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1 Introduction 

1.1 The Digital Economy and Society Index reports 
Since 2014, tƘŜ 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴ Ƙŀǎ ōŜŜƴ ƳƻƴƛǘƻǊƛƴƎ aŜƳōŜǊ {ǘŀǘŜǎΩ ŘƛƎƛǘŀƭ ǇǊƻƎǊŜǎǎ ǘƘǊƻǳƎƘ 

the Digital Economy and Society Index (DESI) reports. Each year, DESI includes country profiles which 

support Member States in identifying areas requiring priority action as well as thematic chapters 

offering a European-level analysis across key digital areas, essential for underpinning policy 

decisions.  

The COVID-19 pandemic has had a significant impact on the 9¦Ωǎ economy and on EU society. It has 

significantly changed the role and perception of digitalisation in our economies and societies, and 

accelerated its pace. It has also shown the decisive role that disruptive innovation and technology 

can play. As stated in the 2020 DESI reports, it has intensified the use of public and private online 

services, putting pressure on the capacity of digital connectivity networks. The European 

Commission has been coordinating a common two-pronged response to COVID-191. The first part of 

its response is a health emergency response based on an EU Health Union, a vaccination strategy 

and a common approach to making it safe to travel again. The second part of its response consists of 

addressing the immediate and the long-term economic effects of the pandemic. Alongside Member 

{ǘŀǘŜǎΩ ǎƘƻǊǘ-term efforts to cushion their economies, the Commission has adjusted a number of EU 

programmes to provide liquidity support for companies and adopted temporary State aid measures 

allowing Member States to give severely affected companies further support. But to build a more 

sustainable, resilient and fairer Europe for future generations, massive investments and structural 

reforms will be needed in the medium to long term. To this end, the EU adopted a European 

Recovery Plan in December 2020, the Next Generation EU. The package aims to support Member 

States in their efforts to address the fallout from the pandemic, kick-start the EU economy and put it 

on a greener, more digital and more resilient path. The centrepiece of the Next Generation EU is the 

Recovery and Resilience Facility.  

In addition, through the Technical Support Instrument2, the Commission supports Member States in 

designing and implementing growth-enhancing reforms and overcoming the investment gap and 

accelerating the twin transitions. Member States can ask for support through the Technical Support 

Instrument to design and implement reforms to facilitate the digital transition in areas such e-

government, digital economy, digital infrastructure (broadband), e-health and digital skills. 

Digital technologies have played an important role in the coordinated response to COVID-19 at EU 

level. A prominent example is the adoption of the EU Digital COVID Certificate to facilitate safe free 

movement within the EU3, and complementing the national tracing and contact apps with strong 

data protection rules. Several other 2021 initiatives contribute to a more secure, trustworthy and 

efficient digital environment: the planned strengthening of the code of practice to combat 

disinformation4, the proposal for a European E-ID to enable all Europeans to access services online 

                                                           
1 Factsheet on the EU Coronavirus response, European Commission June 2021. 
2 Regulation (EU) 2021/240 of the European Parliament and of the Council of 10 February 2021 establishing a 
Technical Support Instrument OJ L 57, 18.2.2021, p. 1ς16. 
3 This might have dragged the revival in tourism activity (Summer 2021 Economic Forecast) 
4 COM (2021) 262 final. Monitoring is performed by the Commission in the framework of the COVID-19 

Disinformation Communication of June 2020 (extended to end 2021): https://digital-

strategy.ec.europa.eu/en/policies/covid-19-disinformation-monitoring.  

https://digital-strategy.ec.europa.eu/en/policies/covid-19-disinformation-monitoring
https://digital-strategy.ec.europa.eu/en/policies/covid-19-disinformation-monitoring
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using selective disclosure of their personal data5, the recommendation for a joint cyber unit to 

operationalise progressively cooperation amongst all relevant EU stakeholders6, the 6GHz 

harmonisation decision to bring about improvements in network performance7, a proposal to extend 

the Roaming Regulation for ŀ ƎŜƴǳƛƴŜ ΨǊƻŀƳ-like-at-ƘƻƳŜΩ ŜȄǇŜǊƛŜƴŎŜ8 and a proposed AI regulatory 

framework so that AI systems placed on the EU market are safe and respect fundamental EU rights 

and values9 (to be complemented in 2022 by an initiative on effective liability rules for AI10), and the 

ǳǇŘŀǘŜ ƻŦ ǘƘŜ ƛƴŘǳǎǘǊƛŀƭ ǎǘǊŀǘŜƎȅ ǿƛǘƘ ƛǘǎ ŦƻŎǳǎ ƻƴ ǘƘŜ ǘǿƛƴ ƎǊŜŜƴ ŀƴŘ ŘƛƎƛǘŀƭ ǘǊŀƴǎƛǘƛƻƴ ƻŦ 9ǳǊƻǇŜΩǎ 

industrial ecosystems11. 

The DESI 2021 reports are based on 2020 data and present the state of the digital economy and 

society in the first year of the pandemic. DESI 2021 has been adjusted to reflect the two major policy 

initiatives set to have an impact on the digital transformation in the EU in the coming years: the 

Recovery and Resilience Facility (RRF) and the Digital Decade Compass. Consequently DESI country 

reports now incorporate a summary overview of digital investments and reforms in the recovery and 

resilience plans (RRPs) of the Member States, as adopted by the Council. These plans also include 

multi-country projects where Member States join forces to develop digital capabilities. This way, the 

DESI 2021 reports give an overview of the state of digitalisation in Europe, starting from a 2020 

ōŀǎŜƭƛƴŜ ŀƴŘ ǊŜŦƭŜŎǘƛƴƎ ǘƘŜ aŜƳōŜǊ {ǘŀǘŜǎΩ ŘƛƎƛǘŀƭ ŀƳōƛǘƛƻƴǎ ŦƻǊ ǘƘŜ ƴŜȄǘ с ȅŜŀǊǎ ŀǎ ŜȄǇǊŜǎǎŜŘ ƛƴ 

their RRPs. The structure of DESI has also been adjusted to reflect the four cardinal points of the 

Digital Compass and the related targets for 2030, as explained in Section 1.412. The DESI country 

reports combine quantitative evidence, on the basis of indicators across the four dimensions of the 

index matching the four cardinal points of the Digital Compass, with qualitative information on 

major national policy initiatives. The thematic chapters of the DESI 2021 report contain European-

level analyses of broadband connectivity, digital skills, the digitalisation of businesses, digital public 

services, the ICT sector, wϧ5 ǎǇŜƴŘƛƴƎ ŀƴŘ aŜƳōŜǊ {ǘŀǘŜǎΩ ǳǎŜ ƻŦ IƻǊƛȊƻƴ нлнл ŦǳƴŘǎΦ 

1.2 Digital aspects of the RRF  
Regulation (EU) 2021/241 of the European Parliament and of the Council establishing the Recovery 

and Resilience Facility13 (RRF) was adopted in February 2021. With a budget of EUR 723.8 billion to 

be disbursed in non-repayable financial support (EUR 385.8 billion) and loans (EUR 338 billion), the 

RRF is the largest programme under Next Generation EU. It will support large-scale public 

investments and reforms by Member States to mitigate the economic and social impact of the 

COVID-19 pandemic and make European economies and societies more sustainable, resilient and 

better prepared for the challenges and opportunities of the green and digital transition. The RRF is 

                                                           
5 SEC(2021) 228 final; SWD(2021) 124 final; SWD(2021) 125 final. 
6 COM (2021) 4520 final. 
7 Commission Implementing Decision C(2021)4240. 
8 COM/2021/85 final 
9 COM/2021/206 final. 
10 Commission SWD(2021) 84 final, Impact assessment accompanying the proposal for a Regulation of the 
European Parliament and of the Council laying down harmonised rules on artificial intelligence (Artificial 
Intelligence Act), p. 88, https://eur-lex.europa.eu/legal-content/SV/TXT/?uri=CELEX:52021SC0084;  
COM/2021/202 final (proposal for a Machinery Products Regulation) and COM/2021/346 final (proposal for a 
General Product Safety Regulation). 
11 COM/2021/350 final. 
12 Nevertheless, DESI still allows a time series analysis for 6 years. 
13 https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32021R0241&from=EN 

 

https://eur-lex.europa.eu/legal-content/SV/TXT/?uri=CELEX:52021SC0084
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32021R0241&from=EN
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structured around six pillars: green transition; digital transformation; smart, sustainable and 

inclusive growth and jobs; social and territorial cohesion; health and resilience; and policies for the 

next generation, children and young people, including education and skills. 

The twin transitions ς digital and green ς are centrŀƭ ǘƻ ǘƘŜ wwC ŀƴŘ ǘƻ 9ǳǊƻǇŜΩǎ ŀǇǇǊƻŀŎƘ ǘƻ 

recovering from COVID-19. Digital technologies have been essential for maintaining economic and 

social life throughout the pandemic. They will be the key differentiating factor for a successful 

transition to a sustainable, post-pandemic economy and society.14 Reforms of and investments in 

digital technologies, infrastructure and processes will make the EU more competitive globally, as 

well as making it more resilient, innovative and less dependent, by diversifying key supply chains. 

The RRF Regulation requires that each Member State devotes at least 20% of the allocation received 

for its Recovery and Resilience Plan (RRP) to measures fostering the digital transition and/or 

addressing the resulting challenges.  

Annex VII of the RRF Regulation sets out the related methodology for tracking digital expenditure, 

divided into seven digital investments areas15, aligned with the DESI dimensions and areas of the 

Digital Decade. In addition to connectivity, human capital, the digitalisation of businesses and e-

government, the Regulation also covers investments in digital-related R&D and the development 

and deployment of key digital capacities that are essential for building 9ǳǊƻǇŜΩǎ ŘƛƎƛǘŀƭ ƭŜŀŘŜǊǎƘƛǇ, as 

well as initiatives aimed ŀǘ ΨƎǊŜŜƴƛƴƎΩ ǘƘŜ ŘƛƎƛǘŀƭ ǎŜŎǘƻǊΦ CǊƻƳ ǘƘƛǎ ǾŀƴǘŀƎŜ ǇƻƛƴǘΣ ǘƘŜ wwtǎ ŀǊŜ 

expected to give an unprecedented boost to the digital transformation and make a key contribution 

ǘƻ ŎǊŜŀǘƛƴƎ 9ǳǊƻǇŜΩǎ 5ƛƎƛǘŀƭ 5ŜŎŀŘŜΦ ¢ƘŜ ŘƛƎƛǘŀƭ ǘǊŀƴǎŦƻǊƳŀǘƛƻƴ is also at the core of a number of 

European flagship initiatives that have identified areas ripe for reform and investments to address 

issues common to all Member States and ensure the success of ǘƘŜ 9¦Ωǎ16. In particular, the flagship 

ƛƴƛǘƛŀǘƛǾŜǎ Ψ/ƻƴƴŜŎǘΩΣ Ψ{ŎŀƭŜ ¦ǇΩΣ ΨaƻŘŜǊƴƛǎŜΩ ŀƴŘ ΨwŜǎƪƛƭƭ ŀƴŘ ¦ǇǎƪƛƭƭΩ encourage and help Member 

States to use their RRPs to develop advanced digital capacities and an interconnected, secure and 

interoperable single market for a successful economic recovery.  

In the RRPs of 22 Member States17, EUR 117 billion have been earmarked for digital expenditure, 

representing 26% of total RRF investment in these Member States. This means that Member States 

have decided to go beyond the 20% target and averaged digital investments at 26% of their 

allocations. Measures supporting the digital transformation  are the most prominent in countries 

such as Austria and Germany, with more than 50% of total spending being digital, or Ireland, 

Lithuania and Luxembourg where expenditure related to measures supporting the digital 

transformation exceeds 30%.  

In terms of priority areas (Figure 1), Member States allocated 37% of digital investments to digital 

public services (e.g. to develop platforms to give access to e-government solutions, or increase 

interoperability between different digital solutions to reduce the administrative burden on citizens 

and businesses, digitalisation of health care, transport and energy systems), followed by 20% on the 

digitalisation of businesses (e.g. to support the development and adoption of digital solutions by 

businesses, with knowledge transfer centres or financial support through loan facilities or digital 

vouchers) and 17% on human capital (e.g. online learning possibilities through digital platforms for 

                                                           
14 {ŜŜ ŀƭǎƻ /ƻƳƳǳƴƛŎŀǘƛƻƴ ŦǊƻƳ ǘƘŜ /ƻƳƳƛǎǎƛƻƴ έ¢ƘŜ 9¦ ŜŎƻƴƻƳȅ ŀŦǘŜǊ /h±L5-19: implications for economic 

ƎƻǾŜǊƴŀƴŎŜέ 

15 Connectivity; digital-related investment in R&D; human capital; e-government, digital public services and 
local digital ecosystems; digitalisation of businesses; investments in digital capacities and deployment of 
advanced technologies; greening the digital sector (SWD(2021) 12 final).  
16 Annual Sustainable Growth Strategy, COM(2020) 575 final. 
17 Entire analysis is limited to plans adopted by the Council as of 28.10.2021. 
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schools and individuals or including digital skills in vocational training courses). Digital reforms 

complement investments in national RRPs. Examples include reforms to remove barriers to the 

deployment of connectivity networks (e.g. permit-granting procedures, spectrum management and 

assignment), strategies to support digital skills development or modernise teaching methods, 

educational and vocational training systems, and initiatives to simplify administrative procedures 

and boost the use of digital public services by citizens and businesses.  

The Commission identified 12 cross-border or multi-country projects18 that are expected to 

ǎǘǊŜƴƎǘƘŜƴ 9ǳǊƻǇŜΩǎ ǊŜǎƛƭƛŜƴŎŜ ŀƴŘ ŀŎǘ ŀǎ ŀ Ŏŀǘŀƭȅǎǘ ŦƻǊ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ Ƨƻƛƴǘ Ŏŀpabilities in 

advanced digital technologies.  These projects span from the deployment of 5G along cross-border 

transport pathways and the creation of an EU-wide network of European Digital Innovation Hubs 

(EDIHs), to joining forces and pooling resources to achieve critical mass and build strong digital 

capabilities in areas such as cloud, microelectronics, cybersecurity or high performance computing 

(HPC). 18 of the RRPs adopted by the Council to date envisage participation in multi-county projects. 

The largest investments to be supported under the RRF are likely to be those in the second 

microelectronics important project of common European interest (IPCEI), the Cloud and Data IPCEI 

and the 5G corridors. The DESI country profiles provide further details of reforms and investments, 

including those related to the MCPs. 

Figure 1 Digital investments in the RRF (Plans adopted by the Council as of 28.10.2021) 

 
Source: European Commission 

                                                           
18 The following multi-country projects have been discussed with the Member States under the RRF and/or 
included in the RRPs: 1. Cloud and Data, i.e. building a common, multi-purpose pan-European interconnected 
data processing infrastructure; 2. Microelectronics, i.e. endowing the EU with capabilities in electronics design 
and deployment of the next generation of low power trusted processors and other electronic components; 3. 
Deploying pan-European 5G corridors for advanced digital rail operations and connected and automated 
mobility; 4. Acquiring supercomputers and quantum computers; 5. Developing and deploying an ultra-secure 
quantum communication infrastructure; 6. Deploying a network of security operations centres to increase 
national and EU cybersecurity; 7. Connected public administration, building on the eIDAS framework; 8. 
European blockchain services infrastructure; 9. Completing an EU-wide network of EDIHs; 10. High-tech 
partnerships for digital skills through a Pact for Skills, i.e. a large-scale multi-stakeholder skills partnership to 
meet the growing demand for ICT specialists; 11. European reference genome, 12. Submarine cables. 
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1.3 The Digital Compass and the Path to the Digital Decade 
Following Commission President Ursula von der LeyenΩǎ call19 for greater digital leadership and a 

common vision for 2030 as well as the European CouncilΩǎ request that the EU develop a Digital 

Compass20, the Commission adopted in March 2021 the 2030 Digital Compass: the European Way for 

the Digital Decade Communication21. It sets out the EUΩǎ digital ambitions and lays out its vision for 

digital transformation by 2030. The European Council backed the /ƻƳƳƛǎǎƛƻƴΩǎ approach22. 

The Communication framed the digital development in Europe around a set of four cardinal points: a 

digitally skilled population and highly skilled digital professions; secure and sustainable digital 

infrastructures; digital transformation of businesses, and the digitalisation of public services. It also 

proposes a set of specific targets for each cardinal point. 

Figure 2 The targets of the Digital Compass 

 
Source: European Commission 

To complement the targets, a set of principles on digital citizenship ǊŜŦƭŜŎǘ 9ǳǊƻǇŜΩǎ ŀƳōƛǘƛƻƴ ǘƻ 

empower its citizens in a digital environment. 

As projected in the Communication and in response to a call from the European Council23, on 15 

September 2021 the Commission adopted a proposal for a Decision on a Path to the Digital Decade, 

setting out the digital targets the EU as a whole is expected to reach by the end of the decade. It sets 

out a novel form of governance with Member States, through a mechanism of annual cooperation 

between EU institutions and the Member States to ensure they jointly achieve ambitions. It also 

proposes a mechanism to foster cooperation between Member States on multi-country projects to 

ŘŜǾŜƭƻǇ 9ǳǊƻǇŜΩǎ ŘƛƎƛǘŀƭ ŎŀǇŀŎƛǘƛŜǎ ƛƴ ŎǊƛǘƛŎŀƭ ŀǊŜŀǎΣ ŀǎ ǿŜƭƭ ŀǎ ŀŎŎŜƭŜǊŀǘe large-scale technological 

projects ǘƘŀǘ ŀǊŜ ƴŜŎŜǎǎŀǊȅ ŦƻǊ 9ǳǊƻǇŜΩǎ ŘƛƎƛǘŀƭ ǘǊŀƴǎƛǘƛƻƴ ŀƴŘ ƛƴŘǳǎǘǊȅ ǘǊŀƴǎŦƻǊƳŀǘƛƻƴΦ  

The monitoring of progress in reaching the targets at EU level, as well as of the underlying national 

digitalisation trends, will be part of an enhanced Digital Economy and Society Index (DESI). For each 

digital target, key performance indicators (KPIs) should be set out in implementing acts to be 

adopted by the Commission after the Decision enters into force. The KPIs will be updated when 

necessary for continued effective monitoring and to take account of technological developments. 

                                                           
19 President von der LeyenΩǎ State of the Union address 2020 
20 European Council Conclusions 1 and 2 October 2020. 
21 COM (2021) 118 final. 
22 European Council conclusions 25 March 2021 
23 European Council Conclusions 25 March 2021. 

https://ec.europa.eu/commission/presscorner/detail/en/SPEECH_20_1655
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Member StatesΩ data collection mechanisms should be strengthened to present a thorough 

description of the state of play of progress towards reaching the digital targets, as well as to provide 

information on relevant national policies, programmes and initiatives. Based on the work it is 

currently doing with the Member States, the Commission should prepare, in consultation with the 

Member States, a roadmap to set out future data collection needs. 

To align DESI with the cardinal points and corresponding targets of the Digital Compass, to improve 

the methodology and to take account of the latest technological and policy developments, a number 

of changes were made to the 2021 edition of DESI.  

First, as Table 1 shows, DESI indicators are now structured around the four cardinal points of the 

Digital Compass, replacing the previous five dimension structure. 

Table 1 Structure of DESI 2021 

1 Human capital24 Internet user skills and advanced digital skills 

2 Connectivity25 Fixed broadband take-up, fixed broadband coverage, mobile 

broadband and broadband prices 

3 Integration of digital technology26 Business digitalisation and e-commerce 

4 Digital public services27 e-Government 

Source: European Commission 

11 DESI 2021 indicators serve the assessment of progress towards some of the Digital Compass 

targets. Going forward, DESI will be further aligned with the Digital Compass to ensure that all 

targets are discussed in the reports. 

Table 2 Digital Compass targets in DESI 2021 in relation to the four dimensions of the index 

1 Human capital At least basic digital skills 

ICT specialists 

Female ICT specialists 

2 Connectivity Gigabit for everyone (Fixed very high capacity network coverage) 

5G coverage 

3 Integration of digital 

technology 

SMEs with a basic level of digital intensity 

AI 

Cloud 

Big data 

4 Digital public services Digital public services for citizens  

Digital public services for businesses 

Source: European Commission 

                                                           
24 Equivalent to intervention field 3 (Human Capital) of the RRF Regulation (Regulation (EU) 2021/241 of the 
European Parliament and of the Council of 12 February 2021 establishing the Recovery and Resilience Facility, 
OJ L 57, 18.2.2021, p. 17). 
25 Equivalent to intervention field 1 (Connectivity) of the RRF Regulation. 
26 Equivalent to intervention fields 5 (Digitalisation of businesses) and 6 (Investment in digital capacities and 
deployment of advanced technologies) of the RRF Regulation. 
27 Equivalent to intervention field 4 (e-government, digital public services and local digital ecosystems) of the 
RRF Regulation. 
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DESI now also includes an indicator measuring the level of support that adopted ICT technologies 

have provided for enterprises so they can engage in more environmentally friendly actions (ICT for 

environmental sustainability), as well as the take-up of gigabit services, enterprises offering ICT 

training and e-invoices. 

The index has been re-calculated for all countries for previous years to reflect the changes in the 

choice of indicators and corrections made to the underlying data. Country scores and rankings may 

thus have changed compared with previous publications. For further information, consult the DESI 

website. 

1.4 DESI 2021 results 
Human capital ς digital skills 

The 2030 target of the Digital Compass is that at least 80% of citizens have at least basic digital skills. 

While 84% of people used the internet regularly in 2019, only 56% possessed at least basic digital 

skills. The Netherlands and Finland are the frontrunners in the EU, while Bulgaria and Romania are 

lagging behind. A large part of the EU population, however, still lacks basic digital skills, even though 

most jobs require such skills. Moreover, the 56% is only a slight increase ς two percentage points ς 

since 2015, or a yearly growth rate of only 0.9%. This growth rate needs to increase threefold to 

reach the 2030 target of 80%.  

The growth rate is expected to accelerate in the context of an increased use of digital tools during 

the COVID-19 pandemic, as well as the significant investments in digital skills planned by the 

Member States in their RRPs. 

Figure 3 Digital skills (% of individuals), 2015-201928  

Source: Eurostat, European Union survey on the use of ICT in Households and by Individuals 

According to the Digital Compass, the number of ICT specialists in the EU should reach at least 20 

million by 2030, compared to 8.4 million in 2020 (corresponding to 4.3% of the labour force). 

Although there has been steady growth since 2013, an acceleration is needed to reach the target. As 

of 2020, Finland ς with 7.6% ς and Sweden ς with 7.5% ς have the highest proportion of ICT 

specialists in the labour force.  

                                                           
28 From 2017 the digital skills indicators are collected every 2 years. 

https://digital-strategy.ec.europa.eu/en/policies/desi
https://digital-strategy.ec.europa.eu/en/policies/desi
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There remains a general shortage of ICT specialists on the EU labour market, and the number of 

vacancies keeps growing as new jobs emerge. During 2020, 55% of enterprises that recruited or tried 

to recruit ICT specialists reported difficulties in filling such vacancies. In key areas, such as 

cybersecurity or data analysis, there are constantly hundreds of thousands of vacancies. More than 

70% of businesses report a lack of staff with adequate (digital) skills as an obstacle to investment. 

There is also a severe gender balance issue, with only 19% of ICT specialists and one in three science, 

technology, engineering and/or mathematics (STEM) graduates being women. Finally, this is 

compounded by a lack of capacity in terms of specialised education programmes in areas such as AI, 

quantum and cybersecurity, and by the poor integration of digital subjects into other disciplines.  

Figure 4 ICT specialists, 2013-2020  

 
Source: Eurostat, Labour Force Survey 

Broadband connectivity 

The Digital Compass sets the target that gigabit networks should be available to all by 2030. While 

the EU has full coverage of basic broadband infrastructure, only 59% of households can benefit from 

fixed very high capacity network (VHCN) connectivity with the potential of offering gigabit 

connectivity. Fixed VHCN includes fibre-to-the-premises (FTTP) and cable DOCSIS (data over cable 

service interface specification) 3.1 technologies. Both types of networks expanded during the past 

year faster than they did before the crisis: FTTP from 37.5% in 2019 to 42.5% in 2020 and DOCSIS 3.1 

cable from 22% in 2019 to 28% in 2020. Rural VHCN also improved ς from 22% in 2019 to 28% ς but 

a large gap between rural and national figures remains. Malta, Luxembourg, Denmark and Spain are 

the European leaders on total VHCN coverage (all with more than 90% of homes covered). By 

contrast, in Greece, less than 1 in 5 households have access to VHCN.  
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Figure 5 Fixed very high capacity network (VHCN) coverage (% of households) in the EU, 2013-2020 

 
Source: IHS Markit, Omdia, Point Topic and VVA, Broadband coverage in Europe studies. 

According to the Digital Compass target, all populated areas should have 5G coverage by 2030. As of 

mid-2020, commercial 5G network deployments started in 13 Member States, and coverage reached 

14% at EU level. The Netherlands and Denmark are the most advanced countries, with 80% 

coverage. A precondition for the commercial launch of 5G is the assignment of 5G spectrum in every 

country. 25 Member States already assigned 5G spectrum in any of the three 5G pioneer bands by 

31 August 2021.  

It is assumed that, following the COVID-19 crisis, more citizens will work or study from home, more 

companies will use digital communication to reach customers and operate industrial processes 

remotely, and more government institutions will use digital technologies to stay in contact with 

citizens and companies. The availability of very high capacity digital connectivity is, therefore, 

expected to increase more sharply in the coming years. The deployment of 5G wireless networks will 

also depend on optical fibre backhaul infrastructuresΩ providing very high quality wireless 

connectivity. 

As regards overall take-up, 89% of Europeans had a broadband subscription at home, and 77% of 

households relied on fixed broadband technologies in 2020. Over a third of households (34%) had at 

least a 100Mbps service, up from 2% eight years ago. Gigabit take-up is, however, still very low at 

1.3% of households.  

Integration of digital technology by businesses 

To reach the Digital Compass 2030 target, at least 90% of small and medium-sized enterprises 

(SMEs) in the EU should have a basic level of digital intensity. In 2020, only 60% of SMEs were at that 

level in the adoption of digital technologies. Denmark and Finland are already very close to the EU 

target with 88%, while Bulgaria and Romania are lagging far behind (33%).  

The Digital Compass targets that at least 75% of companies use AI, cloud and big data technologies 

by 2030. Businesses are getting more and more digitalised, but the use of advanced digital 

technologies remains low. Only one in four companies use AI or cloud computing and 14% big data. 
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Figure 6 Adoption of advanced technologies (% of enterprises) in the EU, 2020 

 
Source: Eurostat, European Union survey on ICT usage and e-commerce in enterprises for cloud and big data and Ipsos and 

i-Cite for AI 

There is a substantial gap between large companies and SMEs, not only in the use of advanced 

technologies, but also of basic digital solutions, such as having an enterprise resource planning (ERP) 

software package and engaging in e-commerce. 

Finland, Denmark and Sweden rank highest in the digital transformation of businesses. 

Digital public services 

The Digital Compass sets the target that all key public services for citizens and businesses should be 

fully online by 2030. 

In 2020, 64% of internet users interacted with public administration online, compared to 58% in 

2015. The online availability of public services has been growing steadily over the last decade, and 

was accelerated by the COVID-19 pandemic, during which digital interaction had to become the 

norm. A number of Member States are already close to this target, but progress is uneven across 

and within Member States, with services for citizens less likely to be available online compared to 

services for businesses. 

The roll-out of basic digital public services is progressing steadily (e.g. access to online forms, online 

appointment booking etc.), but the availability of more advanced public services that use innovative 

digital technologies (such as AI, big data, robotics etc.) still requires significant investment. The 

Digital Compass ǘŀǊƎŜǘ ŀƛƳǎ ǘƻ ōƻƻǎǘ aŜƳōŜǊ {ǘŀǘŜǎΩ ŜŦŦƻǊǘǎ ƛƴ ƳŀƪƛƴƎ all key public services 

available online, while also strongly supporting the adoption of innovative ICTs to help digitalise 

public services with optimal quality and efficiency. 

DESI monitors the online provision of public services by scoring Member States on whether or not it 

is possible to complete each step of key services completely online. The quality scores reached 75 

out of 100 for digital public services for citizens and 84 out of 100 for businesses in 2020. Estonia, 

Denmark, Finland and Malta have the highest scores for Digital public services in DESI, while 

Romania and Greece have the lowest. 

Iƻǿ Řƻ aŜƳōŜǊ {ǘŀǘŜǎ ǇŜǊŦƻǊƳ ƻƴ ǘƘƛǎ ȅŜŀǊΩǎ 59{LΚ 

The below figure shows the progress of Member States as regards the overall level of digitalisation 

of the economy and of society over the last 5 years. It is measured in terms of the progression of 

their DESI score over that period of time. 
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The most significant progression is noted in Ireland and Denmark, followed by the Netherlands, 

Spain, Sweden and Finland. These countries also perform well above the EU DESI average based on 

their scores in DESI 2021.  

Most countries, which are below the EU digitalisation average, have not progressed much in the last 

5 years. This is the case especially for Bulgaria and Romania. 

Figure 7 Digital Economy and Society Index ς aŜƳōŜǊ {ǘŀǘŜǎΩ ǇǊƻƎǊŜǎǎΣ нлмс-2021 

Source: DESI 2021, European Commission. 

The below figure shows the 2021 DESI ranking of Member States. Denmark, Finland, Sweden and the 

Netherlands have the most advanced digital economies in the EU, followed by Ireland, Malta and 

Estonia. Romania, Bulgaria and Greece have the lowest DESI scores. 

Figure 8 Digital Economy and Society Index, 2021  

 

Source: DESI 2021, European Commission. 
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2 Human Capital 

In the world of tomorrow, we must rely on digitally empowered and capable citizens, a digitally 

skilled workforce and digital experts. Clear responses will be needed to successfully manage 

demographic trends and close existing skills gaps in the context of the digital and green transitions29. 

Basic digital skills for all citizens and the opportunity to acquire new specialised digital skills for the 

workforce are a prerequisite to participate actively in the Digital Decade30 and to reinforce our 

collective resilience as a society. In addition to the target on basic digital skills (80% of people) 

established in the Digital Education Action Plan31 and the European Pillar of Social Rights Action 

Plan32, a Digital Compass proposes to reach by 2030 a target of 20 million employed ICT specialists in 

the EU, with convergence between women and men.  

Already 84% of people used the internet in 2019 regularly. Nevertheless, only 56% possesses at least 

basic digital skills and only about one third of Europeans possesses above basic digital skills (31%). 

Therefore, having an internet connection and using the internet is not sufficient; it must be paired 

with the appropriate skills to take advantage of the digital society. Digital skills range from basic 

usage skills that enable individuals to take part in the digital society and consume digital goods and 

services, to advanced skills that empower to acquire new specialised digital skills, develop new 

digital goods and services. 

Table 3 Human capital indicators in DESI  

  EU 

  DESI 2019 DESI 2021 

1a1 At least basic digital skills 55% 56% 
% individuals 2017 2019 

1a2 Above basic digital skills 29% 31% 
% individuals 2017 2019 

1a3 At least basic software skills 58% 58% 
% individuals 2017 2019 

1b1 ICT specialists 3.8% 4.3% 
% individuals in employment aged 15-74 2018 2020 

1b2 Female ICT specialists 17% 19% 
% ICT specialists 2018 2020 

1b3 Enterprises providing ICT training  22% 20% 
% enterprises 2018 2020 

1b4 ICT graduates NA 3.8% 
% graduates 2016 2018 

Source: DESI 2021, European Commission. 

2.1 Human capital in DESI 2021 
The human capital dimension of the DESI has two sub-ŘƛƳŜƴǎƛƻƴǎ ŎƻǾŜǊƛƴƎ ΨƛƴǘŜǊƴŜǘ ǳǎŜǊ ǎƪƛƭƭǎΩ and 

ΨŀŘǾŀƴŎŜŘ ǎƪƛƭƭǎ ŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘΩ. ¢ƘŜ ŦƻǊƳŜǊ ŘǊŀǿǎ ƻƴ ǘƘŜ 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΩǎ 5ƛƎƛǘŀƭ {ƪƛƭƭǎ 

Indicator, calculated based on the number and complexity of activities involving the use of digital 

devices and the internet. The latter includes indicators on ICT specialists, ICT graduates and 

                                                           
29 Strategic foresight report 2021, COM(2021)750 final 
30https://ec.europa.eu/info/strategy/priorities-2019-2024/europe-fit -digital-age/europes-digital-decade-
digital-targets-2030_en  
31 The Digital Education Action Plan (2021-2027) COM/2020/624 final. Adopted on 30 September 2020. 
32 The European Pillar of Social Rights Action Plan COM (2021) 102. Adopted on 3 March 2021. 

https://ec.europa.eu/info/strategy/priorities-2019-2024/europe-fit-digital-age/europes-digital-decade-digital-targets-2030_en
https://ec.europa.eu/info/strategy/priorities-2019-2024/europe-fit-digital-age/europes-digital-decade-digital-targets-2030_en
https://ec.europa.eu/info/strategy/priorities-2019-2024/europe-fit-digital-age/europes-digital-decade-digital-targets-2030_en
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enterprises providing dedicated ICT training. According to the latest data, Finland is leading in 

Human capital, followed by Sweden, the Netherlands and Denmark. Italy, Romania and Bulgaria rank 

the lowest. In comparison to last year, the largest increases in Human capital were observed in 

Finland (+2.6 percentage points), Estonia (+1.7 percentage points) and Greece (+1.6 percentage 

points). 

Figure 9 Human capital dimension (Score 0-100), 2021 

Source: DESI 2021, European Commission. 

2.2 Digital skills 
Since 2015, the level of digital skills has continued to grow slowly, reaching 56% of individuals having 

at least basic digital skills, 31% with above basic digital skills and 58% of individuals having at least 

basic software skills. The skills indicators are strongly influenced by socio-demographic aspects. For 

example, 80% of young adults (aged 16-24), 84% of individuals with high formal education33, and 

87% of students have at least basic digital skills. By contrast, only 33% of those aged 55-74 and 28% 

of the retired and the inactive possess at least basic digital skills. There is still substantial gap 

between rural and urban areas when looking at the digital skills of the population: only 48% of 

individuals living in rural areas possess at least basic digital skills, in contrary to the ones living in the 

cities (62%). For more detailed description of the digital skills, please see the Human Capital Chapter 

for 202034.  

It should be noted that youth is not a determinant of digital skills and growing up in a digital world 

does not automatically make one digitally competent. As demonstrated by the International 

Computer and Information Literacy Study (ICILS)35, which assesses digital skills of 8th-graders based 

on a competence test, rather than self-reporting, young people do not develop sophisticated digital 

skills just by growing up using digital devices. In 9 out of 14 EU Member States who have 

participated in ICILS, more than one third of the pupils achieved scores below the threshold for 

underachievement in digital competence. 

                                                           
33 ISCED11 levels from 5 to 8 - formal tertiary (or higher) education 
34 The EU averages of the digital skills indicators have been recalculated. The DESI 2020 reports referred to 
EU28 (including the United Kingdom), while DESI 2021 EU averages refer to EU27 
https://ec.europa.eu/newsroom/dae/document.cfm?doc_id=67077  
35 https://www.iea.nl/studies/iea/icils/2018.  

https://ec.europa.eu/newsroom/dae/document.cfm?doc_id=67077
https://ec.europa.eu/newsroom/dae/document.cfm?doc_id=67077
https://ec.europa.eu/newsroom/dae/document.cfm?doc_id=67077
https://www.iea.nl/studies/iea/icils/2018
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2.3 Use of Internet 
In 2020, 91% households had access to the internet at home. 86% of individuals were regular 

internet users (using it at least weekly), while almost 80% were using it either every day or almost 

every day. Nevertheless, there are still countries where people are not using the internet, for 

example in Bulgaria and Greece where one in five individuals has never used it. In comparison, only 

about 1% of the adult population in Sweden, Luxembourg and Denmark have never used the 

internet.   

2.4 Access barriers 
Despite many Europeans using internet regularly, we observe some barriers persisting. The top 

reasons for not having internet access at home in 2019 remained the lack of need or interest (45% of 

households without internet access in 2019), insufficient skills (45%), equipment costs (25%) and 

high cost barriers (23%). The deterring effect of each of these factors varies significantly in strength 

across Member States. For example, only 5% of Estonian households without internet access 

mentioned costs as a barrier, but as many as 53% did so in Portugal. A lack of relevant skills is an 

important factor deterring households from having internet access at home. Moreover, given that 

this factor limits awareness of potential benefits from digitisation, it may also be among the reasons 

behind the large numbers of EU households that still claim not to have internet access at home, 

because they do not need it. 

2.5 ICT specialists 
The advanced skills and development sub-dimension looks at the workforce and its potential to work 

in and develop the digital economy. This takes into account the percentage of people in the 

workforce with ICT specialist skills, with a breakdown for female ICT specialists. At the same time, it 

looks at the share of ICT graduates. Following the Digital Decade communication, the key target for 

Europe is to reach 20 million employed ICT specialists in the EU by 2030, with convergence between 

women and men. 

In 2020, 8.4 million persons worked as ICT specialists across the European Union. The highest 

number was reported in Germany (1.9 million ICT specialists) followed by France (1.2 million) and 

their combined share accounted for less than пл҈ ƻŦ ǘƘŜ 9¦Ωǎ L/¢ ǿƻǊƪŦƻǊŎŜΦ  

The share of ICT specialists is slowly progressing and reached 4.3% of total employment in 2020. The 

vast majority of ICT specialists in the EU are men (81.5% of ICT specialists were male in 2020). In 

Czechia, Hungary and Malta, almost every 9 out of 10 ICT specialists were men, while in Bulgaria 

almost every third ICT specialist was a woman.  

Figure 10 ICT specialists (% of total employment), 
2015 -2020 

 Source: Eurostat, European Union Labour Force Survey. 

 

Figure 11 Female ICT specialists (% of ICT 
Specialists), 2015 - 2020 

 
Source: Eurostat, European Union Labour Force Survey. 
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2.6 Enterprises recruiting ICT specialists and providing ICT training 
In 2020, 19% of EU enterprises employed ICT specialists. Among the EU Member States, Ireland 

and Belgium presented the highest proportion of enterprises employing ICT specialists, with 30% 

each. Italy, with 13%, presented the lowest ratio of enterprises employing ICT specialists in 2020. 

In 2019 55% of the EU enterprises that recruited or tried to recruit ICT specialists reported 

difficulties in filling vacancies. In Czechia, more than 3 out to 4 enterprises that recruited ICT 

specialists reported difficulties in filling those vacancies. In Austria and the Netherlands 

respectively 74% and 70% of enterprises which recruited or tried to recruit ICT specialists reported 

difficulties in filling ICT vacancies. 

Enterprises are providing more and more training to their personnel to develop or upgrade their 

ICT skills. Overall 20% of the EU enterprises provided ICT training for their personnel. The leaders in 

this domain are Finland (38%) and Belgium (33%). In countries like Lithuania (14%), Greece (12%), 

Bulgaria (7%) and Romania (6%), the provision of such a training was considerably lower. When 

looking at company size, 68% of large enterprises actively provided the training, while only 18% of 

SMEs did so.  

Figure 12 Enterprises providing ICT training (% enterprises), 2020 

 
Source: Eurostat, European Union survey on ICT usage and e-commerce in enterprises. 

2.7 ICT Graduates 
With growing demand for ICT specialists and jobs becoming even more driven by digital 

technology, the EU employers are looking for staff with the necessary skills to satisfy the growing 

demand for ICT specialists and workers able to properly use the digital technologies. We observe a 

slow but overall increase of students pursuing and graduating in ICT domains. In 2019, 3.9% of 

Europeans graduated with an ICT diploma. The countries with the highest share are Estonia (8%), 

Ireland (7.8%) and Finland (7.4%). Estonia has also recorded the highest increase (+1.3 percentage 

point) in comparison to 2018. While, Italy, Belgium, Portugal and Cyprus are among the countries 

with the lowest share of ICT graduates (below 3%) in European Union. 
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Figure 13 ICT Graduates (% of graduates), 2019 

 
Source: Eurostat, Education and training statistics (table educ_uoegrad03, using selection ISCED11=ED5-8 and 

ISCEDF_13). 

2.8 EU Code Week 2020 
EU Code Week36 is a grassroots movement run by volunteer ambassadors, teachers and coding 

enthusiasts around the world. The initiative is backed by the European Commission and education 

ministries in the EU and Western Balkans.  

¢ƘŜ /ƻƳƳƛǎǎƛƻƴΩǎ ŀƛƳ ƛǎ ǘƻ ŎƻƴǘǊƛōǳǘŜ ǘƻ ǘƘŜ ǊŜŘǳŎǘƛƻƴ ƻŦ ǘƘŜ ƴǳƳōŜǊ ƻŦ мо-14 year olds who do 

not have sufficient computing and digital literacy skills by half by 2030, as outlined in the Digital 

Education Action Plan 2021-2027. Moreover, the initiative contributes to the targets of the Digital 

Decade: increasing the number of European with basic digital skills and the number of digital 

experts. 

EU Code Week provides teachers with free resources, ready-made lesson plans, free online 

introductory courses and other materials to help them bring coding and technology to all subjects 

and classrooms. 

In 2020, more than 3.4 million ς mostly young people ς participated in EU Code Week in schools all 

around Europe and the world, despite the pandemic. 84% of the activities took place in schools 

even with lockdowns and 44% of participants were girls. Poland (20,653) and Italy (9,833) were the 

top EU countries with the highest number of activities organised in 2020. There were also 

attracting the highest number of participants in the EU, Poland attracted 632,305 coding 

enthusiasts and Italy 330,021. 

  

                                                           
36 https://codeweek.eu/  

https://codeweek.eu/
https://codeweek.eu/
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Figure 14 EU Code Week 2020 ς number of EU Code Week activities in Europe 

 
Source: European Commission 

The next edition of the Code Week took place between 9 and 24 October 2021 with organisers 

actively registering their activities on the EU Code Week map.  
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3 Digital infrastructures 

3.1 Broadband connectivity 
The Digital Decade defines two targets in the area of broadband connectivity for 2030: gigabit 

coverage for all households and 5G in all populated areas. 

The connectivity dimension of the Digital Economy and Society Index (DESI) looks at both the 

demand and the supply side of fixed and mobile broadband. Under fixed broadband, it assesses the 

take-up of overall, at least 100 Mbps and at least 1 Gbps broadband, the availability of fast 

broadband (next generation access of at least 30 Mbps) and of fixed very high capacity networks 

(VHCNs)37. Under mobile broadband, it includes the population coverage of 4G and 5G38 networks, 

the assignment of radio spectrum for 5G (5G readiness) as well as the take-up of mobile 

broadband39. In addition, it captures the retail prices of fixed and mobile offers and also those of 

converged bundles (consisting of fixed and mobile service components). 

Table 4 Connectivity indicators in DESI 

  EU 

  DESI 2019 DESI 2021 

2a1 Overall fixed broadband take-up 74% 77% 
% households 2018 2020 

2a2 At least 100 Mbps fixed broadband take-up 21% 34% 
% households 2018 2020 

2a3 At least 1 Gbps take-up NA 1.3% 
% households   2020 

2b1 Fast broadband (NGA) coverage 80% 87% 
% households 2018 2020 

2b2 Fixed Very High Capacity Network (VHCN) coverage 33% 59% 
% households 2018 2020 

2c1 4G coverage 98.8% 99.7% 
% populated areas 2018 2020 

2c2 5G readiness 15% 51% 
Assigned spectrum as a % of total harmonised 5G spectrum 2019 2021 

2c3 5G coverage NA 14% 
% populated areas   2020 

2c4 Mobile broadband take-up 65% 71% 
% individuals 2018 2019 

2d1 Broadband price index NA 69 
Score (0-100)   2020 

Source: DESI 2021, European Commission. 

In connectivity, Denmark has the highest score, followed by the Netherlands and Spain. Greece and 

Bulgaria has the weakest performance on this dimension of the DESI. 

  

                                                           
37 Fixed VHCN coverage refers to the combined coverage of FTTP and DOCSIS 3.1 cable networks. 
38 5G coverage was introduced in DESI in 2021. 
39 The mobile broadband take-up indicator has been revised, see the DESI methodological note for further 
details. 
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Figure 15 Digital Economy and Society Index 2021, Connectivity 

 
Source: DESI 2021, European Commission. 

As for the mobile broadband sub-dimension (including indicators 2c1, 2c2, 2c3 and 2c4, indicated 

in yellow in the above chart), the Netherlands, Denmark and Austria lead Europe, while Portugal 

and Lithuania registered the lowest scores. 

3.1.1 Broadband coverage 
At least one basic broadband network has been available to all households in the EU since 2013, 

when considering all major technologies (xDSL, cable, fibre to the premises - FTTP, Fixed wireless 

access - FWA, 4G and satellite). Internet access at home is provided mainly through fixed 

technologies, the coverage of which remained stable at 97%. Among these technologies, xDSL 

continued to have the largest footprint (90%) followed by FWA (56%), DOCSIS 3.0 cable (45%) and 

FTTP (42%).  

Coverage of Next generation access (NGA) technologies (VDSL, VDSL2 vectoring, FTTP, DOCSIS 3.0, 

DOCSIS 3.1) capable of delivering download speeds of at least 30 Mbps reached 87% in 2020, 

following a slight increase of 3.1 percentage points compared to the previous year. This mainly 

resulted from a 5-point growth in FTTP. VDSL coverage went up by 1.5 percentage points, while 

cable DOCSIS 3.0 remained unchanged at 45%. 

Fixed very high capacity networks (VHCN), having the capabilities of offering gigabit connectivity, 

covered 59% of EU homes in 2020, up from 50% a year earlier. FTTP deployments and cable 

network upgrades to DOCSIS 3.1 (coverage went up from 22% to 28%) were equally important in 

growing VHCN coverage in 2020. 

Regarding mobile technologies, while 4G is almost universal reaching 99.7% of populated areas, 5G 

commercial services were launched in about half of the member states by mid-2020 covering 14% 

of populated areas. 
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Figure 16 Total coverage by technology at EU level (% of households), 2019-2020 

 

Source: IHS Markit, Omdia and Point Topic, Broadband coverage in Europe studies. 

Broadband coverage of rural areas40 remains challenging, as 10% of households are not covered by 

any fixed network, and 40% are not served by any NGA technology. Nevertheless, 4G is widely 

available also in rural areas (98.6%). Regarding fixed technologies, there was a marked increase in 

the rural coverage of FTTP (from 19% in 2019 to 25% in 2020). 

Figure 17 Rural coverage by technology at EU level (% of households), 2019 ς 2020 

Source: IHS Markit, Omdia and Point Topic, Broadband coverage in Europe studies. 

Overall coverage of fixed broadband has only marginally increased since 2013 from 95.7% to 

97.4%. Rural coverage improved from 83.9% in 2013 to 89.7% in 2020. 

                                                           
40 For the definition of rural areas see sub-ŎƘŀǇǘŜǊ άоΦн 5ŜŦƛƴƛƴƎ ƘƻǳǎŜƘƻƭŘǎ ŀƴŘ ǊǳǊŀƭ ŀǊŜŀǎέ ƛƴ ǘƘŜ 
ƳŜǘƘƻŘƻƭƻƎȅ ƻŦ ǘƘŜ ǎǘǳŘȅ άBroadband CoveragŜ ƛƴ 9ǳǊƻǇŜ нлмуέΣ ǇŀƎŜ мсΣ ōȅ LI{ Markit and Point Topic 
(https://ec.europa.eu/digital-single-market/en/news/study-broadband-coverage-europe-2018). 

https://ec.europa.eu/digital-single-market/en/news/study-broadband-coverage-europe-2018
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Figure 18 Fixed broadband coverage in the EU (% of households), 2013 - 2020 

Source: IHS Markit, Omdia, Point Topic and VVA, Broadband coverage in Europe studies. 

Fixed coverage is close to universal in the majority of the EU with less than 3% uncovered 

households in 19 Member States. On the other hand, Lithuania, Poland and Romania are lagging 

behind with less than 90% of households covered. 

NGA is available in the vast majority of EU homes (87%), but only 60% can benefit from such 

services in rural areas. VDSL has the largest coverage among NGA technologies (55%), followed by 

cable (45%) and FTTP (42%).  

Figure 19 Next generation access (NGA) broadband coverage in the EU (% of households), 2013-2020 

Source: IHS Markit, Omdia, Point Topic and VVA, Broadband coverage in Europe studies. 

In Cyprus, Malta, Luxembourg and Belgium, NGA is available in more than 99% of households. The 

situation remained challenging in France (69%) and Lithuania (71%), despite the fact that both 

countries improved in 2020 (France by 7 and Lithuania by 2 percentage points). 
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Figure 20 Next generation access (NGA) broadband coverage in the EU (% of households), mid-2020 

Source: IHS Markit, Omdia and Point Topic, Broadband coverage in Europe studies. 

VHCN coverage increased significantly between 2013 and 2020 from 16% to 59%. Coverage almost 

doubled in the last two years, as the upgrade of cable networks to DOCSIS 3.1 started in several 

Member States and FTTP deployments also accelerated.  

In rural areas, growth was lower, but still substantial, from 4% to 28% over the same time period. 

The large gap between total and rural VHCN coverage shows the regional disparities in digital 

opportunities and confirms that more investment is needed in rural areas in order to catch up. 

Figure 21 Fixed very high capacity network (VHCN) coverage (% of households) in the EU, 2013-2020 

Source: IHS Markit, Omdia and Point Topic, Broadband coverage in Europe studies. 

In mid-202, Malta was leading with 100% of VHCN coverage, followed by Luxembourg, Denmark 

and Spain with above 90% coverage. The poorest performers were Greece (10%), Cyprus (26%) and 

Czechia (33%), although they all improved in 2020. There has been spectacular progress in Ireland 

(48 percentage points), Austria (25 percentage points) and Germany (23 percentage points). 
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Figure 22 Fixed very high capacity network (VHCN) coverage (% of households), mid-2020 

Source: IHS Markit, Omdia and Point Topic, Broadband coverage in Europe studies. 

4G (LTE) is almost ubiquitous with 99.7% of populated areas covered by at least one operator in 

the EU, being even more widely available than fixed broadband (97.4%). In the last three years, the 

gap between rural and overall 4G coverage almost closed. Rural coverage stood at 98.6% in 2020. 

Figure 23 4G mobile coverage in the EU (% of households), 2013-2020 

Source: IHS Markit, Omdia, Point Topic and VVA, Broadband coverage in Europe studies. 

All Member States have well above 95% coverage of 4G. 
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Figure 24 4G mobile coverage (% of populated areas), mid-2020 

Source: IHS Markit, Omdia and Point Topic, Broadband coverage in Europe studies. 

The 5G readiness indicator in the DESI shows the portion of spectrum assigned for 5G purposes in 

each Member State in the 5G pioneer bands. The percentage score of the 5G readiness indicator is 

based on the amount of spectrum assigned in a specific Member State and ready for 5G use by the 

end of 2020 within the 5G pioneer bands identified in Europe.  

This score is calculated based on the portion of spectrum assigned in each 5G pioneer band in 

comparison with the maximum feasible amounts, which are as follows: 

¶ 700 MHz band: 60 MHz (703-733 & 758-788 MHz), 

¶ 3.6 GHz band: 400 MHz (3,400-3,800 MHz), 

¶ 26 GHz band: 1000 MHz within 24,250-27,500 MHz. 

All three spectrum bands have an equal weight, so having the maximum feasible amount assigned 

ς and ready for 5G use ς in the range of one of these bands will result in a score of 33.3%, i.e. one 

third of the total maximum score. 

Remarks: 

1. For the 700 MHz band, there are a number of derogations allowing for a delay until 2022; 

however, the 5G readiness indicator is about factual reporting, not a judgement on legal 

compliance. 

2. For the 3,400-3,800 MHz band, only licences aligned with the latest technical conditions (in 

accordance with Commission Implementing Decision (EU) 2019/235) were considered 

ready for 5G use. 

3. For the 26 GHz band, at least a portion of 1,000 MHz within the band must be assigned and 

ready for 5G use by the end of 2020, as required by the European Electronic 

Communications Code. 

By the end of August in 2021, 25 of the 27 Member States had assigned spectrum in the 5G pioneer 

bands, compared to 16 a year earlier. Germany, Croatia, Denmark, Greece, Finland and Slovenia 

assigned more than 90% of spectrum. On the other hand, Estonia and Poland have not yet assigned 

any 5G spectrum (according to the above conditions). 
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Figure 25 5G readiness (assigned spectrum as a % of total harmonised 5G spectrum), end of August, 2021 

Source:  Communications Committee (COCOM) based on iDATE. 

Following the spectrum assignments, 13 Member States started commercial 5G network 

deployments by mid-2020. Highest coverage levels were recorded in the Netherlands and Denmark 

(80% of populated areas each), followed by Austria (50%), Ireland (30%) and Germany (18%). 

Figure 26 5G mobile coverage (% of populated areas), mid-2020 

 

Source: IHS Markit, Omdia and Point Topic, Broadband coverage in Europe studies. 
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3.1.2 Fixed broadband take-up 
Over three quarter of EU households (77%) had a fixed broadband subscription in 2020, following a 

steady growth (an annual growth rate of 2.1%) over the last 8 years.  

Figure 27 Households with a fixed broadband subscription in the EU (% of households), 2012-2020 

Source: Eurostat, European Union survey on ICT usage in Households and by Individuals. 

National take-up rates ranged from only 57% to 92%. Cyprus, Germany and the Netherlands 

registered the highest figure, while Finland, Bulgaria, Italy, Latvia and Lithuania the lowest. The 

relatively low take-up rates in Finland, Italy, Poland and Latvia may partly be due to fixed-mobile 

substitution. 

Figure 28 Households with a fixed broadband subscription (% of households), 2020 

Source: Eurostat, European Union survey on ICT usage in Households and by Individuals. 

Similarly to broadband coverage, there is still a large difference between urban and rural figures. 

Only 69% of rural homes has a fixed broadband subscription compared with 81% in urban areas. 

The rural-urban gap is the largest in Bulgaria (40% vs. 72%), Finland (42% vs. 70%) and Romania 

(54% vs. 81%).  

Looking at broadband speeds, there has been a sharp upward trend in at least 100 Mbps fixed 

broadband penetration since 2012. In 2020, more than one third of EU households subscribed to 

such a service (34%), up from 2% eight years ago.  
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Figure 29 Households with a fixed broadband subscription of at least 100 Mbps (% of households) 2012 ς 
2020 

Source: Estimated based on the European Union survey on ICT usage in Households and by Individuals and data from the 
Communications Committee (COCOM). 

Sweden, Spain, Portugal, Hungary, Belgium, Luxembourg and Romania lead on this indicator with 

over 50% of households subscribing to at least 100 Mbps. In Greece, Cyprus and Croatia, by 

contrast, take-up is very low (less than 10%). 

Figure 30 Households with a fixed broadband subscription of at least 100 Mbps (% of households), 2020 

Source Estimated based on the European Union survey on ICT usage in Households and by Individuals and data from the 
Communications Committee (COCOM). 

xDSL remained the most widely used fixed broadband technology, although its market share 

decreased to 50% in 2020 from 82% in 2006. CƛōǊŜ ǘƻ ǘƘŜ ƘƻƳŜκōǳƛƭŘƛƴƎ όC¢¢Iκ.ύ ōŜŎŀƳŜ 5{[Ωǎ 

main challenger over the last years: the share of FTTB/H lines increased from 5% in 2012 to 26% in 

2020. Cable lines represented 19% of fixed broadband lines in 2020, compared with 14% in 2006. 
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Figure 31 Fixed broadband subscriptions ς technology market shares in the EU (% of subscriptions), July 
2006-July 202041 

Source: Communications Committee (COCOM). 

The market share of xDSL varies from 7% to 93% and is generally lower in Eastern Europe, where 

FTTH/B is more widely used. Cable is present in all but two Member States (Greece and Italy). 

xDSL is particularly prevalent in Greece and Italy, and have the lowest market share in Bulgaria, 

Romania, Portugal, Sweden and Spain.  

FTTH/B is the most widely used technology in a growing number of Member States, and has the 

highest market share in Lithuania, Sweden, Latvia, Spain and Romania. 

On the other hand, cable is dominant in Belgium, the Netherlands, Malta and Hungary.  

Figure 32 Fixed broadband subscriptions ς technology market shares in the EU (% of subscriptions), July 
2020 

Source: Communications Committee (COCOM). 

New entrant operators continued to slightly gain market share and held 61% of fixed lines in 2020 

compared with 45% in 2006. The market share of incumbents is the highest in Luxembourg (63%), 

Cyprus (55%), Latvia (55%) and Austria (54%), and the lowest in Romania (17%) and Czechia (22%). 

                                                           
41 F¢¢Iκ. ƛǎ ǇŀǊǘ ƻŦ ΨƻǘƘŜǊΩ ǘŜŎƘƴƻƭƻƎƛŜǎ ǳƴǘƛƭ WǳƴŜ нлмм ƻƴ ǘƘŜ ŎƘŀǊǘΦ 
















































































































































