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Chapter 5

Progress on digital transformation
The European Union is closing the digital adoption gap with the United States. More than half of EU 
firms responded to the pandemic by investing in digitalisation, and they are rapidly catching up with their 
US peers in implementing advanced digital technologies. Despite this, Europe is not well positioned in 
digital innovation, and is at risk of developing dependencies in several critical technologies. 

Digitalisation drives firms’ resilience to economic disruption and climate change, and it has helped 
European firms adjust at a time of repeated shocks. Digital companies displayed more resilience to 
the economic and trade disruptions unleashed by the COVID-19 crisis and the war in Ukraine, suggesting 
that they found more efficient ways of working. Digital firms generally perform better than non-digital 
firms, tending to be more innovative and productive. They are also more likely to engage in international 
trade and invest in addressing the physical and transition risks of climate change. Digital technologies 
will be key to meeting the ambitious goals of the European Green Deal.

Successfully managing the digital transition and taking advantage of its long-term benefits goes beyond 
technology adoption. The digital transformation is a societal change. Striking the right technological 
balance is a complex process for the European Union, which is caught between global players that are 
defining the cutting edge of digital innovation, national preferences and societal and regulatory patterns 
that set boundaries on the use of digital technologies. To make the most of the digital transformation, 
the European Union will need to position itself well in the global environment, creating better internal 
conditions for innovation in technologies that are crucial to European interests and taking full advantage 
of the benefits of digitalisation, while staying within the boundaries of the European economic model. 

Firms’ digitalisation depends on external and internal factors. These include adequate digital 
infrastructure and competition-friendly regulation, as well as management decisions on investment 
in employee training and trade with firms in innovative sectors, which accelerates the spread of digital 
technologies. A coordinated policy framework is crucial for addressing infrastructure gaps, improving 
digital skills, developing the innovation environment and regulating efficiently. Governments and 
municipalities also need to embrace digitalisation themselves. For many regions, this implies a coherent 
approach to digital governance, guided by the needs of people and firms. The right balance is especially 
important for businesses that are not using cutting-edge digital technologies, as recent crises — the 
coronavirus pandemic and the war in Ukraine — are likely to exacerbate the digital divide between more 
and less tech-savvy companies. 

https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en
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Introduction
According to the results of the EIB Investment Survey (EIBIS), more than half of companies in the European 
Union responded to the pandemic by investing in digitalisation. European firms are also rapidly catching 
up with their US peers in the implementation of advanced digital technologies. Europe continues to lag 
behind other global players in digital innovation, however, and it is at risk of developing dependencies 
in several critical technologies. The European Union needs to focus on critical factors such as digital 
infrastructure, regulation and digital skills, and it must further strengthen and defend its ability to innovate 
in strategic technologies. At a time of repeated shocks and structural transformation, digitalisation drives 
resilience and adaptation, and it enables firms and societies to prosper.

This chapter is split into five sections. The first assesses the current trends in technological adoption 
and looks at how the pandemic accelerated digitalisation, while highlighting the risk that some firms 
may be left behind. The second section focuses on external enablers of digitalisation and stresses the 
importance of adequate digital infrastructure and regulation. The third section discusses how firms’ 
internal workings, such as investment in employee training to improve digital skills and engagement 
with innovative sectors, influence digitalisation, and looks at the factors affecting whether firms take 
advantage of digitalisation. The fourth section explores digitalisation as a driver of firms’ resilience and 
their ability to transform to address trade shocks and structural changes being caused by the green 
transition. The last section presents policy implications and conclusions. 

Adoption, innovation and risks of polarisation 

The pandemic has accelerated digitalisation

More than half of firms invested in digitalisation in response to the COVID-19 crisis. In the European 
Union, 53% of firms report taking action to become more digital — for example by providing services 
online — according to the results of the EIBIS conducted from April to July 2022. However, significant 
differences exist between countries and firm sizes.1 Also, the share of firms that invested in digitalisation as 
a response to COVID-19 is higher in the United States than in the European Union, and this gap increased 
from 2021 to 2022 (Figure 1a). Micro and small firms are lagging medium-sized and large firms. In the 
European Union, only 30% of microenterprises stated that they took steps to improve digitalisation in 
2022, compared with 63% of large firms (Figure 1b). European micro and small firms are also less likely 
than their US peers to report having invested in becoming more digital.

In addition to moving ahead with basic digitalisation, European firms are accelerating the adoption 
of new, advanced digital technologies after putting these processes on hold in the first year of the 
pandemic. The European Union has been closing its digital adoption gap with the United States over the 
past four years. But implementing advanced digital technologies requires more significant investment 
than simple digitalisation activities such as providing services online. Beyond the short-term response to 
COVID-19 and the war in Ukraine, the digital transformation of the EU economy will require the adoption 
of more advanced digital technologies, such as 3-D printing, advanced robotics, the internet of things, 
big data analytics and artificial intelligence, drones, online platforms and augmented reality. The share 
of EU firms implementing advanced digital technologies increased from 2021 to 2022, reaching 69%, 
compared with 71% in the United States (Figure 2). 

1	 All the associations discussed in the analysis using EIBIS data — such as the links between digitalisation and firm size, firm productivity, internet speed or digital 
skills — also hold in multivariate regression analysis controlling for other potential factors that may influence the analysis, such as firm age, sector and country.
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Figure 1 
Investment in digitalisation as a response to COVID-19 (% of firms) 
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Source:	 EIBIS 2021-2022.
Note:	� The numbers over the bars indicate differences in percentage points between the United States and the European Union. 
Question:	� As a response to the COVID-19 pandemic, have you taken any actions or made investments to become more digital (e.g. moving 

to online service provision)? 

Figure 2 
Adoption of advanced digital technologies (% of firms) 
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Source:	 EIBIS 2019-2022.
Note:	� The numbers over the bars indicate differences in percentage points between the United States and the European Union. A 

firm is identified as having adopted an “advanced digital technology” if at least one digital technology specific to its sector 
was implemented in parts of the business and/or if the entire business is organised around at least one digital technology. 

Question:
(2019-2021) 

Can you tell me for each of the following digital technologies if you have heard about them, not heard about them, implemented 
them in parts of your business, or whether your entire business is organised around them? Firms were asked to answer the question 
for four different digital technologies specific to their sector (see the note to Figure 3 for the definitions of digital technologies). 

Question: 
(2022)

To what extent, if at all, are each of the following digital technologies used within your business? Not used in the business; used 
in parts of the business; entire business is organised around this technology. 
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Advanced robotics and online platforms remain the most widespread digital technologies. The 
implementation of most advanced digital technologies has progressed over the past four years (Figure 3a). 
The gap in the adoption of internet of things technologies between the European Union and the United 
States has narrowed in the last year. The gap was 12 percentage points in 2022 (Figure 3b), compared 
with 18 percentage points in 2021. 

Figure 3 
Adoption of specific digital technologies (% of firms)
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Source:	 EIBIS 2019-2022. 
Note:	� “3-D printing” is also known as additive manufacturing (manufacturing, construction, infrastructure). “Robotics” is automation 

via advanced robotics (manufacturing). “Internet of things” refers to electronic devices that communicate with each other without 
human assistance (all sectors). “Big data and artificial intelligence” refers to cognitive technologies, such as big data analytics 
and artificial intelligence (manufacturing, services, infrastructure). “Drones” are unmanned aerial vehicles (construction). 
“Augmented reality” refers to augmented or virtual reality, such as presenting information integrated with real-world objects 
using a head-mounted display (construction, services). “Online platforms” refers to a platform that connects customers with 
businesses or customers with other customers (services and infrastructure). 

Question:	 See questions for Figure 2 for the exact wording. 

Firm size plays a key role in the adoption of advanced digital technologies. 80% of firms with more than 
250 employees use advanced digital technologies, compared with around 45% of firms with fewer than 
ten employees (Figure 4). This disparity is likely to slow the digital transformation in Europe (Revoltella, 
Rückert and Weiss, 2020). The difference in adoption rates is particularly pronounced for advanced 
robotics, which supports the idea that certain technologies involve major integration costs, and that 
large firms are more likely to adopt these technologies (Acemoglu et al., 2022). 
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Figure 4 
Probability of adopting advanced digital technologies (in %), by firm size
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Source:	 EIBIS 2022. 
Note:	� The bars represent the probability of digital technology use by firm size class, estimated from logistic regressions. The regressions 

control for firm country and sector fixed effects (27 EU countries and 12 sectors).

Europe’s digital innovation delay

While Europe is catching up when it comes to the adoption of advanced digital technologies, it is 
at risk of being overtaken in digital innovation. R&D investment and patenting activities are highly 
concentrated among a small number of companies, sectors and countries. The world’s top 2 500 R&D 
investors account for close to 90% of global business R&D expenditure and 60% of patent filings for 
all technologies (Amoroso et al., 2021). This concentration of innovation is particularly pronounced in 
high-tech sectors such as software and computer services, pharmaceuticals and biotechnology, and 
technology hardware manufacturing, but it also exists in traditional industries such as the automotive 
sector.2  Compared to sales or employment, R&D investment and patenting activities are more concentrated 
in a small number of incumbent firms that have grown bigger over time.

The European Union remains a major global player in R&D and innovation, but the share of EU firms 
in the top 2 500 R&D investors has fallen over time. The share of firms from the European Union and 
Japan on the list of the top 2 500 R&D investors decreased from 2010 to 2020 (Figure 5). This decline can 
be largely attributed to the emergence of Chinese firms. While the United States remains an innovation 
leader, the number of Chinese companies included on the list of big R&D spenders has risen fast. 

2	 Eurostat classifies motor vehicle manufacturing as a medium-high-tech sector, whereas pharmaceuticals, computer, electronic and optical products, and computer 
programming and related activities are considered high-tech sectors.
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Figure 5 
Share of top global R&D companies (in %), by region 
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Source:	 EIB staff calculations based on EU Industrial R&D Investment Scoreboard. 
Note:	 “New to the club” refers to firms that entered the list of top global R&D investors after 2017.

Figure 6 
Share of R&D expenditure in 2010 and 2020 (in %), by sector 
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Source:	 EIB staff calculations based on EU Industrial R&D Investment Scoreboard. 
Note:	� Share of R&D expenditure by the top R&D investors, by sector and country. Hardware: electronic and electrical equipment, 

technology hardware and equipment. Software and internet: software and computer services. Other services and utilities: 
fixed-line telecommunications, mobile telecommunications, food and drug retailers, general retailers, industrial transportation, 
travel and leisure media, banks, equity investment instruments, life insurance, non-equity investment instruments, non-
life insurance, real estate investment and services, support services, alternative energy, electricity, gas, water and multiple 
utilities, industrial metals and mining, oil and gas producers, oil equipment, services and distribution. Pharma and biotech: 
pharmaceuticals and biotechnology, healthcare equipment and services. Auto and parts: aerospace and defence, automobile 
and parts. Other manufacturing: beverages, food producers, tobacco, chemicals, construction and materials, forestry and 
paper, general industrials, industrial engineering, household goods and home construction, leisure goods, personal goods.
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The global R&D landscape has changed rapidly over the past decade as the digital economy increased 
in importance and as the European Union specialised less in software and computer services than 
the United States and China. Among the leading companies in software and internet, EU firms only 
represent 7% of R&D expenditure, compared with 71% for the United States, 15% for China and 3% for 
Japan and South Korea (Figure 6). Similarly, the European Union accounts for 12% of R&D expenditure 
among leading companies producing technology hardware and electronic equipment, compared with 
40% for the United States, 19% for Japan and South Korea, and 19% for China. European policymakers 
need to continue to stress the importance of digitalisation, or EU firms could fall into a dependency trap 
for a few rare and strategic technologies (see Box A). The European Union and the United States should 
also cooperate on technology and trade matters, following the approval of the US Inflation Reduction Act, 
which calls for massive investment in clean energy and climate change (von der Leyen, 2022).

Box A
EU technological leadership and vulnerabilities3

The coronavirus pandemic and a fast-changing geopolitical landscape has revealed EU dependencies in 
several strategic sectors and value chains — such as batteries, clean energy, processors and semiconductor 
technologies, and raw materials — confirming the need to further accelerate Europe’s economic and 
industrial transformation (European Commission, 2022a; Ravet et al., 2022). Rising environmental, 
geopolitical, economic and social instability across the world increases the likelihood of extreme and 
disruptive events. It also draws more attention to the technological capacities of major economic 
players, such as the European Union, the United States and China (Crespi et al., 2021).

For Europe to remain a global economic power, it must lead on green and digital solutions. The 
European Union is falling far behind the United States and China in many digital technologies, such as 
nanotechnologies, artificial intelligence and big data (European Commission, 2022b). China has moved 
to the forefront of digital technology over the last decade, confirming not only its rise as an economic 
player on the international stage, but also the importance of its research and innovation efforts for 
future digital technologies. 

Europe needs to maintain its strategic autonomy, or the ability to act autonomously and strategically 
on the geopolitical scene, without jeopardising its open economic model. The European Union has 
nothing to gain from heeding domestic interest groups and protecting its market under the pretext of 
technology sovereignty. Open and fair trade has already helped its societies to prosper. Not being able 
to access technologies critical for implementing the European Union’s main policy priorities, however, 
could have severe repercussions for its ability to compete freely on the global market.

The European Union has already presented major initiatives supporting its strategic autonomy. It has 
responded to European hardship caused by the energy market crisis and Russia’s invasion of Ukraine 
with REPowerEU, an initiative to replace fossil fuels with more sustainable sources. The European 
Green Deal is also a key example of EU efforts to create autonomy without sacrificing the drive towards 
sustainability. Preserving the strategic autonomy of the European Union also means looking strategically 
at which technologies to focus on. For example, the European Chips Act will mobilise EUR 43 billion in 
public and private investments to strengthen the semiconductor industry, with the goal of increasing 
Europe’s share of global chip production from 10% currently to at least 20% by 2030. 

If the European Union is to compete internationally in strategic technological fields, it needs to assess 
the technological capabilities that influence innovation. This will highlight gaps in strategic technologies 
and indicate how EU policies can best address those gaps. More complex technologies are more likely 
to remain in the countries or regions that already use them, which creates a competitive advantage 
for these areas (Balland et al., 2019). 

3	 This box was prepared by Valentina Di Girolamo and Alessio Mitra (European Commission, Directorate-General for Research and Innovation). 

https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/repowereu-affordable-secure-and-sustainable-energy-europe_fr
https://www.european-chips-act.com/

