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1 Introduction 

TƘŜ 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴ Ƙŀǎ ƳƻƴƛǘƻǊŜŘ aŜƳōŜǊ {ǘŀǘŜǎΩ ǇǊƻƎǊŜǎǎ ƻƴ ŘƛƎƛǘŀƭ ŀƴŘ ǇǳōƭƛǎƘŜŘ ŀƴƴǳŀƭ 

Digital Economy and Society Index (DESI) reports since 2014.   

Each year, the reports include country profiles helping Member States identify areas for priority 

action and thematic chapters providing an EU-level analysis in the key digital policy areas.   

The DESI 2020 discussed the increased use of digital solutions during the COVID-19 pandemic. This 

trend towards more digitalisation is confirmed by the slightly higher growth rate in the adoption of 

digital technologies by both citizens and businesses at EU level1.  

Overall, the pandemic is estimated to have accelerated existing trends in remote work worldwide, 

e-commerce and automation as well as exacerbated labour mobility2. These trends, however, have 

not affected citizens and enterprises in the same manner. Results suggest that the large expansion 

of telework since the COVID-19 outbreak has been strongly skewed towards high-paid white-collar 

employment. This reflects the differences in the employment structure where only 33 to 44% of jobs 

structurally permit teleworking.3 Individuals for their part, increased online customer interactions 

during the pandemic from 32% in December 2019 to 55% in July 20204, and more than 1 million ICT 

specialists entered the market in Europe5. Businesses provided more fully digitised products and 

services: 34% before the Covid-19 crisis and 50% during the pandemic6; and bought more cloud 

computing services: 24% before the pandemic in 2019 and 41% in 2021.7 Significant differences 

continue to persist between large enterprises and SMEs8, given that 72% of large enterprises 

subscribed to cloud computing services compared to 40% of SMEs.  

The DESI 2022 results show that while most of the Member States are making progress in their digital 

transformation, the adoption of key digital technologies by businesses, such as artificial intelligence 

and big data remains low, also among the EU frontrunners. Insufficient levels of digital skills hamper 

the prospects of future growth, deepen the digital divide and increase risks of digital exclusion as 

                                                           
1 Based on the results of the Eurostat surveys: European Union survey on ICT usage and e-commerce in 
enterprises and European Union survey on ICT usage in households and by individuals. 
2 McKinsey special report: The future of work after Covid-19 report assesses the lasting impact of the pandemic 
on labour demand, the mix of occupations, and the workforce skills required in eight countries with diverse 
economic and labour market models: China, France, Germany, India, Japan, Spain, the United Kingdom, and 
the United States. Together, these eight countries account for almost half the global population and 62 percent 
of GDP. https://www.mckinsey.com/featured-insights/future-of-work/the-future-of-work-after-covid-19   
3 JRC paper: Teleworkability and the COVID-19 crisis- a new digital divide? JRC Working Papers Series on Labour, 
Education and Technology No. 2020/05 http://hdl.handle.net/10419/231337 
4 According to an online survey by Mc Kinsey with 899 respondents of C-level executives and senior managers 

representing the full range of regions, industries, company sizes, and functional specialities; 

https://www.mckinsey.com/business-functions/strategy-and-corporate-finance/our-insights/how-covid-19-

has-pushed-companies-over-the-technology-tipping-point-and-transformed-business-forever 

5 https://ec.europa.eu/eurostat/databrowser/view/isoc_sks_itspt/default/table?lang=en 
5 According to Eurostat data on total employed ICT specialists in 2019 7, 857 million persons were IT specialists 
in EU 27 compared to 8,940 million persons in 2021. 
https://ec.europa.eu/eurostat/databrowser/view/isoc_sks_itspt/default/table?lang=en 
6 According to an online survey by Mc Kinsey with 899 respondents of C-level executives and senior managers 
representing the full range of regions, industries, company sizes, and functional specialities; 

https://www.mckinsey.com/business-functions/strategy-and-corporate-finance/our-insights/how-covid-19-
has-pushed-companies-over-the-technology-tipping-point-and-transformed-business-forever 
7 According to Eurostat data on cloud computing services 
https://ec.europa.eu/eurostat/databrowser/view/ISOC_CICCE_USE/default/table?lang=en&category=isoc.is
oc_e.isoc_eb 
8 see Figure 46. 

https://ec.europa.eu/commission/presscorner/detail/en/ip_20_1025
https://www.mckinsey.com/featured-insights/future-of-work/the-future-of-work-after-covid-19
http://hdl.handle.net/10419/231337
https://www.mckinsey.com/business-functions/strategy-and-corporate-finance/our-insights/how-covid-19-has-pushed-companies-over-the-technology-tipping-point-and-transformed-business-forever
https://www.mckinsey.com/business-functions/strategy-and-corporate-finance/our-insights/how-covid-19-has-pushed-companies-over-the-technology-tipping-point-and-transformed-business-forever
https://ec.europa.eu/eurostat/databrowser/view/isoc_sks_itspt/default/table?lang=en
https://ec.europa.eu/eurostat/databrowser/view/isoc_sks_itspt/default/table?lang=en
https://www.mckinsey.com/business-functions/strategy-and-corporate-finance/our-insights/how-covid-19-has-pushed-companies-over-the-technology-tipping-point-and-transformed-business-forever
https://www.mckinsey.com/business-functions/strategy-and-corporate-finance/our-insights/how-covid-19-has-pushed-companies-over-the-technology-tipping-point-and-transformed-business-forever
https://ec.europa.eu/eurostat/databrowser/view/ISOC_CICCE_USE/default/table?lang=en&category=isoc.isoc_e.isoc_eb
https://ec.europa.eu/eurostat/databrowser/view/ISOC_CICCE_USE/default/table?lang=en&category=isoc.isoc_e.isoc_eb
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more and more services, including essential ones, are shifted online. Efforts need to be stepped up 

to ensure the full deployment of ubiquitous connectivity infrastructure (notably 5G) that is required 

for highly innovative services and applications. 

Finland, Denmark, the Netherlands and Sweden continue to be the EU frontrunners. However, the 

European Semester 2022 cycle identified that digital challenges remain also for most of the 

frontrunners.9  

The other Member States are advancing and there is an overall upward convergence trend in the EU. 

This means that the EU as a whole continues to improve its level of digitalisation, and in particular 

those Member States that started from lower levels are gradually catching up, by growing at a faster 

rate. For example, amongst the Member States that lagged behind, Italy, Poland and Greece 

improved their DESI scores substantially over the past five years and implemented sustained 

investments with a reinforced political focus on digital, supported by European funding. 

In all Member States future policy developments will be largely facilitated by the EUR 127 billion10 

dedicated to digital reforms and investments in the 25 national Recovery and Resilience Plans 

adopted by the Council at the time of writing, investments under Cohesion Policy as well as the joint 

effort to reach the EU level targets set out in the Digital Decade.  

The proposed ΨPath to the 5ƛƎƛǘŀƭ 5ŜŎŀŘŜΩ introduces a structured cooperation process between the 

Commission and Member States, involving the European Parliament, to work collectively towards 

EU-level targets as well as towards common broader objectives and progress in the putting into 

practice of the proposed Declaration on Digital Rights and Principles. The proposed targets are 

organised under four cardinal points: a digitally skilled population and highly skilled digital 

professionals, secure and sustainable digital infrastructures, the digital transformation of businesses, 

and the digitalisation of public services. Once implemented, this process will contribute to greater 

convergence between Member States and reinforce their collective competitiveness and resilience 

in the global context.  

The current geopolitical context with wǳǎǎƛŀΩǎ ƛƴǾŀǎƛƻƴ ƛƴ ¦ƪǊŀƛƴŜ renders the implementation of 

ƛƴƴƻǾŀǘƛǾŜ ŘƛƎƛǘŀƭ ǎƻƭǳǘƛƻƴǎΣ ǘŜŎƘƴƻƭƻƎƛŜǎ ŀƴŘ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜǎ ōŀǎŜŘ ƻƴ 9¦Ωǎ ǾŀƭǳŜǎ ŀƴŘ ǇǊƛƴŎƛǇƭŜǎΣ ŀǎ 

well as strengthening cybersecurity, even more relevant. For example, it demonstrated the 

substantial dangers and risks online disinformation presents to security, and to the functioning of 

our democracies, societies and economies. As a result, the EU institutions and national authorities 

have intensified cooperation and information sharing in relation to cybersecurity.  Moreover, the 

revision of the EU Code of Practice on Disinformation and the Digital Services Act will provide 

efficient means to ensure that online platforms take decisive measures to counter disinformation 

online.   

Some of the targeted sanctions introduced in view of the situation in Ukraine and in response to 

Belarus's involvement in the aggression11 relate to halting disinformation, by banning operators in 

the EU from broadcasting any content by Russian media outlets, including Russia Today (RT) and 

Sputnik. 

Moreover, on 8 April 2022, 24 telecom operators based in the EU together with those 3 operators 

based in Ukraine, have signed a joint statement on their coordinated efforts to secure and stabilise 

affordable or free roaming and international calls between the EU and Ukraine, providing affordable 

connectivity to refugees from Ukraine.  

                                                           
9 More precisely, addressing the labour shortages in digital jobs are part of a country-specific recommendation 
for the Netherlands. In the European Semester Country Reports for Denmark and Finland, supporting the 
digital transformation is highlighted as a key factor to improve productivity. 
10 Calculations related to the Recovery and Resilience Facility in this and subsequent sections are based on the 
methodology set out in Annex VII of the RRF Regulation (Regulation (EU) 2021/241).   
11 amending Regulation (EC) 765/2006 concerning restrictive measures in view of the situation in Belarus and 
Regulation (EU) 833/2014 concerning Russia's actions destabilising the situation in Ukraine 
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The initiatives taken at national level to counter the effects of the Russian invasion of Ukraine are 

outlined in the DESI country reports.  

¢ƘŜ ΨtŀǘƘ ǘƻ ǘƘŜ 5ƛƎƛǘŀƭ 5ŜŎŀŘŜΩ ǎǳǇǇƻǊǘǎ ǘƘƛǎ ǊŜƴŜǿŜŘ emphasis on EU values, resilience and security 

by linking specific digital targets to values-based objectives and digital principles. Only a digitally 

sovereign EU can shape its digital transformation in line with European values. 

Each Member State will contribute to this ambitious goal from a different starting point, based on 

available resources, comparative economic advantages, and societal needs. Once the Programme 

enters into force, the performance of each Member State in DESI will be considered in the 

ǇŜǊǎǇŜŎǘƛǾŜ ƻŦ ǘƘŜƛǊ ŦǳǘǳǊŜ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ 9ǳǊƻǇŜΩǎ 5ƛƎƛǘŀƭ 5ŜŎŀŘŜΦ  

1.1 The digital measures in the Recovery and Resilience Facility (RRF) 
 

The Recovery and Resilience Facility represents an unprecedented opportunity for Member States 

to invest in their own digital transformation and to collectively contribute to ƛƴŎǊŜŀǎƛƴƎ ǘƘŜ ¦ƴƛƻƴΩǎ 

resilience and innovative potential, as well as to ǊŜŘǳŎƛƴƎ ǘƘŜ 9¦Ωǎ ŜȄǘŜǊƴŀƭ ŘŜǇŜƴŘŜƴŎƛŜǎΦ   

To date, 25 plans have been approved by the Council of the European Union.12 So far, the amount 

allocated in these plans totals EUR 490 billion (EUR 325 billion in grants and EUR 165 billion in loans). 

The approvals of the Hungarian and Dutch plans are still pending.   

The implementation of the approved plans is well underway. 21 Member States have received pre-

financing disbursements and five of those Member States (Spain, France, Greece, Italy and Portugal) 

have received subsequent payments, following the submissions of their first payment requests and 

the subsequent positive assessments of these requests. In total, EUR 67.02 billion in grants and EUR 

33.37 billion in loans have already been disbursed.   

Under the RRF Regulation, each Member State must dedicate at least 20% of its Recovery and 

Resilience PƭŀƴΩǎ (RRP) total allocation to measures contributing to the digital transition or to 

addressing the challenges resulting from it. To date, an amount of EUR 127 billion, representing 26% 

of the total allocation of the approved plans, supports the digital transformation. The estimated 

expenditure towards digital transformation per Member State is illustrated below. 

                                                           
12 Entire analysis is limited to plans approved by the Council as of 22.06.2022. 

https://ec.europa.eu/info/business-economy-euro/recovery-coronavirus/recovery-and-resilience-facility_en
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Figure 1 Share of RRPs estimated expenditure towards digital objectives in the 25 Recovery and Resilience 
Plans approved by the Council  

 

 Source: European Commission 

 

Of those EUR 127 billion, about 13% aim to promote the roll-out of very high capacity networks 

(VHCN), 37% the digitalisation of public services and government processes, 19% the digitalisation 

of businesses, in particular SMEs, 17% the development of basic and advanced digital skills, and 14% 

digital-related R&D and the deployment of advanced technologies13. RRF investments and reforms 

are expected to make an important contribution to the Digital Decade targets and objectives. 

In addition, the Technical Support Instrument14 supports Member States in designing, developing 

and implementing reforms. The support is provided upon request and covers a wide range of areas, 

including the reforms and investments linked to the digital transformation within the Recovery and 

Resilience Plans. 

21 out of the 25 plans approved, with the exception of Bulgaria, Denmark, Malta and Sweden make 

commitments towards key digital multi-country projects, presented in the Digital Compass 

Communication and in the Path to the Digital Decade Policy Programme. In total, more than 60 

measures (or sub-measures) are relevant to digital multi-country projects, for a total of about EUR 5 

billion. The two potential IPCEIs on microelectronics (12 plans) and cloud technologies (7 plans) are 

amongst the multi-country projects with the highest take-up. Several RRPs also include investments 

in multi-country projects related to the European Digital Innovation Hubs, 5G corridors and quantum 

communication. The table below summarises the uptake of digital multi-country projects in the 

adopted RRPs. 

 

 

  

                                                           
13 Calculation based on the digital tagging methodology of Annex VII of the RRF regulation (Regulation (EU) 
2021/241).  
14  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, pp. 1ς16. 
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Table 1 Multi -country projects in the RRPs 

 

Source: European Commission 

 

The impact of the RRF investments on the ground will be monitored, among others, via the Recovery 

and Resilience Scoreboard. The Scoreboard will publish the progress of the RRF measures along a set 

of common indicators related to the objectives of the RRF.  

The European Semester and the RRF are fully integrated. The European Semester and its country-

specific recommendations continue to be closely interlinked with the Recovery and Resilience Plans. 

The plans contribute to address all or a significant subset of challenges identified in the country-

specific recommendations. The result of this analysis is an integral part of the key findings in the 

European Semester Country reports and the analytical underpinning for the challenges ahead set 

out in the Country Reports. Moreover, the state of play of the RRP implementation is annexed to the 

European Semester Country Reports.   

LƳǇƻǊǘŀƴǘƭȅΣ aŜƳōŜǊ {ǘŀǘŜǎΩ 59{L ǇŜǊŦƻǊƳŀƴŎŜ ŦŜŜŘǎ ƛƴǘƻ ǘƘŜ 9ǳǊƻǇŜŀƴ Semester Country Reports 

as well as the analysis of country-specific recommendations in a systematic way via a dedicated 

annex.  
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https://ec.europa.eu/economy_finance/recovery-and-resilience-scoreboard/
https://ec.europa.eu/economy_finance/recovery-and-resilience-scoreboard/
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1.2 The Digital Compass and the Path to the Digital Decade 
 

The Commission proposed a Decision establishing the 2030 Policy Programme ΩPath to the Digital 

DecadeΩ to empower Member States to make collective progress in the shaping of their digital 

transformation. The proposal was adopted on 15 September 2021 in response to a call from the 

Council of the European Union15, following the Communication Ψ2030 Digital Compass: the European 

Way for the Digital DecadeΩ. In particular, it sets out common digital targets the EU as a whole is 

expected to reach by 2030, as detailed in Figure 2. A Declaration on Digital Rights and Principles, 

proposed by the Commission on 26 January 2022, complements ǘƘŜ ǘŀǊƎŜǘǎ όάǿƘŀǘέύ ǿƛǘƘ ŀ ǎƘŀǊŜŘ 

ǊŜŦŜǊŜƴŎŜ ŦǊŀƳŜǿƻǊƪ όάwhy and howέύ that aims to guide policy makers and private actors in shaping 

the Digital Decade according to European values, and the rights and freedoms enshrined in the EU's 

legal framework. 

 

Figure 2 The targets of the proposed Path to the Digital Decade  

 
Source: European Commission 

 

To achieve the broad policy objectives (e.g. human centred, resilient, sustainable, sovereign 

information space) and targets and promote the principles, the proposed Decision will establish a 

cycle of cooperation during which Member States and EU institutions regularly assess progress and 

coordinate actions, for example through multi-country projects (MCPs). A new mechanism included 

in the proposal will enable Member States to set up and implement such projects faster and more 

efficiently, and thereby contribute to strengthening 9ǳǊƻǇŜΩǎ ŘƛƎƛǘŀƭ ŎŀǇŀŎƛǘƛŜǎ and competitiveness 

in critical areas. 

The monitoring of progress towards objectives, targets and MCPs at EU level, as well as of the 

underlying national digitalisation trends, will be part of an enhanced DESI. For each digital target, 

the Commission proposed key performance indicators (KPIs) to be set out in secondary legislation to 

be adopted by the Commission after the Decision enters into force. The KPIs would be updated as 

necessary to ensure effective monitoring and to take account of technological developments. 

aŜƳōŜǊ {ǘŀǘŜǎΩ Řŀǘŀ ŎƻƭƭŜŎǘƛƻƴ ƳŜŎƘŀƴƛǎƳǎ would be adjusted to measure progress towards the 

Digital Decade targets, as well as to provide information on relevant national policies, programmes 

and initiatives that are important to contribute to the overall achievement of the Digital Decade 

proposal. To this end, the Commission would prepare, based on current work and in consultation 

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

                                                           
15 European Council Conclusions 25 March 2021. 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021PC0574
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021PC0574
https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A52021DC0118
https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A52021DC0118
https://digital-strategy.ec.europa.eu/en/library/declaration-european-digital-rights-and-principles
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In 2021, DESI was aligned with the cardinal points and partly also with the corresponding targets of 

the proposed Path to the Digital Decade ŀƴŘ ǘƘƛǎ ƛǎ ǊŜŦƭŜŎǘŜŘ ƛƴ ǘƘƛǎ ȅŜŀǊΩǎ ǎǘǊǳŎǘǳǊŜ, too.  

 

Table 2 Structure of DESI 2022 

DESI Dimension DESI sub-dimension 

1 Human capital16 Internet user skills and advanced digital skills 

2 Connectivity17 Fixed broadband take-up, fixed broadband coverage, mobile 

broadband and broadband prices 

3 Integration of digital technology18 Business digitalisation and e-commerce 

4 Digital public services19 e-Government 

Source: European Commission 

 

The 2022 DESI already includes eleven indicators to assess progress towards a large part of the Digital 

Decade targets at Member State level. Going forward, DESI will be further aligned with the proposed 

Path to the Digital Decade to ensure that all targets are measured and discussed in the reports. 

 

Table 3 DESI 2022 dimensions and indicators related to the targets of the Path to the Digital proposal  

DESI Dimension Indicators related to the Path to the Digital Decade proposal 

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 

 

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

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

                                                           
16 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). 
17 Equivalent to intervention field 1 (Connectivity) of the RRF Regulation. 
18 Equivalent to intervention fields 5 (Digitalisation of businesses) and 6 (Investment in digital capacities and 
deployment of advanced technologies) of the RRF Regulation. 
19 Equivalent to intervention field 4 (e-government, digital public services and local digital ecosystems) of the 
RRF Regulation. 
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may thus have changed compared with previous publications. For further information, consult the 

DESI website. 

1.3 DESI 2022 results  
 

Human capital ς digital skills  

While 87% of people (aged 16-74) used the internet regularly in 2021, only 54% possessed at least 

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

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

though most jobs require such skills. The proposed 2030 target of the Path to the Digital Decade is 

that at least 80% of citizens have at least basic digital skills. 

 

Figure 3 At least basic digital skills (% of individuals), 2021 

 

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

 

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.  

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. The Path to the Digital 

Decade proposal set the target of gender convergence for ICT specialists. 

The Path to the Digital Decade proposal aims to increase the number of employed ICT specialists in 

the EU to at least 20 million by 2030, compared to 8.9 million in 2021 (corresponding to 4.5% of the 

labour force). Although there has been steady growth since 2013, an acceleration is needed to reach 

the target. As of 2021, Sweden ς with 8% ς and Finland ς with 7.4% ς have the highest proportion of 

ICT specialists in the labour force.  

 

 

 

 

  

https://digital-strategy.ec.europa.eu/en/policies/desi
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Figure 4 ICT specialists, 2013-2021  

 
Source: Eurostat, Labour Force Survey 

 

Broadband connectivity 

While the EU has full coverage of broadband, only 70% of households can benefit from fixed very 

high capacity network (VHCN) connectivity with the potential of offering gigabit speeds. In the DESI 

reports, fixed VHCN includes FTTP (fibre-to-the-premises) and cable DOCSIS 3.1 (data over cable 

service interface specification) technologies. FTTP coverage grew from 43% in 2020 to 50% in 2021, 

while DOCSIS 3.1 coverage increased from 28% in 2020 to 32% in 2021. Rural fixed VHCN coverage 

also improved from 29% in 2020 to 37% in 2021. However, a large gap between rural and national 

figures remains. Malta, Luxembourg, Denmark, Spain, Latvia, the Netherlands and Portugal are the 

most advanced Member States on total fixed VHCN coverage (all with more than 90% of homes 

covered). By contrast, in Greece, only 1 in 5 households have access to fixed VHCN. The Path to a 

Digital Decade proposal sets the target that gigabit networks should be available to all households 

by 2030. 

Figure 5 Fixed very high capacity network (VHCN) coverage (% of households) in the EU, 2014-2021 

 
Source: IHS Markit, Omdia, Point Topic and VVA, Broadband coverage in Europe studies 
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5G coverage also went up last year to 66% of populated areas in the EU. Nonetheless, spectrum 

assignment, an important precondition for the commercial launch of 5G, is still not complete: only 

56% of the total 5G harmonized spectrum has been assigned. Moreover, the very high coverage 

figures in some Member States are due to operators using spectrum sharing on the basis of 4G 

frequencies or low band 5G spectrum (700 MHz), which does not yet allow for the full deployment 

of advanced applications. Closing these gaps is essential to unleash the potential of 5G and enable 

new services with a high economic and societal value, such as connected and automated mobility, 

advanced manufacturing, smart energy systems or e-health. 

Integration of digital technology by businesses 

In 2021, only 55% of small and medium-sized enterprises (SMEs) reached at least a basic level in the 

adoption of digital technologies. Sweden and Finland have the most digitalised SMEs (86% and 82% 

having a basic level of digital intensity respectively), while Romania and Bulgaria have the lowest 

rates of SME digitalisation. To reach the Digital Decade target, at least 90% of SMEs in the EU should 

have a basic level of digital intensity by 2030. 

Businesses are getting more and more digitalised, but the use of advanced digital technologies 

remains low. Although already 34% of enterprises rely on cloud computing (in 2021)20, only 8% use 

AI (in 2021) and 14% big data (in 2020). Following the Path to the Digital Decade proposal, at least 

75% of companies should take up AI, cloud and big data technologies by 2030. 

 

Figure 6 Adoption of advanced technologies (% of enterprises) in the EU, 2020/2021 

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

 

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 overall in the digital transformation of businesses. 

 

 

 

 

                                                           
20 Sophisticated or intermediate cloud computing services. 
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Digital public services 

DESI monitors online public services by scoring Member States on whether or not it is possible to 

complete each step of key services fully online. The quality scores reached 75 out of 100 for digital 

public services for citizens and 82 out of 100 for businesses in 2021. Estonia, Finland, Malta and the 

Netherlands have the highest scores for Digital public services in DESI, while Romania and Greece 

have the lowest. The Path to the Digital Decade proposal sets the target that all key public services 

for citizens and businesses should be fully online by 2030. 

 

How did Member States progress in the past 5 years?  

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

of their economy and society over the last 5 years. For each country, the figure shows the relation 

between its DESI 2017 scores (horizontal axis) and the DESI average yearly growth in the period 2017-

2022 (vertical axis). As in classical economic growth theory, overall convergence is shown when 

countries starting at lower levels of digital development grow at a faster pace (left-hand side of the 

chart). DESI scores clearly show an overall convergence pattern in the EU between 2017 and 2022. 

The blue line in the figure is the estimated pattern of convergence. Countries that are located above 

the blue line grew more than expected by the convergence curve and are therefore 

ΨoverperformingΩ. The opposite is valid for the countries located below the blue line.  

 

Figure 7 Digital Economy and Society Index ς aŜƳōŜǊ {ǘŀǘŜǎΩ ǊŜƭŀǘƛǾŜ ǇǊƻƎǊŜǎǎ ƛƴ ǘƘŜ ǇŜǊƛƻŘ нлм7-2022  

 
Source: DESI 2022, European Commission 

 

The chart below ranks overperforming (top part of the chart) and underperforming (bottom part of 

the chart) countries according to their distance from the convergence curve (blue line in the figure 

above). Italy is the best of the top group as it grew at a pace remarkably superior to what expected 

in between 2017 and 2022. It is followed by Germany, Ireland, France and Poland among the top 5 

overperformers. In the bottom group of countries Latvia improved its DESI score at a much slower 

pace than expected by the convergence curve, deviating from the overall convergence pattern. 

Luxembourg, Romania, Belgium, Slovakia and Estonia substantially deviate from convergence as 

well.  

 



Digital Economy and Society Index 2022 
  

18 

18 

 

 

 

Figure 8 Digital Economy and Society Index ς Overperforming and underperforming Member States (2017-
2022)  

 

 

Source: DESI 2022, European Commission 

The below figure shows the 2022 DESI ranking of Member States. Finland, Denmark, the Netherlands 

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

Spain. Romania, Bulgaria and Greece have the lowest DESI scores. 
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Figure 9 Digital Economy and Society Index, 2022  

 
Source: DESI 2022, European Commission 
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2 Human Capital 

Digital transformation is on the rise and affecting every aspect of life. Digital skills are important 

because they underpin how we interact and how modern work is conducted. For many modern 

professions, digital skills are simply essential life skills. The digital skills required in the workplace are 

more advanced, and companies and institutions ς public and private - expect most of their 

employees to have them. As dependence on the internet and digital technology increases, so the 

workforce must keep up with the evolving skill demand. Without a firm command of digital skills, 

there is no way to propel innovation and remain competitive. The same applies to the public that 

will need digital skills in the day-to-day professional or personal context.  

Against this backdrop, the digital transition is a priority for the EU and the Member States. A digitally 

skilled workforce and public are key to making it happen. The Path to the Digital Decade proposal 

reflects that salience alongside infrastructure, digital transformation of businesses and public 

services. Specific targets are proposed to shape and encourage EU and Member States actions by 

2030. The EU aims to equip at least 80% of people with at least basic digital skills and increase the 

number of ICT specialists to 20 million (around 10% of total employment), with convergence 

between men and women by 2030.  

Today, 54% of Europeans have at least basic digital skills21: 26 percentage points below the target 

with stark differences among countries. Some Member States like the Netherlands and Finland 

approach the target with 79% of people with at least basic digital skills in 2021. In eight Member 

States, the share of individuals with at least basic digital skills is lower than 50%. Romania, Bulgaria, 

Poland and Italy rank the lowest. 

ICT specialists in employment were 8.9 million in 2021 (4.5% of the total employment). Even the 

frontrunners are far from the Digital Decade target with Sweden at 8% and Finland at 7.4%. At the 

current growth rate, the EU will fall short compared to the target set for 2030. 

¢ƘŜ 5ƛƎƛǘŀƭ {ƪƛƭƭǎ LƴŘƛŎŀǘƻǊ ƛǎ ǘƘŜ ǘƻƻƭ ǘƘŀǘ ǿƛƭƭ ƳƻƴƛǘƻǊ aŜƳōŜǊ {ǘŀǘŜǎΩ ǇŜǊŦƻǊƳŀƴŎŜǎ ƛƴ ǊŜŀŎƘƛƴƎ ǘƘŜ 

skills targets of the Digital Decade proposal ŀƴŘ ǇǊƻǾƛŘŜ ǳǎŜŦǳƭ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ŎƛǘƛȊŜƴǎΩ ōŜƘŀǾƛƻǳǊ 

ƻƴƭƛƴŜ ŀƴŘ ǇŜƻǇƭŜΩǎ ǎƪƛƭƭǎ ŀƴŘ ŎƻƳǇŜǘŜƴŎŜǎ ƛƴ ŘƛŦŦŜǊŜƴǘ ŘƛƎƛǘŀƭ ŘƻƳŀƛƴǎΦ 

 

Table 4 Human capital indicators in DESI  

  EU 

  DESI 2022 

1a1 At least basic digital skills 54% 
% individuals 2021 

1a2 Above basic digital skills 26% 
% individuals 2021 

1a3 At least basic digital content creation skills 66% 
% individuals 2021 

1b1 ICT specialists 4.5% 
% individuals in employment aged 15-74 2021 

1b2 Female ICT specialists 19% 
% ICT specialists 2021 

1b3 Enterprises providing ICT training  20% 
% enterprises 2020 

1b4 ICT graduates 3.9% 
% graduates 2020 

Source: DESI 2022, European Commission 

                                                           
21 Ψ!ǘ ƭŜŀǎǘ ōŀǎƛŎ ǎƪƛƭƭǎΩ ƛǎ ŎƻƳōƛƴƛƴƎ ǘƻƎŜǘƘŜǊ ǘƘŜ ƴǳƳōŜǊ ƻŦ ƛƴŘƛǾƛŘǳŀƭǎ όмс-тп ȅŜŀǊǎ ƻƭŘύ ƘŀǾƛƴƎ ŜƛǘƘŜǊ ΨōŀǎƛŎ 
ŘƛƎƛǘŀƭ ǎƪƛƭƭǎΩ ƻǊ ΨŀōƻǾŜ ōŀǎƛŎ ŘƛƎƛǘŀƭ ǎƪƛƭƭǎΩΦ 
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Figure 10 Human capital dimension (Score 0-100), 2022  

 

Source: DESI 2021, European Commission 

 

Figure 11 Basic and above basic digital skills (% of all individuals), 2021 

 
Source: Eurostat, Community survey on ICT usage in Households and by Individuals 

2.1 The Digital skills composite indicator 
 

{ƛƴŎŜ нлмрΣ ǘƘŜ 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴ Ƙŀǎ ƳŜŀǎǳǊŜŘ ŎƛǘƛȊŜƴǎΩ ŘƛƎƛǘŀƭ ǎƪƛƭƭǎ ǘƘǊƻǳƎƘ ǘƘŜ 5ƛƎƛǘŀƭ {ƪƛƭƭǎ 

Indicator (DSI). It is a composite indicator based on selected activities related to internet or software 

use, which are performed by individuals aged 16-74. Due to significant technological changes of the 

ICT landscape, the methodology was updated through the Joint Research Centre of the European 

Commission and the Information Society Statistics Working Group with Member State 

representatives in 2019-2022.  

The 9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΩǎ Digital Competence Framework 2.0 was used to update the DSI 

methodology throughout 2020-2021. The new DSI introduced in 2022, DSI 2.0, measures ŎƛǘƛȊŜƴǎΩ 

activities taking place on the internet in the last 3 months in five specific areas: 

¶ Information and data literacy;  

¶ Communication and collaboration; 

https://ec.europa.eu/eurostat/web/microdata/community-statistics-on-information-society
https://joint-research-centre.ec.europa.eu/digcomp/digital-competence-framework_en
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¶ Digital content creation; 

¶ Safety; and  

¶ Problem solving.  

According to the Digital Skills Indicator 2.0, it is assumed that individuals having performed certain 

activities over the internet using digital tools and software have the corresponding skills. Therefore, 

ǘƘŜ ƛƴŘƛǾƛŘǳŀƭǎΩ ŀŎǘƛǾƛǘƛŜǎ ƳŜŀǎǳǊŜŘ ǳǎƛƴƎ ǘƘŜ 5ƛƎƛǘŀƭ {ƪƛƭƭǎ LƴŘƛŎŀǘƻǊ Ŏŀƴ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŀǎ ǇǊƻȄȅ ƻŦ 

ƛƴŘƛǾƛŘǳŀƭǎΩ ŘƛƎƛǘŀƭ ǎƪƛƭƭǎΦ 

According to the number of activities performed in each area, two levels of skills are calculated, i.e. 

ΨōŀǎƛŎΩ ŀƴŘ ΨŀōƻǾŜ ōŀǎƛŎΩΦ .ŀǎŜŘ ƻƴ ǘƘŜ ƭŜǾŜƭ ƻŦ ƛƴŘƛǾƛŘǳŀƭΩǎ ǎƪƛƭƭǎ ƛƴ ŜŀŎƘ ŀǊŜŀΣ ŀƴ ƻǾŜǊŀƭƭ ƭŜǾŜƭ ƛǎ ǘƘŜƴ 

calculated. For individuals to be considered as ƘŀǾƛƴƎ ƻǾŜǊŀƭƭ ΨŀōƻǾŜ ōŀǎƛŎΩ ƭŜǾŜl of digital skills, they 

need to have above basic skills in all five areas. If an individual has ΨbasicΩ in some areas and Ψabove 

basicΩ ƛƴ ƻǘƘŜǊǎΣ ǘƘŜƴ ǘƘƛǎ ƛƴŘƛǾƛŘǳŀƭ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ƘŀǾƛƴƎ ƻǾŜǊŀƭƭ ΨōŀǎƛŎ ŘƛƎƛǘŀƭ ǎƪƛƭƭǎΩΦ 

Besides calculating the levels of ΨbasicΩ and Ψabove basicΩ, the DSI 2.0 seeks to gain further insights 

into different levels of nature of digital skills. The following additional breakdowns of data were 

calculated in 2021 to provide empirical knowledge on ƛƴŘƛǾƛŘǳŀƭǎ ƭŀŎƪƛƴƎ ΨōŀǎƛŎΩ ŘƛƎƛǘŀƭ ǎƪƛƭƭǎ and help 

policy makers to understand better the challenges related to digital skills development.   

¶ Individuals with low digital skills: who have either basic or above basic level in 4 out of the 5 

areas; 

¶ Individuals with narrow digital skills: who have either basic or above basic level in 3 out of 5 

areas; 

¶ Individuals with limited digital skills: who have either basic or above basic level in only 2 out 

of 5 areas; 

¶ Individuals with no digital skills: who have no skills in 4 areas or in all 5 areas; 

¶ Digital skills could not be assessed because the individual has not used the internet in the 

last 3 months. 

2.2 Internet use  
 

Internet access continued to be widely available in terms of costs and accessibility. The major 

milestone was crossed in 2007 when 53% of European households had internet subscription. The 

proportion continued to rise reaching 92% households in the EU with subscription to internet in 

2021. Luxembourg and the Netherlands had the highest proportion (99%) of households with 

internet subscription in 2021, with Ireland, Finland (both with 97%) and Denmark and Spain (96%) 

closely behind.  Bulgaria (84%) and Greece (85%) had the lowest rate of internet take up among 

Member States, but both together with Cyprus, Romania, Slovenia and Lithuania have swiftly 

expanded by 15-20 percentage points in the proportion of households with internet subscription 

over 2016-2021.  

The urban-rural divide in internet use persists. Households in cities, towns and suburbs had 

comparatively higher subscription rates (94% in cities and 92% in towns and suburbs), while those in 

rural areas were recording slightly lower numbers (89%). The urban-rural divide was particularly 

visible in Bulgaria, Greece and Portugal (where households in rural areas were recording values lower 

than 80%). Interestingly, Cypriot towns and suburbs recorded the highest level of internet take-up ς 

97% compared to cities (93%) and rural areas (91%). Other exceptions were Estonia, Sweden and 

Poland, where the lowest level of internet access was in towns and suburbs, not in rural areas.   

In 2021, regular internet users stood at 87% (at least weekly usage), while almost 80% were using it 

ŜǾŜǊȅ Řŀȅ ƻǊ ŀƭƳƻǎǘ ŜǾŜǊȅ ŘŀȅΦ ¢ƘŜ ǇǊƻǇƻǊǘƛƻƴ ƻŦ ǘƘŜ 9¦Ωǎ ǇƻǇǳƭŀǘƛƻƴ ǘƘŀǘ ƘŀŘ ƴŜǾŜǊ ǳǎŜŘ ǘƘŜ 

internet was 8% in 2021 (1 percentage point lower than in 2020). However, this figure is higher in 

some countries, like Greece and Bulgaria, where one in five individuals has never done so. In 
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contrast, 1% - 0% of the adult population of Ireland, Sweden and Luxembourg had never used the 

internet. 

Although 87% of Europeans use the internet regularly, only 54% possessed at least basic digital skills. 

It is not enough to have access to the internet in order to make use of it. Use of internet goes hand-

in-hand with the appropriate skills to benefit from the digital society.  

2.3 Digital skills levels and online information and communication indicator 
 

The new DSI 2.0 introduces more detailed variations of digital skills όΨƭƻǿΩΣ ΨƴŀǊǊƻǿΩ ŀƴŘ ΨƭƛƳƛǘŜŘ 

ŘƛƎƛǘŀƭ ǎƪƛƭƭǎΩύ, which allow for a closer monitoring of the uptake of digital skills. In 2021, 3% of 

individuals had been classified as having no overall digital skills, 5% having skills in 2 out of 5 areas 

(Ψlimited digital skillsΩ) and 9% having Ψnarrow skillsΩ (3 out of 5 areas).  

17% of individuals had digital skills in 4 out of the 5 areas monitored (Ψlow digital skillsΩ). This means 

that they are a step away from reaching basic digital skills level. Further investment and upskilling 

opportunities may help them advance and bring the total share of basic digital skills to 71%. 

¢ƘŜ ΨhƴƭƛƴŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ŎƻƳƳǳƴƛŎŀǘƛƻƴΩ ƛǎ ŀ ŎƻƳǇƻǎƛǘŜ ƛƴŘƛŎŀǘƻǊΣ ǿƘƛŎƘ ŎŀǇǘǳǊŜǎ ŀŎǘƛǾƛǘƛŜǎ ƛƴ 

only two specific skills areas (out of five): information literacy and communication and collaboration. 

The respondents, captured by this indicator, have performed activities in those two areas only, 

without performing any activities in remaining three areas of DSI 2.0. It means that people belonging 

to this category use internet to either communicate or get the information. The countries where 

respondents have skills limited to ΨƻƴƭƛƴŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ŎƻƳƳǳƴƛŎŀǘƛƻƴΩ ŀǊŜ wƻƳŀƴƛŀ όмл҈ύΣ 

Bulgaria (9%) and Cyprus (6%). Together with Poland, these are also the countries with the highest 

share of respondents having limited digital skills (skills in 2 areas out of 5). These individuals are 

lacking digital skills in categories such as Safety, which means that they are not safe online and are 

vulnerable to personal data breaches, online frauds and other such attempts. Targeted training for 

individuals in ΨhƴƭƛƴŜ ƛƴŦƻǊƳŀǘƛƻƴ ŀƴŘ ŎƻƳƳǳƴƛŎŀǘƛƻƴΩ ŎŀǘŜƎƻǊȅ ƛƴ ŀǊŜŀǎ ǎǳŎƘ ŀǎ Ψ{ŀŦŜǘȅΩΣ ΨtǊƻōƭŜƳ-

ǎƻƭǾƛƴƎΩ ŀƴŘ Ψ5ƛƎƛǘŀƭ ŎƻƴǘŜƴǘ ŎǊŜŀǘƛƻƴΩ ǿƻǳƭŘ ƛƴŎǊŜŀǎŜ ǘƘŜƛǊ ƻǾŜǊŀƭƭ ŘƛƎƛǘŀƭ ǎƪƛƭƭǎΦ 

2.4 At least basic digital skills 
 

Socio-demographic factors influence the levels of digital skills. For example, 71% of young adults 

(aged 16-24), 79% of individuals with high formal education22, and 77% of higher education students 

have at least basic digital skills (Table 2). By contrast, only 35% of those aged 55-74 and 29% of the 

retired and the inactive have at least basic digital skills. The gap between rural and urban areas is 

still substantial regarding the digital skills of the population: only 46% of individuals living in rural 

areas have at least basic digital skills compared to people living in the predominantly urban areas 

(61%). For more information on selected socio-demographic background, see the table below.  

It is worth noting that being of young age does not determine digital skills, as growing up in a digital 

world does not necessary make you digitally savvy. At the International Computer and Information 

Literacy Study (ICILS)23 of 8th-graders' performance test, which is based on direct testing and 

assesses a wider set of skills than DSI, demonstrates that young people do not develop sophisticated 

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

in ICILS to date, over a third of the pupils achieved scores below the threshold in digital skills.  

In the Council Resolution, on a strategic framework for European cooperation in education and 

training towards the European Education Area and beyond (2021-2030), Member States agreed to 

                                                           
22 ISCED11 levels from 5 to 8 - formal tertiary (or higher) education 
23 https://www.iea.nl/studies/iea/icils/2018.  

https://www.iea.nl/studies/iea/icils/2018
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work towards reducing the share of underachievers to below 15% at EU level by 2030. The Digital 

Education Action Plan 2021-2027 and other EU initiatives contribute towards this goal. 

 

Table 5 At least basic digital skills across different socio-demographic breakdowns (% of all individuals), 2021 

Factor Characteristics At least Basic Digital Skills in 
2021 - the EU average 

Age Individuals, 16 to 24 years old 71% 

Individuals, 25 to 34 years old 69% 

Individuals, 35 to 44 years old 64% 

Individuals, 45 to 54 years old 55% 

Individuals, 55 to 64 years old 42% 

Individuals, 65 to 74 years old 25% 

Density living in a predominantly urban area 61% 

living in an intermediate area 52% 

living in a predominantly rural area 46% 

Education Individuals with no or low formal education 32% 

Individuals with medium formal education 50% 

Individuals with high formal education 79% 

Employment Active labour force (employed and unemployed) 62% 

Retired and other inactive 29% 

Employees, self-employed, family workers 63% 

Students 77% 

Unemployed 49% 

Gender Females, 16 to 74 years old 52% 

Males, 16 to 74 years old 56% 

Source: Eurostat, Community survey on ICT usage in Households and by Individuals 

 

Figure 12 Digital Skills (% internet users), 2021 

Source: Eurostat, Community survey on ICT usage in Households and by Individuals 
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2.5 Content creation skills 
 

LƴŘƛǾƛŘǳŀƭǎΩ ǎƪƛƭƭǎ ƛƴ ŎƻƴǘŜƴǘ ŎǊŜŀǘƛƻƴ24, another key indicator of DSI 2.0 included in DESI, are varied. 

The Netherlands and Finland lead in at least basic digital content creation skills, closely followed by 

Croatia and Luxembourg with scores above 80%. Romania, Bulgaria, Poland and Italy have the lowest 

share of individuals with activities accounting for at least basic content creation skills in 2021.  

 

Figure 13 At least basic digital content creation skills (% of all individuals), 2021 

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

2.6 Above basic digital skills 
 

In 2021, 26% of EU individuals had above basic digital skills. It means that they scored above basic in 

all five areas of the DSI. Having above basic digital skills is important both to grow competitiveness 

in the labour market and to enable the take-up of digital solutions in business.  

2.7 Online Disinformation 
 

The rise of disinformation, false information with the intent to deceive people, has become a major 

challenge worldwide. People are increasingly likely to encounter online information that 

misrepresents reality. However, many may not realise it as only 46% of Europeans have encountered 

untrue or doubtful content or information online in the last 3 months. Checking the truthfulness of 

information is a way to mitigate the impact of disinformation on the society. 24% of EU individuals 

had checked the truthfulness of the information or content found on the internet news sites or social 

media in the last 3 months. 15% did not check the truthfulness, as they already knew it was not 

reliable. Worrisomely, 5% contested that they lacked skills or knowledge to verify truthfulness.  

 

                                                           
24 Definition in DiƎƛǘŀƭ /ƻƳǇŜǘŜƴŎŜ CǊŀƳŜǿƻǊƪ нΦл ƻŦ Ψ/ƻƴǘŜƴǘ ŎǊŜŀǘƛƻƴ ǎƪƛƭƭǎΩ ƛǎΥ ǘo create and edit digital 
content, to improve and integrate information and content into an existing body of knowledge while 
understanding how copyright and licences are to be applied and to know how to give understandable 
instructions for a computer system. 
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2.8 ICT specialists 
 

Digital skills have never been more essential to businesses and the workforce as they are no longer 

ΨƻǇǘƛƻƴŀƭΩ ōǳǘ ΨŎǊƛǘƛŎŀƭΩΦ ²ƘƛƭŜ ǘƘƛǎ ǘǊŜƴŘ ƘŀŘ ōŜŜƴ ƎŀƛƴƛƴƎ ƳƻƳŜƴǘǳƳ ŦƻǊ ŘŜŎŀŘŜǎ ŀŎǊƻǎǎ ŀƭƭ 

industriŜǎΣ ǘƻŘŀȅΩǎ ŀŎŎŜƭŜǊŀǘƛƻƴ ƛǎ ǳƴǇǊŜŎŜŘŜƴǘŜŘΦ bƻǿΣ ŘƛƎƛǘŀƭ ŀŘƻǇǘƛƻƴ ŀƴŘ ŀŘǾŀƴŎŜŘ ŘƛƎƛǘŀƭ ǎƪƛƭƭǎ 

needed to embrace the transformation that are critical to more secure, in-demand tech careers. 

Digital skills are also essential to the survival and growth of businesses. As routine tasks are becoming 

increasingly automated, there is a risk of job loss for workers performing mainly such tasks. A 

growing number of workers will need to gain new skills to work in tandem with (digital) technologies.   

All Member States including frontrunners face a critical shortage of digital experts. That hinders the 

development, uptake and use of emerging key digital technologies. In key areas such as cybersecurity 

or data analysis, there are constantly hundreds of thousands of hard-to-fill vacancies.  

In 2021, about 9 million people worked as ICT specialists in the EU. The highest numbers were 

reported in Germany (2 million ICT specialists), which provided work to more than one fifth (22.5%) 

of the EU ICT workforce. Germany was followed by France with 1.2 million of ICT specialists (13.9% 

of the EU total) and Italy with 0.8 million (accounting for 9.5% of EU total)25. Their combined share 

accounted for more ǘƘŀƴ пл҈ ƻŦ ǘƘŜ 9¦Ωǎ L/¢ ǿƻǊƪŦƻǊŎŜΦ The EU target requires to have 20 million 

of ICT specialists by 2030, representing around 10% of total employment, with a convergence 

between men and women. 

There is still persistent gender gap: only one in five ICT specialists and ICT graduates are women, 

which may affect the way digital solutions are devised and deployed. This is compounded by the 

demographic decline across the EU, and a lack of specialised education offer in key digital areas. 

In the face of a growing number of jobs for people with advanced digital skills, educational policies 

encouraging undergraduates to opt for tech studies can improve their employment prospects linked 

to higher earning potential. Many of these jobs go unfilled, making the advanced digital skills part of 

a solution to unemployment.  Ensuring a wide range of easily accessible and relevant upskilling and 

reskilling opportunities to the EU workforce can help satisfy the demand for more ICT specialists, 

advanced digital technology users and above basic digital skills.  

2.9 EU Code Week 2021 
 

To thrive in the connected economy and society, digital skills must also function together with other 

abilities such as strong literacy and numeracy skills, critical and innovative thinking, complex problem 

solving and an ability to collaborate. EU Code Week26 is a grassroots initiative that the European 

Commission supports bringing coding and digital literacy to everyone in a fun and engaging way with 

activities organised around the world by teachers and coding enthusiasts.  

EU Code Week contributes to the target of the Digital Education Action Plan 2021-2027, which aims 

at reducing the share of 13-14-year-olds with insufficient computing and digital skills from 30% to 

15% at the EU level by 2030. EU Code Week also contributes to the targets of the Digital Decade: 

increasing the number of Europeans 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 bring coding and technology to all subjects and 

classrooms. 

                                                           
25 Employed ICT specialist can be visualised online both as regards of percentage of total employment and in 
thousands of person.  
26 https://codeweek.eu/  

https://codeweek.eu/
https://ec.europa.eu/eurostat/databrowser/bookmark/1c09632a-e89f-4788-bda5-350d8afe878a?lang=en
https://ec.europa.eu/eurostat/databrowser/bookmark/3cf529f5-8477-48d1-831a-d5ca769c4d58?lang=en
https://codeweek.eu/


Digital Economy and Society Index 2022 
  

27 

27 

In the last five years over, 15.5 million people have taken part in the EU Code Week to learn basic 

programming concepts, practise computational thinking, manipulate data, and tinker with hardware 

and design games. In 2021, some 4 million people participated in the initiative, with an average age 

of participants of 11 years and nearly half the participants being girls (49%).   

Some 34 000 people, mostly teachers organised over 78 000 activities: a 15% increase compared to 

нлнлΦ уу҈ ƻŦ ǘƘŜ ŀŎǘƛǾƛǘƛŜǎ ǘƻƻƪ ǇƭŀŎŜ ƛƴ ǎŎƘƻƻƭǎ ǎƘƻǿƛƴƎ ǘŜŀŎƘŜǊǎΩ ƎǊŜŀǘ ƛƴǾƻƭǾŜƳŜƴǘ ƛƴ ǘƘŜ ƛƴƛǘƛŀǘƛǾŜΦ 

11% of the activities were held online and 83% in-person (6% unspecified).  

The 10 most active EU countries were Italy (18 000) and Poland (15 000), Greece (2 300 activities), 

Austria and Romania (both 1 800), Hungary (1 400), Croatia, Spain and Germany (all 1 000). 

IƻǿŜǾŜǊΣ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ ǘƘŜ ǎƛȊŜ ƻŦ ǘƘŜ ǇƻǇǳƭŀǘƛƻƴ aŀƭǘŀ ŀƴŘ 9ǎǘƻƴƛŀΩǎ ŀŎǘƛǾƛǘƛŜǎ ǘƻǇped the 

scoreboard. 

The 10th edition of the Code Week will take place between 8 and 23 October 2022.  

 

1.10 Digital skills in the Recovery and Resilience Plans 

 

The EUR 723.8 billion27 Resilience and Recovery Facility is a financial instrument to accelerate 

9ǳǊƻǇŜΩǎ Ǉƻǎǘ-COVID recovery and mitigate the socio-economic consequences of the pandemic. All 

the 2528 plans approved by the Council of the European Union meet or exceed the target to allocate 

at least 20% to digital priorities. Around 17% of the expenditure dedicated to digital objectives (EUR 

22 billion), is dedicated to digital skills development. Measures include training in digital skills for 

SMEs (Spain), digital skills courses for vulnerable groups (France), more study places devoted to ICT 

in tertiary education (Sweden) and cross-border cooperation in higher education to improve the 

offer in advanced digital skills training (Italy). The plans also include reforms. Slovakia will update 

school curricula and learning materials to include digital skills and teach computational thinking. Italy 

will review its active labour market policies to also encourage job seekers to acquire green and digital 

skills, among others.   

The Recovery and Resilience Facility funds are complemented by national funding as well as other 

European funds (Erasmus+, ESF, Digital Europe etc.) 

 

1.11 Structured Dialogue on digital education and skills 

 

In October 2021, European Commission President Ursula von der Leyen launched the Structured 

Dialogue on digital education and skills to increase the political commitments on digital education 

and skills in the EU and its Member States. It will also feed into two proposals for Council 

Recommendation on enabling factors for digital education and on improving the provision of digital 

skills in education and training. The Dialogue will help Member States to prepare the Digital Decade 

roadmaps for the two digital skills targets, namely 80% of the EU population with basic skills and 20 

million ICT specialists in employment by 2030.  

                                                           
27 Total RRF funds available in current prices. 
28 Except for Hungary and the Netherlands. 

https://codeweek.eu/scoreboard
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3 Digital infrastructures 

To enable access to digital services for all citizens and to maintain its prosperity, the European Union 

needs a digital connectivity infrastructure of top performance, security and sustainability, optimised 

to leverage the latest optical fibre technologies in fixed networks and to connect innovative wireless 

systems such as 5G, 6G and Wi-Fi. In September 2020, Commission President Ursula von der Leyen 

stated in her State of the Union Address29Σ άώΧϐ we want to focus our investments on secure 

connectivity, on the expansion of 5G, 6G and fibreΦέ This was re-emphasised in her State of the Union 

Address in 202130Υ άIn an unprecedented manner, we will invest in 5G ŀƴŘ ŦƛōǊŜΦέ  

Analysis of household behaviour and upcoming digital use cases suggest that both residential and 

business consumers will progressively require gigabit connections to meet their needs, such as use 

of improved video standards, cloud services, applications based on virtual and augmented reality, AI 

applications, automated driving, logistics and manufacturing processes. For some of these 

applications, in particular those relying on real-time, distributed data processing capacities, users 

will produce and share as much data as they consume, requiring the underlying connectivity 

infrastructure to support in a reliable manner increased balance of upload and download speeds and 

low latency. The availability of gigabit connectivity services and 5G mobile coverage therefore 

become an increasingly important factor for the economic attractiveness of Member States, regions, 

cities.  

Next to connectivity technologies, semiconductors are another fundamental technology for a secure 

and sustainable digital transformation. Emerging data processing capabilities, new applications for 

AI, the shift towards edge-computing and the growing need for cloud and infrastructure to support 

a distributed workforce, accelerated by the COVID-19 pandemic, all require the computational 

power, reduced energy consumption and added security offered by cutting-edge semiconductor 

technologies. The market for AI chips is expected to be a major driver of growth for the whole 

industry during the Digital Decade. 

Globally and in the EU, the volume of generated data are greatly increasing and a growing proportion 

of data are being processed at the edge, moving from the traditional centralised model of data 

processing to a highly distributed one 31. The intention of the Path to the Digital Decade is to ensure 

an edge node density that would allow for an optimal coverage across the EU territory, including in 

less populated areas. The target of the Digital Decade is that at least 10 000 climate-neutral highly 

secure edge nodes are deployed in the EU by 2030. 

In the next 10 years a whole generation of new quantum technologies is likely to emerge, with far-

reaching impacts on many activities. The first devices, in the form of experimental physical platforms 

or advanced simulators, are already in use. Researchers are starting to build pilot quantum 

computers to act as accelerators interconnected with supercomputers, forming ΨhybridΩ machines 

that blend the best of quantum and classical computing technologies. Quantum computing facilitates 

innovation in complex fields of research (e.g., climate change, health, brain science, biology, 

sustainable energy, materials, etc.) and industrial development (e.g., simulation sciences, data 

analytics, AI, digital twins, etc.). The Digital Decade target ist that by 2025, the EU has its first 

computer with quantum acceleration, paving the way for the EU to be at the cutting edge of quantum 

capabilities by 2030. 

This report provides an analysis of broadband connectivity and semiconductors32 .  

                                                           
29 State of the Union Address by President von der Leyen (europa.eu) 
30 State of the Union Address by President von der Leyen (europa.eu) 
31 European Commission, SWD(2021) 352 final Strategic dependencies and capacities. 
32 Key performance indicators are being developed for edge nodes and quantum computing. 

https://ec.europa.eu/commission/presscorner/detail/en/SPEECH_20_1655
https://ec.europa.eu/commission/presscorner/detail/en/SPEECH_21_4701
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3.1 Broadband connectivity 
 

The connectivity dimension of the DESI looks at both the demand (take-up) and the supply side 

(coverage) 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 coverage of fast broadband (next generation 

access of at least 30 Mbps) and of fixed very high capacity networks (VHCNs)33. Under mobile 

broadband, it includes the population coverage of 5G networks, the assignment of radio spectrum 

for 5G (5G spectrum indicator) as well as the take-up of mobile broadband34. In addition, it captures 

the retail prices of fixed and mobile offers (price plans) and also those of converged bundles 

(consisting of fixed and mobile service components). 

 

Table 6 Connectivity indicators in DESI 

  EU 

  DESI 2020 DESI 2022 

2a1 Overall fixed broadband take-up 75% 78% 
% households 2019 2021 

2a2 At least 100 Mbps fixed broadband take-up 28% 41% 
% households 2019 2021 

2a3 At least 1 Gbps take-up NA 7.6% 
% households   2021 

2b1 Fast broadband (NGA) coverage 84% 90% 
% households 2019 2021 

2b2 Fixed Very High Capacity Network (VHCN) coverage 50% 70% 
% households 2019 2021 

2b3 Fibre to the Premises (FTTP) coverage 38% 50% 
% households 2019 2021 

2c1 5G spectrum 20% 56% 
Assigned spectrum as a % of total harmonised 5G spectrum 04/2020 04/2022 

2c2 5G coverage NA 66% 
% populated areas   2021 

2c3 Mobile broadband take-up 80% 87% 
% individuals 2018 2021 

2d1 Broadband price index 64 73 
Score (0-100) 2019 2021 

 

Source: DESI 2022, European Commission 

 

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. To date, 21 Member States with Council 

approved plans have connectivity measures in their RRPs, with an estimated total cost of about EUR 

16 billion, which either directly or indirectly contribute to the Digital Decade Gigabit and 5G targets. 

Italy, Spain, Poland and Greece have the largest amounts so far (between EUR 1.2 and EUR 6.7 billion 

each). Moreover, several Member States include both investments and reforms in their plans. 

Examples of reforms are streamlining procedures and fees for the rollout of networks, incorporating 

the 5G Security Toolbox, etc.   

Despite progress over the last years, broadband coverage remains uneven between rural and urban 

areas, with large differences especially when it comes to VHCNs. Setting up a predictable regulatory 

environment, providing the conditions to incentivise investment and minimising deployment costs 

will continue to play an important role in accelerating the universal availability of gigabit connectivity 

                                                           
33 Fixed VHCN coverage refers to the combined coverage of FTTP and DOCSIS 3.1 cable networks. 
34 The mobile broadband take-up indicator has been revised, see the DESI methodological note for further 
details. 
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services and 5G mobile coverage. Moreover, these targets are strongly interlinked with other targets 

of the Digital Decade, e.g. take-up of digital technologies by enterprises, which will both drive and 

rely on a strong gigabit infrastructure. 

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

Estonia have the weakest performance on this dimension of the DESI. 

 

Figure 14 Digital Economy and Society Index 2022, Connectivity 

 
Source: DESI 2022, European Commission 

 

3.1.1. Broadband coverage 
 

At least one 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, with 

stable coverage at 98%. Among these technologies, xDSL continued to have the largest footprint 

(89%) followed by FWA (58%), FTTP (50%) and DOCSIS 3.0 cable (44%).  

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 90% in 2021, 

following a slight increase of 2.9 percentage points compared to the previous year. This mainly 

resulted from a 7-point growth in FTTP. VDSL coverage remained stable, while cable DOCSIS 3.0 

declined slightly (by 0.8 percentage points). 

Fixed very high capacity networks (VHCN) covered 70% of EU homes in 2021, up from 60% in the 

previous year. FTTP deployments were mainly responsible for this increase. 

Regarding mobile technologies, while 4G coverage of populated areas is almost universal, reaching 

99.8%, 5G commercial services were launched in all but two Member States (Latvia and Portugal) by 

mid-2021. 5G coverage grew substantially from 14% in 2020 to 66% of populated areas in 2021. 
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Figure 15 Total coverage by technology at EU level (% of households, % of populated areas for 4G and 5G), 
2020-2021 

 

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

 

Broadband coverage of rural areas35 remains challenging, as 8.5% of households are not covered by 

any fixed network, and 32.5% are not served by any NGA technology. However, 4G is widely available 

also in rural areas (99.6%). On fixed technologies, there was a marked increase in the rural coverage 

of FTTP (from 26% in 2010 to 34% in 2021). 

 

Figure 16 Rural coverage by technology at EU level (% of households, % of populated areas for 4G and 5G), 
2020 ς 2021 

 

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

 

                                                           
35 For the definition of rural areas see sub-chapter Ψ3.2 Defining households and rural areasΩ in the 
methodology of the study ΨBroadband Coverage in Europe 2018Ω, page 16, by IHS 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 17 Fixed broadband coverage in the EU (% of households), 2014 - 2021 

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

  

Figure 18 Next generation access (NGA) broadband coverage in the EU (% of households), 2014-2021 

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

 

In Cyprus, Malta, Luxembourg, the Netherlands and Belgium, NGA is available in more than 99% of 

households. The situation remained challenging in France (74%), Finland (75%) and Poland (78%). 
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Figure 19 Next generation access (NGA) broadband coverage in the EU (% of households), mid-2021 

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

 

VHCN coverage increased significantly between 2014 and 2020 from 19.5% to 70%. Coverage more 

than doubled in the last three years, thanks to the upgrade of cable networks to DOCSIS 3.1 (e.g. in 

Malta, Luxembourg, the Netherlands, Belgium, Denmark and Germany) and accelerated FTTP 

deployments (e.g. in Ireland, Cyprus, Bulgaria, Hungary, France and Romania).  

In rural areas, growth was lower, but still substantial, from 4% to 37% 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 for rural areas to catch up. 

To close the digital divide in rural and remote areas, the EU supports investments in an 

unprecedented manner. Around EUR 16 billion RRF reforms and investments have already been 

approved to roll out digital connectivity networks in the next four years, especially in rural regions. 

Moreover, the EU will also leverage connectivity investments through the new Cohesion Funds, the 

EAFRD, InvestEU and EIB loans, and, last but not least, through CEF Digital. CEF Digital, a programme 

directly managed by the Commission through its HADEA Agency, will grant EUR 2 billion over 7 years 

for high-performance connectivity infrastructures, with the aim of leveraging between EUR 3 and 6 

billion targeted investments in line with the 2030 digital connectivity targets. 
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Figure 20 Fixed very high capacity network (VHCN) coverage (% of households) in the EU, 2014-2021 

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

 

In mid-2021, Malta was leading with 100% of VHCN coverage, followed by Luxembourg, Denmark 

Spain, Latvia, the Netherlands and Portugal with above 90% coverage. The poorest performers were 

Greece (20%), Cyprus (41%), Italy (44%) and Austria (45%). There has been significant progress in 

Hungary (30 percentage points), Czechia and Germany (each 19 percentage points). 

 

Figure 21 Fixed very high capacity network (VHCN) coverage (% of households), mid-2021 

Source: IHS Markit, Omdia and Point Topic, Broadband coverage in Europe studies 
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Fibre to the premises (FTTP) coverage doubled in the last 5 years and reached 50% in 2021 in the EU. 

Latvia, Spain, Portugal, Romania and Bulgaria are leading with at least or above 85% FTTP coverage. 

Belgium, Germany and Greece are lagging behind the other EU countries, with below 20% coverage. 

Rural FTTP coverage is much lower than overall coverage, standing at 34%.  

 

Figure 22 Fibre to the Premises (FTTP) coverage (% of households), mid-2021 

 

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

 

4G is almost ubiquitous with 99.8% of populated areas covered by at least one operator in the EU, 

being even more widely available than fixed broadband (97.9%). In the last three years, the gap 

between rural and overall 4G coverage closed. Rural coverage stood at 99.6% in 2021. All Member 

States have well above 95% coverage of 4G. 

 

Figure 23 4G mobile coverage in the EU (% of populated areas), 2014-2021 

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












































































































