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Summary

The recovery from the COVID-19 pandemic 
provides an opportunity to accelerate the 
green and digital transformation and to 
strengthen social cohesion to make the EU 
economy more resilient and sustainable. 
Using data of the 2021 EIB Investment Sur-
vey (EIBIS), this chapter shows that firms in 
the EU’s cohesion regions tend to invest less 
in digitalisation and in green measures than 
firms in non-cohesion regions. At the same 
time, firms in cohesion regions express great-
er concerns about the current impact of cli-
mate change on their business. They need to 
reassess their operating environment, innov-
ate and adapt. Accelerating the EU’s green 
and digital transformation will also require a 

policy framework that fosters climate-relat-
ed and digital innovation at the technological 
frontier. Using patent data, we show that the 
EU is a global leader for patenting activities 
at the crossroads of digital and green tech-
nologies. We also find that cohesion regions 
have a relatively high share of patents in 
these technology domains: they hold fewer 
patents overall than non-cohesion regions 
but have a strong focus on green and digital 
innovation. As the potential for technological 
advancements in these areas accelerates, the 
EU will be well-placed to maintain its lead, 
but this will require significant investment 
across EU regions.

1. Introduction

Europe faces a choice. The recovery from the 
coronavirus pandemic provides an opportunity 
to accelerate the green and digital transforma-
tion and to strengthen social cohesion to make 
the EU economy more resilient and sustainable. 
Yet there are also serious risks. Due to the un-
certainty created by the COVID-19 pandemic, 
many firms cut investment activities in 2020, 
postponing their plans to adopt advanced digi-
tal technologies and climate-related measures.

Much is at stake. Europe’s future prosperity de-
pends on advancing in digitalisation and keep-
ing its lead position in climate change. The aim 
is to foster a more competitive and smarter 
Europe, by creating an inclusive environment 
that incentivises firms across the EU to invest 
in the twin green and digital transition. 

Support for economic, social and geographical co-
hesion has been an integral part of the EU from 
the very start. EU integration drove economic 

convergence, reduced regional and social 
disparities and created opportunities for many 
people, but challenges remain. The pandemic’s 
impact was not felt evenly across Europe, and 
regions are rebounding at different speeds. 
Increasing digitalisation and the greening of the 
economy will bring profound structural change. 
Europe risks becoming more unequal once the 
pandemic has receded. A process of re-adjust-
ment awaits firms and regions that lag behind. 

Using data from the 2021 EIBIS, this chapter 
shows that EU’s cohesion regions (less de-
veloped and transition regions) have a lower 
share of firms that invest in digitalisation and 
in green measures than non-cohesion regions. 
At the same time, firms in cohesion regions ex-
press greater concerns about the current im-
pact of climate change on their business. They 
need to reassess their operating environment 
and innovate and adapt. They have to invest 
to become more digital and to tackle physical 
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and transition risks from climate change. This 
will help ensure their survival and future com-
petitiveness in a new, greener and more digital 
environment.

Accelerating the EU’s green and digital transfor-
mation will also require a policy framework that 
fosters climate-related and digital innovation at 
the technological frontier. Using PATSTAT data, 
we find that the EU is a global leader for pat-
enting activities at the crossroads of digital and 
green technologies. We also show that non-co-
hesion regions hold a large number of patents 
in these domains. At the same time, cohesion 
regions have a relatively high share of patents 
in these technology domains: they hold fewer 
patents overall but are strongly specialised in 
green and digital innovation. 

As the potential for technological advance-
ments in these areas accelerates, the EU will be 
well-placed to maintain its lead, but it can take 
nothing for granted. European policymakers will 
have to do everything it takes to ensure that this 
dominant position is not rapidly lost. The strong 
position of the USA and China in the develop-
ment of new technologies in most digital fields 
could make it difficult for Europe to remain on 
top in the areas in which it currently excels. The 
European Green Deal and the EU’s Digital Strat-
egy are the cornerstone of the recovery plan for 

Europe. Combined with the national recovery 
and resilience plans, the initiatives present 
a  unique opportunity to transform the EU 
economy and make it greener, more digital 
and more innovative.

The remainder of this chapter is organised as 
follows. The next section introduces the two 
different sources of data that we use: EIBIS 
on the adoption of digital technologies and cli-
mate related measures and PATSTAT on inno-
vation in green and digital technologies. Using 
EIBIS data, the third section identifies corpo-
rate green and digital profiles based on firms’ 
current use of advanced digital technologies 
and their investments to tackle climate change. 
Green and digital firms tend to perform better 
but they also report facing different obstacles 
to investment than firms that are not green 
or digital. In the fourth section, we show that 
there is a high focus on innovation at the cross-
roads of digital and green technologies across 
Europe, but we also highlight that Europe’s pole 
position risks being overtaken. The last section 
concludes with policy implications for the green 
and digital recovery from the COVID-19 crisis.
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2. Data

1	 The sector classification in EIBIS is based on the NACE classification of economic activities: manufacturing: group C; con-
struction: group F; services: group G (wholesale and retail trade) and group I (accommodation and food services activities); 
infrastructure: groups D and E (utilities), group H (transportation and storage) and group J (information and communication). 
The firm size classes in EIBIS are: micro (5-9 employees); small (10-49 employees); medium-sized (50-249 employees); 
large (250 employees).

2	 NUTS2 refers to the Nomenclature of Territorial Units for Statistics. NUTS2 regions are the basic regions for EU regional pol-
icies. According to regions’ income classification, the availability of co-financing from EU funds differs, with poorer regions 
having the possibility to receive more financial support.

3	 The data sourced for this chapter and the classification of technological domains were produced in collaboration with the 
Centre for Research and Development Monitoring (ECOOM) in Belgium.

EIBIS is an annual survey that gathers qual-
itative and quantitative information on invest-
ment activities by non-financial corporates, their 
financing requirements and the difficulties they 
face. Every year since 2016, the survey has col-
lected data from more than 13 000 businesses 
located in all EU countries, the United Kingdom 
and, since 2019, the USA. The focus of this 
chapter is EU cohesion and thus relies only on 
data for the 27 EU countries. Using a stratified 
sampling methodology, the survey is designed 
to be representative at the level of the country, 
sector (manufacturing, construction, services 
and infrastructure) and firm-size class (micro, 
small, medium and large) 1.

EIBIS also gathers qualitative information on 
firms’ adoption of digital technologies and their 
investments to tackle the impact of climate 
change. This chapter identifies green-digital firm 
profiles based on two dimensions: 

	ȧ the current adoption of the state-of-the-art 
digital technologies;

	ȧ investments to tackle the impacts of 
weather events and to reduce carbon 
emissions.

The survey thus provides us with unique infor-
mation on the adoption of digital technologies 
and green investments in the EU. 

EIBIS data are collected in a consistent manner 
and with the same methodology for a large 
number of firms across different countries, 
making it possible to carry out a comparative 
analysis of investment activities in diverse 
institutional settings. 

As economic convergence lies at the heart of 
the EU, the goal of this chapter is to compare 
different regions, and to analyse where their 
firms stand when it comes to digitalisation 
and investments to tackle climate change. In 
section 4, we also use Worldwide Patent Sta-
tistical Database (PATSTAT) data on patenting 
activities in the development of new green 
and digital technologies across different EU 
regions. In the following, we refer to NUTS2 re-
gions with incomes above the EU average as 
‘more developed’ or ‘non-cohesion’ regions, to 
those with GDP per capita between 100 % and 
75 % as ‘transition’ regions, and to those with 
incomes below 75 % as ‘less developed’2.

The patent data used in this chapter are sourced 
from PATSTAT, a patent statistics database held 
by the European Patent Office (EPO) and devel-
oped in cooperation with the World Intellectual 
Property Organization (WIPO), OECD and Eu-
rostat. Since 2006, PATSTAT’s raw patent data 
are collected from more than 100 regional and 
national patent offices worldwide. Amongst oth-
ers, PATSTAT contains information on technolog-
ical domains related to the patents3.
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2.1	�Adoption of digital 
technologies

The COVID-19 crisis has led to wider recogni-
tion of the importance of digital transforma-
tion. Until recently, the implementation of ad-
vanced digital technologies was considered an 
important contributor to market success and 
usually associated with the most innovative 
and modern companies. The pandemic, how-
ever, has made the digital transformation an 
integral part of many firms’ survival. Digitalisa-
tion turned out to be indispensable to prevent 
business disruption, organise work remotely 
and improve communication with customers, 
suppliers and employees (EIB, 2021).

Firms in non-cohesion regions tend to be 
more digital. In 2021, 63 % of firms in 
non-cohesion regions implemented at least 

4	 All figures relying on EIBIS data are weighted using value added to make the sample of firms representative of the economy.

one advanced digital technology, compared to 
only 53 %  of firms in transition regions and 
59 % in less-developed regions (Figure 1)4. 
Significant differences in digital adoption 
also exist across firm size classes: large 
firms digitalise faster across all regions.

2.2	�Investments to tackle the 
impacts of weather events 
and the process of reduction 
in carbon emissions

Firms in non-cohesion regions are taking 
clearer steps to tackle the physical and tran-
sition risks from climate change (Figure 2). 
Specifically, EIBIS asks firms if they have al-
ready invested or if they plan to invest in the 
next 3 years to tackle the impacts of weather 
events and to deal with the process reducing 

Figure 13-1: Adoption of digital technologies (% of firms), by cohesion region
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Science, Research and Innovation Performance of the EU 2022
Source: EIB Investment Survey (EIBIS, 2021), firms in EU-27
Note: The figure is based on a survey asking firms to answer questions on the use of four different digital technologies in their 
business. A firm is identified as digital if at least one advanced digital technology was implemented in parts of the business. The 
state-of-the-art digital technologies considered are different across sectors. Firms in manufacturing are asked about the use 
of: (a) 3D printing; (b) advanced robotics; (c) internet of things (IoT); (d) big data analytics and artificial intelligence (AI). Firms in 
construction: (a) 3D printing; (b) drones; (c) IoT; (d) virtual reality. Firms in services: (a) virtual reality; (b) platforms; (c) IoT; (d) AI. 
Firms in infrastructure: (a) 3D printing; (b) platforms; (c) IoT; (d) AI.
Stats.: https://ec.europa.eu/assets/rtd/srip/2022/figure-13-1.xlsx
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carbon emissions. 44 % of firms in non-cohesion 
regions have already invested in green meas-
ures, compared to 40 % in transition regions 
and 32 % in less-developed regions. Less-de-
veloped regions have the highest share of 
firms that neither invested nor plan to invest to 
tackle the impacts of climate change. 

At the same time, firms in less-developed re-
gions are more likely to report that climate 
change currently has a major impact on their 
business than firms in the other regions. Firms 

in transition regions are more likely to assert 
that climate change has a minor impact, and 
firms in non-cohesion regions are more like-
ly to say that climate change has no impact 
at all (Figure 3). Climate change and the re-
lated changes in weather patterns include, for 
example, higher temperatures, more rainfall 
or extreme climate events, such as such as 
droughts, flooding, wildfires or storms. Overall, 
most firms consider that this currently has an 
impact on their business.

Figure 13-2: Climate investment behaviour (% of firms) by cohesion region
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Science, Research and Innovation Performance of the EU 2022 
Source: EIB Investment Survey (EIBIS, 2021), firms in EU-27
Stats.: https://ec.europa.eu/assets/rtd/srip/2022/figure-13-2.xlsx

Figure 13-3: Current impact of climate change on business (% of firms) by 
cohesion region
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Science, Research and Innovation Performance of the EU 2022 
Source: EIB Investment Survey (EIBIS, 2021), firms in the EU-27
Stats.: https://ec.europa.eu/assets/rtd/srip/2022/figure-13-3.xlsx
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Digital technologies will be key enablers of the 
green transition under the European Green Deal 
that will transform the EU into a modern, re-
source-efficient and competitive economy (Eu-
ropean Commission, 2019). We find that digital 
firms are more likely to take clear steps to tack-
le the physical and transition risks from climate 
change. In addition, digital firms are more likely 
to report having already invested but also hav-
ing further plans to invest in green measures, a 
pattern that holds across all regions (Figure 4).

Furthermore, digital firms tend to invest more 
in measures to improve energy efficiency. How-
ever, the incidence and intensity of investment 
in energy efficiency are not only associated 
with firms’ digital status but also with the re-
gion in which they are located (Figures 5a and 
5b). The gap between non-digital and digital 
firms in energy-efficiency investment is most 
pronounced for firms in transition regions.

Figure 13-4: Climate investment behaviour (% of firms) by digital intensity and 
cohesion region
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Science, Research and Innovation Performance of the EU 2022 
Source: EIB Investment Survey (EIBIS, 2021), firms in the EU-27
Stats.: https://ec.europa.eu/assets/rtd/srip/2022/figure-13-4.xlsx

Figure 13-5: Firms investing in measures to improve energy efficiency (% of firms) 
and share of total investment allocated to these measures (% of total investment) 

by digital intensity and cohesion region
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Source: EIB Investment Survey (EIBIS, 2021)
Note: A firm is identified as digital if at least one advanced digital technology was implemented in parts of the business.
Stats.: https://ec.europa.eu/assets/rtd/srip/2022/figure-13-5.xlsx
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3. The green and digital corporate categories 

The previous section has identified significant 
differences in digital and green investments 
across firms and regions. The next step is to 
understand which firms are forging ahead with 
digital and green adoption and which firms are 
falling behind. To this end, we classify firms 
into four profiles based on their green and dig-
ital investment activities (Figure 6). 

	ȧ green and digital firms that have already 
invested to tackle the impacts from climate 
change and have implemented at least one 
digital technology in parts of the business 
(see also Figure 4);

	ȧ digital firms that have implemented at least 
one advanced digital technology in parts of 
the business but have not yet invested to 
tackle the impacts from climate change;

	ȧ green firms that have already invested to 
tackle the impacts from climate change 
but have not adopted advanced digital 
technologies;

	ȧ neither green nor digital firms that have 
neither invested to tackle the impacts from 
climate change nor adopted advanced digital 
technologies (listed in note to Figure 1).

The share of green and digital firms is higher 
in non-cohesion regions (31 %) than transition 
regions (25 %) and less-developed regions (21 
%). In addition, the share of firms that are nei-
ther green nor digital is higher in transition and 
less-developed regions than in non-cohesion 
regions (Figure 7).

Figure 13-6: The four green and digital corporate profiles

Science, Research and Innovation Performance of the EU 2022
Source: authors’ elaboration  
Stats.: https://ec.europa.eu/assets/rtd/srip/2022/figure-13-6.xlsx
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Larger firms are more likely to be both digital 
and green than small ones (Figure 8). While 
only 10 % of micro firms and 16 % of small 
firms are green and digital, this share increases 
markedly for medium-sized (23 %) and large 
firms (41 %). Furthermore, micro firms are 
least likely to be both digital and green in the 

less developed regions. The relationship be-
tween firm size and green and digital activities 
can be explained by the fact that the adoption 
of these technologies involves high fixed costs 
and can be risky. Costs and risks are easier to 
bear if they are spread over larger revenue 
streams.

Figure 13-7: Green and digital corporate profiles (% of firms) by cohesion region
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Science, Research and Innovation Performance of the EU 2022
Source: EIB Investment Survey (EIBIS, 2021)
Note: See note to Figure 6 for the definition of corporate green and digital profiles.
Stats.: https://ec.europa.eu/assets/rtd/srip/2022/figure-13-7.xlsx

Figure 13-8: Corporate green and digital profile (% of firms) by firm size
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Science, Research and Innovation Performance of the EU 2022
Source: EIB Investment Survey (EIBIS, 2021)
Note: See note to Figure 6 for the definition of corporate green and digital profiles.
Stats.: https://ec.europa.eu/assets/rtd/srip/2022/figure-13-8.xlsx
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The manufacturing (33 %) and infrastructure 
(30 %) sectors have a higher share of firms that 
are green and digital (Figure 9). This may be 
partly explained by the greening of the trans-
portation sector. At the same time, the con-
struction sector has a particularly high share 
of firms that did not invest in green measures 
or digital technologies (41 %), followed by the 
service sector (31 %).

3.1	�Obstacles to investment 
in the EU

EIBIS survey data also allow us to look at the 
different barriers firms perceive when thinking 
about investment decisions. Identifying bar-
riers to investment activities that specifically 
impedes firms that are not green or digital is 
relevant to develop policies that will help move 
these firms away from their ‘neither’ status. 
Similarly, identifying the obstacles faced by 
firms in different regions will allow EU policy-
makers to accelerate investment in the green 
and digital transition.

The availability of staff with the right skills 
is the most important constraint to corporate 
investment in the EU, with 46 % of EU firms 
reporting it as major obstacle. Uncertainty 
about the future appears to be the most im-
portant obstacle for ‘neither’ firms in transi-
tion and less-developed regions. Business and 
labour market regulations are second-order 
major impediments.

When focusing on differences between differ-
ent profiles, and in particular between firms 
that have not invested in either green or digi-
tal and firms that invested in both, we observe 
marked differences in the perception of major 
obstacles to investment. First, firms that are 
neither green nor digital complain more often 
that barriers are a major impediment (Figure 
10a), compared to firms that are digital and 
green (Figure 10b). The difference is largest for 
uncertainty, where 45 % of ‘neither’ firms re-
port it as a major obstacle compared to 35 % 
of green and digital firms. Similarly, the avail-
ability of finance is more often reported as a 

Figure 13-9: Corporate green and digital profile (% of firms) by sector
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Source: EIB Investment Survey (EIBIS, 2021)
Note: See note to Figure 6 for the definition of corporate green and digital profiles.
Stats.: https://ec.europa.eu/assets/rtd/srip/2022/figure-13-9.xlsx
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major impediment for firms falling in the nei-
ther category than for green and digital firms 
(22 % vs 13 %, respectively). Furthermore, this 
barrier seems to be greater in less-developed 
regions than in non-cohesion regions.

A large share of EU firms consider access 
to  digital infrastructure as an obstacle to in-
vestment. However, the assessment varies 
significantly across regions. For example, firms 
operating in regions with low average latency 
(a proxy for good connection) tend to have 
higher rates of digital adoption (EIB, 2022). 
At the same time, they also have a  low-
er share of firms complaining about digital 
infrastructure (Figure 11). This indicates that 
many EU regions have the potential to un-
lock investment in the digital transformation 
of businesses by making access to faster 
broadband speeds more widespread. The 
operating environment can have an impact 
on firms’ decisions to become greener and 
more digital.

3.2	�Firm performance and 
employment along the green 
digital grid

It is worrisome that a large share of Euro-
pean firms have not invested in the green 
and digital transformations as this could 
have long-term negative consequences for 
the economy. The pandemic has led to ma-
jor changes in the nature and organisation 
of work, with implications for firm produc-
tivity, employment, wages and investment. 
This section explores a range of firm per-
formance indicators along the green digital 
grid. For ease of exposition, we focus on 
firms that have not invested in either green 
or digital and firms that invested in both. 
The analysis is based on correlations and 
does not necessarily imply causation.

Being green and digital has clear upsides. 
Green and digital firms tend to be more 
productive across all regions in Europe 

Figure 13-10: Major obstacle to investment (% of firms)
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Source: EIB Investment Survey (EIBIS, 2021)
Note: See note to Figure 6 for the definition of corporate green and digital profiles.
Stats.: https://ec.europa.eu/assets/rtd/srip/2022/figure-13-10.xlsx
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Figure 13-11: Internet quality and share of firms mentioning digital infrastructure 
as an obstacle (in %)  
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Science, Research and Innovation Performance of the EU 2022
Source: EIB Investment Survey (EIBIS, 2021) and European Data Journalism Network (2021)
Stats.: https://ec.europa.eu/assets/rtd/srip/2022/figure-13-11.xlsx

(Figure  12)5. The productivity premium for 
green and digital firms compared to ‘neither’ 
firms that do not invest in green or digital 
measures is significant in all regions. 

As argued by many economists, digitalisation 
can have an impact on shifting demand for skills, 
leading to job polarisation (Acemoglu and Autor, 
2011; EIB, 2018; Acemoglu and Restrepo, 2020). 

5	 All the associations discussed in this chapter – such as the association of green and digital investment with firm perfor-
mance, employment, training or wages – also hold in multivariate regression analysis, controlling for potential factors that 
might confound the analysis, such as size, sector and region of the firms.

6	 Across all profiles, about one in two firms reported that sales decreased due to COVID-19. The drop in sales has been more 
severe for firms that invested in neither digital nor green than for firms that invested in both digital and green. However, 
the association of employment growth with green and digital investment also holds in multivariate regression analysis 
controlling for impact of COVID-19 on firm sales, firm size, sector and region of the firms.

By comparing the current number of employees 
with the number of employees in the same firm 
a year ago, Figure 13 highlights that firms forging 
ahead with the green and digital transformation 
are more likely to have increased employment 
compared to before the pandemic6. At the same 
time, those that neither invested to tackle cli-
mate change nor to adopt advanced digital 
technologies were more likely to downsize.
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Figure 13-12: Median labour productivity (index, EU average=1) by cohesion region
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Source: EIB Investment Survey (EIBIS, 2021)
Note: See note Figure 6 for the definition of corporate green and digital profiles.
Stats.: https://ec.europa.eu/assets/rtd/srip/2022/figure-13-12.xlsx

Figure 13-13: Employment growth (% of firms) by green digital profile  
and cohesion region

0

10

20

30

40

Neither Green and digital Neither Green and digital Neither Green and digital

Less-developed Transition Non-cohesion

Decrease Increase

Science, Research and Innovation Performance of the EU 2022
Source: EIB Investment Survey (EIBIS, 2021)
Note: See note Figure 6 for the definition of corporate green and digital profiles.
Stats.: https://ec.europa.eu/assets/rtd/srip/2022/figure-13-13.xlsx



CH
A

PTER 13
742

In addition, firms undertaking structural trans-
formation through green measures and digital 
technologies invest in training workers. 

Presumably this is also to prepare their work-
force for the future by improving their green 
and digital skills. The firms leading the green 
and digital transition invest more often in em-
ployee training compared to firms that do not 
invest in green or digital (Figure 14). The var-
iation across regions may also be related to 
the incidence of teleworking and the ability 
to deliver training online, which often proved 
difficult, particularly for smaller firms (OECD, 
2021). Furthermore, green and digital firms 
tend to pay higher wages on average to their 
employees (EIB, 2022)7. 

7	 The association of wages with digital and green investment also holds in multivariate regression analysis controlling for 
labour productivity, firm size, sector and region of the firms.

The digital transformation frequently goes 
hand in hand with the automation of routine 
jobs. However, this automation often comes 
at the expense of demand for low- and medi-
um-skilled jobs. On the other hand, to use dig-
ital technologies, firms need to have a pool of 
qualified personnel with the right skills. While 
digitalisation can disrupt employment and 
tasks, the jobs created by green and digital 
firms often appear to be relatively well paid.

Figure 13-14: Firms investing in training (in %) by green and digital profile  
and cohesion region 
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Transition

Non-cohesion

NeitherGreen and digital

Science, Research and Innovation Performance of the EU 2022
Source: EIB Investment Survey (EIBIS, 2021)
Note: See note Figure 6 for the definition of corporate green and digital profiles.
Stats.: https://ec.europa.eu/assets/rtd/srip/2022/figure-13-14.xlsx
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4. Green and digital innovation

Investments to tackle the impact of climate 
change and the adoption of digital technolo-
gies should also go in hand with innovation at 
the technological frontier. An increasing num-
ber of companies are developing new technol-
ogies in these areas as they try to seize new 
opportunities in the fast-changing digital and 
economic environment. 

The development and diffusion of technol-
ogies that generate environmental benefits 
are, by now, acknowledged to be crucial for 
green growth. It is evident that the challenge 
of climate change cannot be tackled without 
technological advances, and progress must be 
made in a variety of sectors (Aghion et al., 
2019). Investing in environmentally friend-
ly technologies and supporting innovation in 
the private sector are clearly stated ambi-
tions of the European Green Deal (European 
Commission, 2019). 

If digital technologies are properly employed, 
they could play an essential role in tackling 
environmental challenges, for example by 
improving food production with precision 
agriculture or by reducing energy consumption. 
Digital technologies can also be instrumental 
in monitoring climate change and facilitating 
the much-needed shift towards a circular 
economy. They can foster more sustainable 
supply chains. The cloud, in combination 
with mobile data and  social media, can take 
products or even entire industries fully online. 
Moreover, 3D printing creates opportunities 
for manufacturing goods locally, leading to 
quicker turnaround on product designs and 
development (Lacy and Rutqvist, 2015). 
Recent reports convincingly document that the 
ICT sector and its recent digital advances are 
contributing to growing energy consumption, 
but that the net benefits of the sector outweigh 
the costs (GeSI, 2019; IPCC, 2021).

The EU is one of the main players in new 
technologies developed to tackle climate 
change. The EU has many climate change-re-
lated patents and is far ahead of the USA and 
China. However, Europe’s climate-change inno-
vation is stagnating and has even been declin-
ing in recent years (Figure 15a). In China and 
the USA, there even seems to be a persistent 
negative trend in the share of patents that are 
dedicated to climate change. This seemingly 
stands in stark contrast with the strong need 
for the development of new technologies in this 
area. In a way, the share of green patents (out of 
all patents applied for in a given year) reflects the 
specialisation of an economy in the development 
of new green technologies.

The rate of development of green technolo-
gies not only shows a large divergence across 
the globe, but also within Europe. In line with 
firm-level investments to tackle the impacts 
of climate change, non-cohesion regions are 
leading the way for green innovation, as re-
flected in the number of green patents applied 
for (Figure 15b). Nevertheless, the picture is a 
little more nuanced when looking into the share 
of patents dedicated to green technologies 
across regions. While non-cohesion regions are 
still frontrunners, the share of green patents in 
transition and less-developed regions follows 
the non-cohesion pattern very closely. Overall, 
while absolute innovation levels are clearly 
lower in cohesion regions, the focus on green 
technology development is comparable. This 
indicates that market players realise the im-
portance of technology development in these 
areas, albeit at a different scale.

The EU needs to play a more prominent role in 
developing new digital technologies. In terms of 
digital innovation activities overall, as measured 
by the number and share of patent applications, 
the EU is lagging behind the USA and China 
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(Figure 16a). While the share of digital patents 
in the total patent portfolio has remained rela-
tively stable in the EU since 2012, the US share 
has increased over time, widening the EU-US 
gap in digital innovation. In addition, over the 
past 15 years, China has doubled its share of 
digital patents, reflecting its increased focus on 
developing new digital technologies. This sug-
gests that, compared to the EU, the USA and 
China have accelerated investments in digital 
innovation over the past decade. 

Within the EU, digital innovation continues 
to be mainly driven by non-cohesion regions 
(Figure 16b). Nevertheless, also in the digital 
domain, the focus, or relative share of pat-
enting, does not differ much across regions. 
Furthermore, this patent share dedicated 
to  the development of digital technologies 
appears to have been increasing everywhere.

While the EU is not ahead in digital innovation 
overall, a different picture emerges when 
looking into certain subdomains where digital 

could play a major role. One important ex-
ample is the contribution of digitalisation to 
the development of climate-related technol-
ogies. The EU is currently a global leader in 
innovation that combines digital and green 
applications (Figure 17a). A similar picture 
emerges when looking at the extent to which 
digital technologies are cited in green pat-
ents, showing that Europe is also more likely 
to adopt already existing digital technologies 
in its green innovations. At the same time, in 
recent years, patenting that combines green 
and digital technologies seems to have sta-
bilised. That slow down should be a wake-up 
call for policymakers, as the transition will 
rely on green and digital innovations.

Once more, the diverse nature of the different 
regions is apparent in the patent data, with 
non-cohesion regions leading the way (Figure 
17b). Not only do these regions have more pat-
ent applications, they also have a consistently 
higher share of patents in digital and green 
than the other regions. 

Figure 13-15: Climate change patents, 2009 to 2019 

Science, Research and Innovation Performance of the EU 2022
Source: PATSTAT data prepared in collaboration with ECOOM
Note: The dotted lines show the number of green patents (right axis); the solid lines show the percentage share of green 
patents in the total portfolio of domestic patents (left axis). The left panel shows Patent Cooperation Treaty (PCT) data, while 
the right panel shows EPO patent applications. In order to assess the performance of Europe in green innovation, we build on 
the methodology of Haščič and Migotto (2015) to classify the patented inventions.
Stats.: https://ec.europa.eu/assets/rtd/srip/2022/figure-13-15.xlsx
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Figure 13-16: Digital patents, 2009 to 2019 

Science, Research and Innovation Performance of the EU 2022
Source: PATSTAT data prepared in collaboration with ECOOM
Note: The dotted lines show the number of digital patents (right axis); the solid lines show the percentage share of digital 
patents in the total portfolio of domestic patents (left axis). The left panel shows PCT data, while the right panel shows EPO 
patent applications. The digital patent classification used in this chapter is based on a classification of Industry 4.0, published 
by the European Patent Office (EPO, 2017).
Stats.: https://ec.europa.eu/assets/rtd/srip/2022/figure-13-16.xlsx

Europe’s main strengths in green and digital 
technologies lay in the domains of environmen-
tal management and transportation. The  EU 
co-develops many digital innovations within 
these green domains. The digitalisation of the 
transport sector is an integral part of the Euro-
pean Green Deal. Even before its announcement, 
the European Commission pinpointed digitali-
sation as a priority. In addition, while Europe 
is lagging behind in most sectors for digital in-
novation and digital adoption as shown above, 
the transportation sector is following a different 
pattern and seems to enjoy a strong head start 
(EIB, 2022). The EU is well ahead of the USA 
in Industry 4.0 patents for vehicle applications, 
despite trailing in many other areas.

The EU is particularly strong in innovation relat-
ed to electrification and energy efficiency (EIB, 
2022). Compared to the USA and China, the 
EU has seen the highest increase in patenting 
in these domains compared to other regions 
over the past decade. A large number of innov-
ations are needed in these domains given that 
energy-intensive industries, together with the 
transport and mobility sector, dominated and 
accounted for almost half of the total emissions 
in 2018.
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What is more, digital technologies are also 
intensively co-developed, with innnovations 
focusing on carbon capture, utilisation and 
storage (CCUS). While the overall develop-
ment of innovations in this area is moving at 
a relatively slow pace, the most recent IPCC 
(2021) report puts this type of technology at 
the heart of its proposed solutions to tackle 

the impacts of climate change. The IEA (2021) 
also stresses the importance of similar tech-
nologies. Of course, technological development 
is still required at a much larger scale to make 
this technology commercially viable. Digital 
technologies are expected to help smooth 
this process. 

Figure 13-17: Patents related to both climate change and digital, 2009 to 2019 

Science, Research and Innovation Performance of the EU 2022
Source: PATSTAT data prepared in collaboration with ECOOM
Note: The dotted lines show the number of digital-green patents (right axis); the solid lines show the percentage share of digital-
green patents in the total portfolio of domestic patents (left axis). The left panel shows PCT data, while the right panel shows 
EPO patent applications.
Stats.: https://ec.europa.eu/assets/rtd/srip/2022/figure-13-17.xlsx
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5. Conclusion

The pandemic has accelerated the digit-
al transformation for many EU firms, but 
policymakers should be concerned that the 
COVID-19 crisis may exacerbate a divide 
across firms and regions. They need to en-
sure that the opportunities of the transi-
tion to a greener and more digital economy 
can be realised across the EU and that the 
benefits are broadly shared. The political 
and regulatory environment will have to be-
come more investment friendly to encourage 
transformative investments.

To help lagging regions to catch up, basic 
infrastructure also needs to be upgraded and 
to become more climate-friendly. This will 
require significant investment across the EU, 
especially in transition and less-developed re-
gions. Finance and capacity gaps need to be 
narrowed in lockstep to maximise the impact 
of financial support for cohesion. Joint action 
to support cohesion together with the green 
and digital transition will be key to boost the 
resilience of the EU economy looking ahead. 

The limited availability of skills also stands out 
as an obstacle to the firms driving the green 
and digital transition experience in particular 
– and most often in less developed regions. 
Similarly, there are also large differences in 
the level of employee training across firms. 
While the pandemic took its toll on training 
investment, firms that are green and digital 

were more likely to grow and to invest in their 
workforce. This indicates resilience but also 
that they are building the capacity to drive 
changes looking ahead. 

In spite of its persistent lag in digital innov-
ation, the EU is a leader in the development 
of climate related technologies. As the po-
tential for technological advancements in 
these areas accelerate, the EU will be well-
placed to maintain its lead for technologies 
at the crossroads of green and digital. But 
nothing should be taken for granted. Euro-
pean policymakers will have to do everything 
it takes to ensure that this dominant pos-
ition is not rapidly lost. The strong position 
of the USA and China in the development of 
new technologies in most digital fields could 
make it difficult for Europe to remain on top 
in the areas in which it currently excels. 

The twin digital and green transition repre-
sent a major economic opportunity for the EU. 
The European Green Deal and the EU’s Digital 
Strategy are the cornerstone of the recovery 
plan for Europe. Combined with the national 
recovery and resilience plans, the initiatives 
present a unique opportunity to transform the 
EU economy and make it greener, more digital 
and more innovative.
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