2

4

6

8

10

12

14

16

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Japan Korea US EU 28 China



 

5 

 

 

 

 

 

As far as intellectual property rights are concerned, the number of patents granted in the EU 

(282,000) is more or less at the same level as in Japan and the US (285,000), while China 

outperforms (with over 352,000 patents) (Fig. 6). Furthermore, three key enabling technologies 

(ICT, energy and life science), account for 27% of total European patents, even if much lower 

than the US (48%) Korea (39% and Japan (32%). 

Differently from scientific publications, European research reveals the worst performance when 

patents are considered out of the number of researchers, as shown in Fig. 7 (only 144 patents 

per thousand researchers - much less than in Japan with 423 patents per thousand 

researchers). There is also a high variability among Member States.  

The top EU country – Luxembourg – registers 777 patents per thousand researchers, while the 

bottom – Portugal – registers only 10. 

 

 

 

 

 

 

Fig. 5: Scientific publications (2015) 

 

Source: I-Com elaboration on OECD data 
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Fig. 6: Patents by sector* (2017) 

 

Source: I-Com elaboration on WIPO data 

*Energy sector includes the categories “Electrical machinery, apparatus, energy” and “Engines, pumps, 

turbines”; Life Science includes the categories “Medical technology” and “Pharmaceuticals”; ICT & Media 

includes the categories “Audio-visual technology”, “Telecommunications”, “Digital communication”, “Computer 

technology” and “IT methods for management” 

Fig. 7: Patents per 1000 researchers (2017) 

 

Source: I-Com elaboration on WIPO and OECD data 
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Finally, looking at the share of high-technology exports, it emerges that Europe is among the 

top performers, with over $616 billion in products exported in 2016 (32% of the global total), 

followed by China (25%), that has caught up very rapidly since the beginning of the century 

(from only 4% in 2000). Both the EU and China are well ahead of the other three countries taken 

as a benchmark (that collectively account for only 19%) and the remaining 24% being attributed 

to the rest of the world (Fig. 8). It is also worth noting the marked decreasing trend of the share 

of both Japan and US exports in the considered period, that declined from 11% to 5% for Japan 

and from 17% to 8% for the US. However, the EU share of technological products out of total 

manufactured exports is only about 16%, the lowest – together with Japan - among the countries 

under consideration (Fig. 9). 

 

Fig. 8: High-tech exports (2016) 

 

Source: I-Com elaboration on World Bank data 
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Fig. 9: Share of high-tech exports out of total manufactured exports 

 

Source: I-Com elaboration on World Bank data 

 

2. EU Programmes for R&I 

The European flagship initiatives to support innovation are the Framework Programmes. In 

2014, the 8th Framework Programme, Horizon 2020, was launched with a budget of €80 billion 

and distributed over three main pillars:  

Excellent Sciences, funded with €24.4 billion, including the European Research Council, 

Future and Emerging Technologies, Marie-Skłodowska-Curie Actions and European 

research infrastructures, which also included digital infrastructures;  

Industrial Leadership, with €17 billion and focused on enabling industrial technologies, 

access to risk finance and innovation in SMEs;   

Societal Challenges, with €29.6 billion for health, food, agriculture and energy. 

 

Up to now, Horizon 2020 has funded more than 7,500 collaborative projects involving 23,664 

participants from 149 countries, which results in almost 1.5 million one-to-one collaborations. 

In the assessment for future Programmes, a series of key elements were identified, such as 

continuing the simplification of the Programmes, increasing synergies with EU policies and other 

EU funding Programmes as well as strengthening international cooperation, reinforcing 

openness and rationalizing the funding landscape. On 7 June 2018, the Commission published  
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its proposal for Horizon Europe - the Framework Programme for Research and Innovation for 

the period 2021-2027, with a funding of €100 billion.  

Horizon Europe is divided into three pillars, each being interconnected with the others and 

complemented by underpinning activities, to strengthen the European Research Area. 

Specifically, the Programme is focused on the following pillars:  

Open Science, supporting excellence in science in a bottom-up approach in order to 

reinforce Union scientific leadership, high-quality knowledge and skills development. It 

fosters frontier research projects defined and managed by researchers themselves 

through the European Research Council (€16.6 billion), funds for researcher fellowships 

and exchanges through Marie Skłodowska-Curie Actions (€6.8 billion), and invests in 

world-class research infrastructures;  

 

Global Challenges and Industrial Competitiveness (€ 52.7 billion), taking forward the 

societal challenges and industrial technologies in a more ‘top down’ directed approach, 

addressing Union and global policy and competitiveness challenges and opportunities. 

The proposal identified five clusters: health; inclusive and secure societies; digitalization 

and industry; climate; energy and mobility; and food and natural resources. It includes 

activities pursued by the Joint Research Centre (€2.2 billion) which supports EU and 

national policymakers with independent scientific evidence and technical support;  

 

Open Innovation (€13.5 billion), aiming to ensure a frontrunner role for Europe in market-

creating innovation through the European Innovation Council (€10 billion), encouraging 

the deployment of the overall European innovation landscape, as well as strengthening 

the European Institute of Innovation and Technology (EIT) to foster the integration of 

business, research, higher education and entrepreneurship (€3 billion). 

 

The Commission proposal defines the principle of open science as the modus operandi of the 

new Programme. It will continue to improve the open access policy of Horizon 2020 requiring 

open access to publications and data and to research data management plans. The Programme  
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will foster the widespread use of FAIR (findable, accessible, interoperable and re-usable) data, 

activities enhancing researchers’ skills in open science, and support reward systems increasing 

open science. It also sets a new and more impact-focused approach to partnerships, identifying 

three different levels of partnerships that are co-programmed, co-founded and institutionalized 

partnerships and emphasizes the importance of enhanced Synergies between other EU 

Programmes. 

 

3. USA and China initiatives for R&I.  

As shown in Fig. 1, the USA is the leading investor in R&D worldwide. The federal government 

has played an important role in supporting R&D efforts that have led to scientific breakthroughs 

and new technologies.  

The government supports several scientific and engineering R&D sectors, including national 

defense, health, safety, the environment, energy and security, advancing knowledge in general, 

developing the scientific and engineering workforce and strengthening US innovation and 

competitiveness in the global economy. The funding system is based on individual agencies 

financed by the federal R&D budget.  

The budget of the Agencies is subjected to review, revision and approval by the Office of 

Management and Budget (OMB) and become part of the President’s annual budget submission 

to Congress. In the definition of the national R&D priorities the Congress plays a central role in 

setting the overall allocation of R&D funding, the distribution among agencies, and the 

identification of specific programs. 

 

The “Federal Research and Development (R&D) Funding: FY2019” describes the U.S. 

system disclosing some interesting facts and data on the US approach to R&D. President 

Trump’s budget request for FY2019 included approximately $131.0 billion for R&D, of which 

$118.1 billion is included in the President’s budget. An estimated additional $12.9 billion in non-

defense discretionary R&D was requested as part of an addendum to the President’s budget.  
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Under President Trump’s FY2019 budget request, eight federal agencies will receive more than 

96% of total federal R&D funding:  

Department of Defense - 48.4%; 

Department of Health and Human Services (HHS), primarily the National Institutes of 

Health (NIH) - 20.9%; 

Department of Energy (DOE) - 10.7% 

National Aeronautics and Space Administration - 9.0%; 

National Science Foundation (NSF) - 3.5%;  

Department of Agriculture (USDA) - 1.6%;  

Department of Commerce (DOC) - 1.2%; 

Veterans Affairs (VA) - 1.1%.  

 

As shown in Fig. 1, the role of the private sector in financing R&D activities is prominent. It is 

interesting to note the different role of the public and private sector when considering basic, 

applied or development research activities. 

In 2016, the federal government was the nation’s largest supporter of basic research, funding 

44% of U.S. basic research. Business funded 27% of basic research, with state governments, 

universities and other non-profit organizations funding the remaining 29%. For U.S. applied 

research, business was the primary funder, accounting for 53% in 2016, while the federal 

government accounted for 35%. State governments, universities and other non-profit 

organizations funded the remaining 12%. In 2016, business also provided the vast majority of 

US funding for development, accounting for 82% of development funding, while the federal 

government provided 16%. State governments, universities and other non-profit organizations 

funded the remaining 2%. President Trump’s FY2019 request included $ 27.3 billion for basic 

research, $ 31.6 billion for applied research, $ 56.7 billion for development and $ 2.4 billion for 

facilities and equipment. 

Among the different supported initiatives, it is interesting to highlight the importance of the 

Networking and Information Technology Research and Development Program.   
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This is the primary mechanism through which the federal government coordinates its 

unclassified networking and information technology R&D investments in areas such as 

supercomputing, high-speed networking, cybersecurity, software engineering and information 

management.  

As well, there is the U.S. Global Change Research Program which coordinates and integrates 

federal research and applications to understand, assess, predict and respond to human-induced 

and natural processes of global change, and the National Nanotechnology Initiative which 

is a multiagency R&D initiative to advance understanding and control of matter on a nanoscale. 

China is also a leading player in the global R&D arena.  

The 16th National Congress of the Chinese Communist Party commissioned the formulation of 

an Outline for a National Medium- and Long-term Program for Science and Technology 

Development (2006-2020).  

 

The general objectives for the nation’s S&T development (2006-2020) are to:  

1) markedly enhance indigenous innovation capability and S&T levels in promoting economic 

and social development and in maintaining national security, in an effort to provide a strong 

support for the building of a high economical level society;  

2) markedly improve basic research and frontier technology development; 

3) attain a series of high world impact S&T achievements and join the ranks of innovative 

countries, thus paving the way to become a world S&T power by the mid-21st century.  

 

The Program also identifies industries and sectors that are both critical to economic and social 

development and national security and in dire need of S&T support, establishing the priority 

topics for each. Specifically, the areas identified are: energy, environment, agriculture, 

manufacturing industry, transportation, information industry and modern service industry, 

population and health, urbanization and city development, public security and national defense. 

Four major scientific research programs are identified and deployed in line with the world S&T 

development trends and China’s major national strategic needs.  
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These programs are aimed at playing a strong role in S&T development, rapidly improving 

sustainable innovation capacity, and possessing a high-caliber research contingent. The 

document also underlines that the S&T system reform will strive to accomplish the following 

major missions:  

1) supporting and encouraging enterprises to become the main players in technological 

innovation;  

2) furthering institutional reforms and establishing a modern research institute system;  

3) advancing the S&T management system reform;  

4) vigorously pushing forward the construction of a National Innovation System adapting to 

Chinese conditions and demands. 

 

The same document also highlights the importance of setting financial and taxation policies 

encouraging technological innovation for enterprises, strengthening the assimilation and 

absorption of imported technologies and re-innovation, government procurement favoring 

indigenous innovation, Intellectual Property Rights (IPR) Strategy and Technology Standards 

Strategy to safeguard the interests of IPR owners, Financial Policies encouraging innovation 

and pioneering, accelerating the industrialization of high technologies and the spread of 

advanced appropriate technologies, expanding international and regional S&T cooperation and 

exchanges, improving scientific and cultural literacy of the entire nation and building a social 

environment conducive to S&T innovation, strengthening the construction of S&T infrastructure 

platforms. On 8 August 2016, the 13th Five-year Plan on Science, Technology and 

Innovation was issued setting out the guidelines, requirements, strategic tasks and reform 

measures for the forthcoming five years.  

The Plan stresses that innovation is the primary driving force for development and maps out the 

blueprint for S&T innovation in the next five years. The general goal is to transform China into a 

knowledge-based economy becoming one of the top 15 innovative countries by 2020.  
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Specific targets are identified such as reaching 20% of GDP from knowledge-intensive areas, 

doubling the number of patent applications from 2015 and reaching 2.5% of GDP in R&D 

investment. 

The Program sets out tasks in six different aspects: 

- strengthening China’s first-mover advantages while striking a balance between 

current and long-term strategies; 

- enhancing original innovation capabilities with a focus on encouraging strategically 

important innovation; 

- expanding the scope for innovative development at home and abroad in a 

coordinated manner; creating a favorable ecosystem to pave the way for mass 

entrepreneurship and innovation;  

- further advancing the reform in the S&T system to remove obstacles to innovation 

and the translation of innovative ideas;  

- stepping up efforts to popularize science and nurture an innovative culture to improve 

public awareness.  

The document underlines the importance of improving the quality of talent and core technologies 

still controlled by foreign nations, setting the following guiding principles:  

1) organizing innovation projects (implementing important and long-term key S&T 

projects, building a globally competitive industrial technology system, optimizing a 

technology system that supports livelihood improvement and sustainable development 

and establishing a technology system that safeguards national security and strategic 

interests);  

2) encouraging innovation and improving regional innovation capabilities (creating an 

ecosystem able to encourage mass innovation and entrepreneurship, building a business 

incubation system that serves the real economy, optimizing the financial system that 

supports S&T innovation and entrepreneurship and improving services for S&T 

innovation and entrepreneurship). 
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The importance of research and innovation is also emphasized by Made in China (MIC) 2025, 

an initiative launched in June 2018 by Prime Minister Li Keqiang, which strives to secure a 

position of as a global powerhouse in high-tech industries2 for China. The aim is to reduce 

China’s reliance on foreign technology imports and invest heavily in its home-based innovation 

solutions in order to create highly competitive Chinese companies, both domestically and 

globally. The government has also introduced various targets for companies, including an 

increase in research and development as a percentage of sales from 0.95 % to 1.68 %. 

 

4. Power breakfast main highlights 

Horizon Europe and the Global Race for Innovation 

The European Union represents a substantial portion of the world’s research and development 

(R&D) expenditures (20% compared to the 7% share of world population). In terms of Europe’s 

R&D capacity, the EU possesses the world’s largest R&D labor force – approximately two million 

researchers – and maintains an international dominance in the export of high-tech goods. 

However, despite these strengths, Europe finds itself pressured by international competition 

from Japan, South Korea, and most fiercely, the US, and China. Coinciding with these foreign 

forces, domestic problems signal trouble for sustainable development and dominance of 

European R&D. 

In order to address these issues, the new Commission will reflect on the former R&D framework 

- Horizon 2020 - and seek to develop a new framework – Horizon Europe - to bolster growth and 

international competitiveness of Europe’s knowledge economy. 

  

EU R&D: challenges and competitors 

The EU R&D industry is facing a variety of challenges both foreign and domestic. As for 

international competitors, Chinese industry exhibits striking increases in R&D sectoral growth  

 
2 The document identifies 10 key industries - advanced information technology; automated machine tools and robotics, 
aerospace and aeronautical equipment, ocean engineering equipment and high-tech shipping, modern rail transport 
equipment, energy saving and new energy vehicles, power equipment, new materials, medicine and medical devices and 
agricultural equipment. 
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and production. For instance, China is outcompeting Europe in the number of absolute patents 

and patents in key enabling technologies such as life science (pharmaceuticals), energy, 

telecommunications and media. China exhibits a competitive edge over Europe with its ability 

to recruit young researchers at an impressive rate. An additional foreign challenge is the appeal 

of the US for young businesses, as many European startups leave the EU in search of American 

funding. 

At the domestic level, Europe is experiencing income inequality, declining trust in public 

institutions, and effects of climate change - all limits on growth and productivity. Further, EU 

R&D suffers from policy fragmentation between Member States, hindering the functioning of a 

truly integrated European knowledge economy. Horizon Europe will look to formulate a budget 

and strategy which can increase Europe’s R&I presence on the world stage as well as address 

domestic socio-economic market barriers. 

 

Solutions: policy co-creation 

The new Commission will look to improve the former R&D framework – Horizon 2020 – by 

crafting its successor – Horizon Europe – with emphasis on “impact”, “relevance”, and 

“openness”. Functionally, these themes will encourage Horizon Europe to explicitly state desired 

policy results, engage with public opinion, and facilitate cross-sectoral policy production and 

design. In fact, the engine of Horizon Europe’s policy regime will be fueled by cross-collaboration 

and co-creation, as this will allow for sustainable innovation in the absence of a strict regulatory 

environment. The logic of co-creation posits that cooperation between civil society and state will 

produce optimal policy environments for both public and private actors.  

To promote co-creation, Horizon Europe’s main pillar, “Global Challenges & EU Industrial 

Competitiveness”, will tether societal challenges to industry by providing a “pooled budget” for 

Commission DGs (a cross-collaboration enforcement mechanism).  

 

Solutions: facilitating international collaboration 

As the US and China project R&D global prominence through the strength of their industries’ 

international presence, Horizon Europe will aim to stimulate transnational activity.  
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The Commission has recognized that Horizon 2020, as well as Europe’s decreased investment 

in the BRICS countries, have caused a decline in international corporate activity. In response, 

Horizon Europe will open up to international investments. In particular, countries caught between 

the US and China, such as Japan, Australia, Canada, and New Zealand, may see it in their 

interest to engage in R&I collaboration with Europe as a means of increasing the power of their 

respective industries. If Europe can offer a “middle-ground” collaboration between these states, 

it will be able to gain capacity and influence in world R&D. Here, Horizon Europe directly 

addresses the need for international cooperation which will be paramount when tackling 

transboundary issues like combatting climate change and promoting environmental protection. 

 

Solutions: synergy between Member States 

The European Union operates through its Member States, which makes them the principle 

agents of policy implementation and enforcement. It is imperative for EU market functioning that 

Member States are capable of enforcing policy in order to establish market synergy. As a trend, 

R&D input and output between Member States has been highly uneven – hindering synergy. 

For example, Sweden spends 3.3% of GDP on R&I while Latvia invests only 0.5%. For Europe 

to ascend to a position of global R&D leadership, it is imperative for Horizon Europe to engage 

member states in co-creation dialogue as to promote policy implementation and enforcement. 

Further, for the first time ever, Horizon Europe will issue a recommendation for R&D spending 

in all Member States. If regulatory synergy can be attained, the EU will see its R&D industry 

stretch across the Member States to form an integrated and vibrant knowledge economy. 

 


