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1 Introduction

TKS 9dzNRPLISIY [/ 2YYAdaaAzy KIFIa Y2YyAU2NBR aSYOoSNI {dl
Digital Economy and Society Index (DESI) regorte 2014

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

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

TheDESI 202discussedhe increase use ofdigital solutionsduring the COVI29 pandemic. This
trend towardsmore digitalisationis confirmed bythe slightly higher growth ratén the adoption of
digital technologies bioth citizens and businessasEU levél

Overall, the pandemic is estimated to have accelerated existing trends in remote work worldwide,
e-commerce and automation as well as exacerbated labour mobilityese trendshowever, have
not affected citizes and enterprises irhe same manner. Results suggtsit the large expansion

of telework since the COWI® outbreak has been strongly skewed towards Hgid white-collar
employment. This reflects the differences in the employment structure where3stg 44% of jobs
structurally permit teleworking.Individuals for their part, increased online customer interactions
during the pandemic from 32% in December 2019 to 55% in July, 2080 more than 1 millioraT
specialists entered the market in Eurdp8usinesses provided more fully digitised products and
services: 34% before the Covif crisisand 50% during the pandenficand bought more cloud
computing services: 24% before the pandemic in 2848 41% in 2021.9gnificant differences
continue to ersist between large enterprises and SKjEgven that 72% of large enterprises
subscribed to cloud computing services compared to 40% of SMEs.

TheDESI 2022 results shalat while most of the Member States are making progress in their digital
transformation, the adoption of key digital technologies by businesses, suatifasal intelligence

and kg data remains low, also among the EU frontrunners. Insufficient letdigital skills hamper

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

! Based on the results of the Eurostat surveffiropean Union survey onTdisage and-eommerce in
enterprisesand European Union survey on ICT usage in households and by individuals

2McKinsey special report: The future of work after CeMddreport assesses the lasting impact of the pandemic
on labour demand, the mix afccupations, 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 almostiteaglobal population and 62 percent

of GDPhttps://www.mckinsey.com/featureednsights/future-of-work/the-future-of-work-after-covid-19

3JRC aper: Teleworkability and the COVID crisisa new digital divide? JRC Working Papers Series on Labour,
Education and Technology No. 20204@%://hdl.handle.net/10419/231337

4 According to an online suey by Mc Kinsey with 899 respondents deel executives and senior managers
representing the full range of regions, industries, company sizes, and functional specialities;
https://www.mckinsey.com/businesfunctions/strategyand-corporatefinance/ourinsights/howcovid-19-
haspushedcompaniesover-the-technologytipping-point-and-transformedbusinesgorever

5 https://ec.europa.eu/eurostat/databrowser/view/isoc_sks itspt/default/table?lang=en

5> Accordingo 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 respondentdeveCexecutives and senior managers
representing the full range of regions, industries, company sizesd functional specialities;
https://www.mckinseycom/businesdunctions/strategyand-corporatefinance/ourinsights/howcovid-19-
haspushedcompaniesoverthe-technologytipping-point-and-transformedbusinessforever

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

8see Figure 46.
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Digital Economy and Society Index 2022

more and more services, including essential ones, are shifted online. Efforts need to be stepped up
to ensure the full deploymentf ubiquitous connectivity infrastructure (notably 5G) that is required
for highly innovative services and applications.

Finland, Denmark, the Netherlands and Swedentinue to bethe EU frontrunnersHowever, he
European Semester 2022 cycle identifiguatt digital challenges remaialso for most of the
frontrunners?®

The other Member States are advancing and there is an ougratirdconvergence trend in the EU.

This means thathe EUas a wholecontinues to improve its level of digitalisation, aimdparticular

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 scoresibstantiallyover the pastfive years and implemented sustained
investments with a reinforced political focus on digital, supported by European funding.

In all Member Stateguture policy developmentsvill be largelyfacilitated by the EURL27 billion*°
dedicated to digitalreforms and investmentén the 25 national Recovery and Resilience Plans
adopted by theCouncil at the time of writingnivestmentsunder Cohesion Poli@s well as the joint
effort to reach theEU levetargets set out in the Digital Decade.

TheproposedPath tothe5 A I A | fintrddl @4 sREtQred cooperation process between the
Commission and Member Statdavolving the European Parliamem, work collectively towards
EUlevel targetsas well as towards common broader objectives and progmeghd putting into
practice of theproposedDeclaration on Digital Rights and Principles. The proposed targets are
organised under four cardinal pointst digitally skilled population and highly skilled digital
professiorals,secure and sustainable digitafrastructuresthe digital transformation of businesses,
and the digitalisation of public servicg8nce implementedthis processwill contribute togreater
convergence betweeiMember Statesandreinforcetheir collectivecompetitivenessandresilience

in the global context.

The current geopolitical context witwdza & A Q& A y Orenderszhy’ implementafioNdf A v S
AYY20FGA0S RAIAGEHE azfdziAz2zyas G0SOKy2t23ASa | yR
well as strengthening cybersetly, even more relevant. For example, it demonstrated the
substantial dangers and risks online disinformation presents to securitytaatined functioning of

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

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 dea@smeasures to counter disinformation

online.

Some of the targeted sanctions introduced view of the situation in Ukraine and in response to
Belarus's involvement in the aggressibrelate to halting disinformation, bpanning operators in

the EU frombroadcasting any content by Russian media outlets, including Russia Today (RT) and
Sputnik.

Moreover, o 8 April2022, 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 Ukraimddpng affordable
connectivity to refugees from Ukraine.

9More precisely, addressinthe labour shortages in digital jobs are part of a couspgcific 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 puativity.

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).

1 amending Regulation (EC) 765/2006 concern@sfrictive 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.

¢CKS Wt dK G2 GKS 5A3A 0 emphasiSon EREIGS, Eesiiblici?aNdsacurity K A a |
by linking specific digital targets to valdeased objectives and digital principles. Only a digitally
sovereign EU can shape its digital transformation in line with European values.

Each Member State will atribute to this ambitious goal from a different starting paqittased on
availableresources, comparativeconomicadvantagesand societal need€Once the Programme
enters inb force, the performance of each Member State in DESI be considered in the
LISNBLISOUADS 2F GKSANI FdzidzNBE O2y iNAROdziA2Yy G2 9 dzN

1.1 The digital measures in the Recovery and Resilience &R

TheRecovery andresilienceFacility represents an unprecedented opportunity foredhber Sates

to invest in their own digital transformatioand to collectivelycontribute toA Yy ONB I & Ay 3 (G KS |
resilience and innovative potei as wellalo NE RdzOAy 3 (G KS 9! Qa SEGSNyYyLt |
To date 25 plans have been approved blyet Councilof the European Uniot. So far, the amount

allocated in these plans totalBUR490billion EUR325billion in grants andEURL65billion in loans).

The approvaof the Hungarian and Dutcplansare still pending.

The implementation of the approved plaiswvell underway21 Member States have received pre
financingdisbursementandfive of those Member &ates Spain, Frace, Greece, Italy anfortuga)
have received subsequepayments following the submissions of their first payment requests and
the subsequent positive assessments of these requédstotal EURG7.02 billion in grants andEUR
33.37billion in loans have already been disbursed.

Under the RRF Regulation, each Member State must dedicate at least 20%Reédtery and
ResiliencePt | yRR®)otal allocation to measures contributing to the digital transition or to
addressing the chienges resulting from it. To datan amount oEURL27 billion, representing 26%
of the total allocation of the approved plans, suppothe digital transformationThe estimated
expenditure towards digital transformation per Member Stegédlustrated below.

12 Entireanalysis is limited to plans approved by the Council @2f6.2022


https://ec.europa.eu/info/business-economy-euro/recovery-coronavirus/recovery-and-resilience-facility_en
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Figurel Share of RRPs estimated expenditure towards digital objeesin the 25 Recovery and Resilience
Plans @provedby the Council
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B Contribution to the digital objectives

Source: European Commission

Of those EUR127 billion about 13% aim topromote the roltout of very high capacity networks
(VHCN) 37% the digitalisation of public services and government proce$8%sthe digitalisation

of businesses, in particular SMEs, 17% the development of basic and advanced digital skl and
digital-related R&D and the deployment of advanced technoldgi&RF investments and reforms
are expected to make an important contributionttoe Digital Decade targets and objectives

In addition, he Technical Support Instruméfsupports 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
Resilienceé’lans

21 out of the 25 plansapproved with the exception oBulgariaDenmark Maltaand Swedemake
commitments towards key digital muitiountry projects presented in the Digital Compass
Communication and in the Path to the Digital Decade Pé&liogramme In total, more than 60
measures (or sutmeasures) are relevant to digital muétbuntry projects, for a total of about EUR 5
billion. The two potential IPCEIs on microelectronicspld2g and cloud technologie§ plang are
amongst the multicountry projects with the highest takep. 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 roalintry projects in the
adopted RRPs.

13 Calculationbased on the digital tagging methodology of Annex VII of the RRF regulRégiation (EU)
2021/241).

14 Regulation (EU) 2021/240 of the European Parliament and of the Council of 10 February 2021 establishing
aTechnical Support Instrument OJ L 5721321, p. 1¢16.
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Tablel Multi-country projects in the RRPs

AT
BE
BG
cY
cz
DE
DK
EE
EL
ES
FI
FR
HR
HU
IE
IT
LT
LU
LV
MT
NL
PL
PT
RO
SE
sl
SK

Total

Micro- o« | R RV N N o |
electronics

European
Digital M N - | M . .
Innovation
Hubs

5G corridors o] 6|0 0|0 o]

Cloud

Euro Quantum
Communi- M o . .
cation Infra-
structures

Euro High Perf. M M .
Computing

Connected
public o] o} o]
administration

Genome of - . N
Europe

Submarine . o
cables

Blockchain . .
(EBSI)

Security
Operation 0 0
Centers

Skills +
education

Other N N N A . N o .

Source: European Commission

The impact ofhe RRnvestments on the ground will be monitored, among others, viaRbeovery
and Resilience Scoreboaifthe Scoreboaravill publish the progress of the RRF measureagkset
of common indicators related to the objectives of the RRF.

The European Semester and the RR&fully integrated The European Semester and its country
specific recommendations continue to be closely interlinked with the Recovery and Redlianse
Theplanscontribute to address all or a significant subset of challenges identified in the ceuntry

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

European Semester Country reports and the amedytunderpinning for the challenges aheset

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

European Semester Country Reports.

LYLR2NIFyGtes aSYGSNI {(l G§54Q 5 99mestedSoufity Raporty O S

as well as the analysis of coungpecific recommendations in a systematic way via a dedicated
annex.
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1.2 The Digital Compas®id the Path to the Digital Decade

The Commissioproposed aDecisionestablishingthe 2030 Policy Programm®ath to the Digital

Decadéxo empower Member Stateso make collective progrest the shaping of their idital
transformation The proposalvas adopted on 15 September 2021 in response to a call from the
Councibf the European Uniofj, following the Communicatio#030 Digital Compass: the European

Way forthe Digital Decad@In particular,it sets out commordigital targets the EU as a whole is
expected to reach bg030Q asdetailed in Figur@. A Declaration on Digital Rights and Principles
proposed by the Commission on 26 January 288tplemens(i KS G F NBESGa 6a oKl (€0
NBTFSNByYy OS whphnhdhéw thaidims toguidepolicy makers and private actorsshaping

the Digitd Decadeaccording to European values, and tights and freedoms enshrined in the EU's

legal framework.

Figure2 The targets of theproposedPath to the Digital Decade

Digital transformation of

=]
. 2 .
Skills ’9\-8/ businesses
ICT Specialists: 20 millions + Gender Tech up-take: 75% of EU companies using
convergence Cloud/Al/Big Data
Basic Digital Skills: min 80% of population Innovators: grow scale ups & finance to

double EU Unicorns

Late adopters: more than 90% of SMEs
reach at least a basic level of digital
intensity

Secure and sustainable digital
infrastructures

Connectivity: Gigabit for everyone, 5G
everywhere

Cutting edge Semiconductors: double EU Digitalisation of public services

share in global production Key Public Services: 100% online

Data - Edge & Cloud: 10,000 climate e-Health: 100% of citizens having access
neutral highly secure edge nodes to medical records

Computing- first computer with quantum Digital Identity- 80% citizens using digital
acceleration D

Source: European Commission

To achieve thebroad policy objectives (e.g. human centragsilient, sustainable, sovereign
information spacepndtargets and promote the principleshe proposed Decisiomwill establisha

cycle ofcooperationduring whichMember Statesand EU institutionsegularlyassess progresmd

coordinate actionsfor example througtmulti-country projects(MCPs)A new mechanism incluak

in the proposal will enable Member Statesget up and implemensuch projectdaster and more

efficiently, and therebycontribute tostrengthening® dzNB LJS Q& R A ahd dorhpietitiv@rtesslk OA ( A S
in critical areas

The monitoring ofprogresstowards objectives,targetsand MCPsat EU level, as well as of the
underlying national digitalisation trends, will be part of an enhanced H6%éach digital target,

the Commission proposdday performance indicators (KPig)e set out irsecondary legislatioto

be adopted by the Commission after the Decision enters into force. ThevidRlidbe updatedas
necessaryto ensure effective monitorng and to take account of technological developments.
aSYoSN) {GFGSaQ RI{lwoulidd atlj&®diointegsureprddieks: tofvards Yhe
Digital Decad¢argets, 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 Commissiomvould prepare,based on current work anth consultation

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

15 European Council Conclusions 25 March 2021.
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In 2021, DESI was aligned with dadinal points angbartly alsowith the correspondingargets of

A X /4 oA x

the proposedPath to the Digital Decadey R G KA ad Aa NBFESOWSR Ay GKAA ¢

Table2 Structure of DESI 22

DESI Dimension DESI sufaimension
1 Human capitaf Internet user skilland advancedligital skills
2 Connectivity/ Fixedbroadband takeup, fixed broadband coverage, mot

broadband and broadband prices
3 Integration of digital technolody Businessligitalisation and &eommerce
4 Digital public servicés e-Government

Source: European Commission

The 2022 DESI already includes elaaditatorsto assesprogress towarda largepart ofthe Digital
Decaddargetsat Member State levelGoing forward, DESI will be further aligned with pneposed
Path to the Digital Decade ensure that all targets ammeasured andliscussed in the reports

Table3 DESI 2022 dimensions and indicators related to the targets @f frath 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 higdypacity network coverage)
5G coverage
3 Integration of digiteSMEs with a basic level of digital intensity
technology Al
Cloud
Big data
4 Digital public service Digital public services for citizens
Digital public services for businesses

SourceEuropean Commission

The index has been 1galculated for all countries for previous years to reflect the changes in the
choice of indicators anthe corrections made to the underlying data. Country scores and rankings

16 Fquivalent tointerventionfield 3(Human Capitalof the RRF RegulatiqRegulation (EU) 2021/241 of the
European Parliament and of the Council of 12 February 2021 establishing the Renul/&gsilience Faciljty
0J L 57,18.2.2021, p.)17

17 gyuivalent tointervention field 1(Connectivity of the RRF Regulation

18 Fuivalent tointervention fields 5 (Digitalisation of businesspand 6(Investment in digital capacities and
deployment ofadvanced technologi¢®f the RRF Regulation

19 Fuivalent tointervention field 4(e-government, digital public services and local digital ecosystefrthe
RRF Regulation
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may thus have changed compared witfepious publications. For further information, consult the
DESI website

1.3 DESI 202&=sults

Human capitak digital skills

While 87% of peoplgaged 1674)used the internetregularlyin 2021, only 54% possessed at least
basic digital skillsThe Netherlands and Finland are the frontrunners in the EU, VRdlaaniaand
Bulgariaare lagging behind. A large part of the EU populasth lacks basic digital skills, even
though most jobs require such skilltheproposed2030 target of the Path to the Digital Decade
that at least 80% of citizens have at least basic digital skills.

Figure3 At least basic ajital skills (% of individuals)2021
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Source: EurostaEuropean Uniosurvey orthe use of CT in Housm®lds and by Individuals

There remains a general shortage of ICT specialists on the EU labour mark#te ameinber of
vacancies keeps growing as n@lvsemerge During 2@0, 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 (STEMyluates being womefhe Path to the Digital
Decade proposal set the target of gender convergencé@d specialists.

The Path to the Digital Decageoposalaims to increase theaumber ofemployedICT specialists in
the EUto at least 20 million by 2030, compared&® million in 202 (corresponding to 4% of the
labour force). Although there hdmeen steady growth since 2013, an acceleration is needed to reach
the target. As of 202, Swedeng with 8%c¢ and Finlandg with 7.4%¢ have the highest proportion of
ICT specialists in the labour force.
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Figure4 ICT specialists, 2013021
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Source Eurostat, Labour Force Survey

Broadband connectivity

While the EU has full coverage of broadband, a6 of households can benefit from fixed very
high capacity network (VHCN) connectivitigh the potential of ofiering gigabispeedsIn the DESI
reports, fixed VHCN include&TTP fibre-to-the-premises) and cable DOCSI$ (data over cable
service interface specification) technologies. Fé@Wrrage grevirom 43% in 2@0to 50% in 202,
while DOCSIS 3doveragencreasedrom 28% in2020 to 32% in2021. Ruralfixed VHCNcoverage
also improved fron29% in 2@0to 37%in 2021 Howevera large gap between rural and national
figures remainsMalta, Luxembourg, Denmarkpain Latvia, the Netherlandsnd Portugalare the
most advanced Member States total fixed VHCN coverage (all with more than 90% of homes
covered). By contrast, in Greeamly 1 in 5 households have accessfitaed VHCNThe Path to a
Digital Decad@roposalsets the target that gigabit networks suld be available to all households
by 2030.

Figure5 Fixed very high capacity network (VHCN) coverage (% of households) in the EUJ2021
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Source: IHS Markit, Omdia, Point Topic and VVA, Baoadtoverage 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. Mateitvevery 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 thesgg)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-bealth.

Integration of digital technology by busirsses

In 2021, only55% ofsmall and mediunsized enterprise6SME3$reached at least a badievel in the
adoption of digital technologie$Sweden and Finlanigave the most digitaliseBMEs (86% and 82%
havinga basic level of digitahtensity respectivel), while Romania anBulgariahave the lowest
ratesof SME digitalisatiarTo reach théigital Decad¢arget, at least 90%f SMEs in the EU should
have a basic level of digital intensity 2030

Businesses are getting more and more digitalised, butube of advanced digital technologies
remains low Although already 34% of enterprises rely on cloud computing (in 202h)y 8% use
Al (in 20211nd 14% big datéin 2020) Following the Path to the Digital Decapimposal at least
75% of companieshouldtake up Al, cloud and big data technologies by 2030.

Figure6 Adoption of advanced technologies (% of enterprises) in the EU, 22221
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m B

Cloud (2021) Al (2021) Big data (2020)

SourceEurostat,European Uniosurvey on ICT usage ang@mmerce irenterprises

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 kG@mmerce.

Finland,Denmark and Swedemnk highesbverallin 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 servidedly online. The quality scores reached 75 out of 100 for digital
public services for citizens an@ 8ut of 100 for businesses #2021 EstoniaFinland Malta and the
Netherlandshave the highest scosdor Digital public services in DE®hile Romania and Greec

have the lowestThe Path tdhe Digital Decadgroposalsets the target that all key public services

for citizens and businesses should be fully online by 2030.

How did Manber States progress in the paStyears?

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

of their economy and society over the last 5 years. For each couhieyfigure shows the relation
between its DESI 2017 scores (horizontal axis) and the DESI average yearly growth indi20p&rio

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 paceh@efl side of the

chart). DESI scores clearly show an overall cgarere 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
Wverperformind2 The oppaiteis validfor the countries located below the blue line.

Figure7 Digital Economy and Society Indexa SYo SNJ { G+ 1SaQ NBf I (A P302INEINEE A

DESI scores: average yearly relative growth (2017-2022)
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The chart belowanks oveperforming (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 sufmevidrat 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 astoweh

pace than expected by the convergence cumteyiating from the overall convergence pattern.
Luxembourg, Romania, Belgium, Slovakia and Estonia substantially deviate from convergence as
well.
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Figure8 Digital Economy and Society IndexOverperfaming and underperforming Member States (2017
2022)
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The below figure shows tH2022 DEStanking of Member State&inland Denmarkthe Netherlands
and Sweden have the most advanced digital economies in the EU, followed by |rlalid and
Spain RomaniaBulgaria and Greece have the lowest DESI scores.
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Figure9 Digital Economy and Society IndexQ22
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2 Human Capital

Digital transformationis 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 asimply essentidife skills. The digital skills required in the workplace are
more advanced, and companies and institutiogublic and private- expect most of their
employees to have them. As dependence on the internet and digital technology increasts
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 competitiVle same applies to the public that
will need dgital skills in the dayo-day professioal or personal context.

Against this backdrop, the digital transition is a priority for the EU and the Member Skadégitally

skilled workforce and public alkeey to making it happenThe Path to the Digital Decade proposal
reflects that salience alaside 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 pewoiile at least basic digital skills anccierase 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 digitaf'skllispercentage points below the target

with stark differencesamong countries. Some Member States ltke Netherlands and Finland
approach the targetvith 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 we8&® million in 2021 (4.5% of the total employment). Even the
frontrunners are far fromhe Digital Decade target witBweden at 8% and Finland at 7.48b6the

current growth rate, the EU will fall short compared to the target for2030.

¢KS S5AIAGEE {1Aff& LYRAOIG2NI AA (GKS G422t OGKIG o
skills targets of the Digital Decagoposall Y R LINR GA RS dzASFdz Ay F2NXNIF Az
2YytAYS YR LIS2L)X SQa aiAifta IyR 02YLISGSyoSa Ay R

Table4 Human capital indicators in DESI

EU
DESI 202z

lal 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-T8 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

Q OAlL3a AQR YBOAAYEATY 3 (2 3 S G K SIND  (8KSS NEdZY20f SRND  2KF ZRAYYREA

2w § £ S aad a3
Ff al1AftftaqQ 2N WwHro20S o6FaA0 RAIAGEE &a1AffaQo

RAIAG
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Figurel0 Human capital dimension (Score1D0), 202
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Source: DESI 2021, European Commission

Figurell Basic and above basic digital skills (% of all individuals), 2021
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Source: EurostatCommunity survey of€T usage in Households andibdividuals

2.1 The Digital skills composite indicator

{AYOS HnmpI GKS 9dzNRBLISIY [/ 2YYA&aaAzy KIFA& YSI &daNE
Indicator (DSI). It is a composite indicator based on selected activities related to intesoftveatre

use which are performed bindividuals aged 184. Due to significant technological changes of the

ICT landscape, the methodology was updated through the Joint Research Centre of the European
Commission and thelnformation Society Statistics Working Groupith Member State
representatives in 201:2022.

The9 dzNB LIS | y |/ DMMIAChapktRnyeQrramework 2wias used to update the DSI
methodology throughout 202@2021.The newDSlintroduced in 2022, DR.0, measuresOA G AT Sy a Q
activities taking place on the internet in the last 3 months in fivectfic areas:

1 Information and data literagy
1 Communication and collaboration
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9 Digital content creation
1 Safetyand
1 Problem solving.

According to the @ital Kills Indicator2.0, it is assumed that individuals having performed certain

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

0KS AYRAQGARdAzZ £t aQ | OGABAGASE YSI &AdzZNBR dzaAy3a GKS
AYRAGARIZE £t aQ RAIAGIE alAftfao

According to the number of activitiggerformed in each area, two levels of skills are calculated,
WolraArAoQ YR WHo2@0S o6laAroQe . FaSR 2y GKS tS@gSt 2
calculated For individuadto be considerecisK I @A Yy 3 2 @S NI  fof digitabsRil®,$heydo 4 A OQ
need to have above basic skills infaié areas. lfan individual asasi€in some areaand ‘#bove

basiQ Ay RKIKXYSNEKCA A AYRAGARdIzZ f Ada O2YyaARSNBR KI GAY:
Besides calculating the levelsWBasi€and ¥bove basiQthe DSI 2.0 seeks to gain further insights

into different levels of nature of digital skill§he following additionabreakdowns of data were

calculatedn 2021to provide empirical knowledgenA Y RA @A Rdzl f & f I Ohridyielp Wol a A
policy makerdo understandbetter the challenges related to digital skills development.

1 Individuals withow digital skillswho have either basic or above basic level in 4 out of the 5

areas;

1 Individuals withnarrow digital skillswho have either basic or above basic level in 3 out of 5
areas;

1 Individuals witHimited digital skillswho have either basic or above basic level in only 2 out
of 5 areas;

1 Individuals withno digital skillswho have nolslls in 4 areas or in all 5 areas;
1 Digital skills couldiot be assesselecause the individual has not used the internet in the
last 3 months

2.2 Internetuse

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 irgabsefription The
proportion continued to rise reaching 92% households in the EU suibiscriptionto internet in

2021. Luxembourg and the Netherlands had the highest proportion (99%) of households with
internet subscriptionin 2021, with Ireland, Finland (both wittY%) and Denmark and Spain (96%)
closely behind. Bulgaria (84%) and Greece (85%) had the lowest rate of irtek@aipamong
Member States but both together with Cyprus, Romania, Slovenia and Lithuhaize swiftly
expandd by 1520 percentage points ithe proportion of households with internetubscription

over 20162021.

The urbanrural divide in internetuse persists. Households in cities, towns and suburbs had
comparatively highesubscriptiorrates (94% in cities and 92% in towns and subuyviisje those in

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

visible in Bulgaria, Greece and Portugal (where households in rural areas were recording values lower
than 80%). Interestingly, Cypriot towns anubsarbs recorded the highest level of interrteke-up ¢

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
SOSNE RI& 2NJ Ffy2ald SOSNE RlI&d ¢KS LINBPLRNIAZ2Y
internet was 8% in 2021 (1 percentage point lower than in 2026)ve\er, this figure is higher in

some countrieslike Greece and Bulgariavhere 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 Europeansauthe 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 skilldevelsand online information and communication indicator

The new DS2.0 introducesmore detailed variations of digital skisWf 2 6 QY Wy I NNRgQ |
RA 3 A G I, hicla]low fof @ ddser monitoring of the uptake of digital skills. 2021, 3% of

individuals had been classified as having no overall digital skills, 5% having skills in 2 out of 5 areas
(Wmited digital skillQand 9% havindarrow skill§Y3 out of 5 areas)

17% of individuals had digital skills in 4 out of the 5 areas monit®kes digital skill2. This means

that they are a step away from reaching basic digital skills level. Further investment and upskilling
opportunities may help them advance and briing ttotal share of basic digital skills to 71%.

¢KS WhytAyS AyF2NXYIGA2Y YR O02YYdzyAOIFIGA2YQ A& |
only two specific skills areas (out of five): information literacy and communication and collaboration.

The repondents, captured by this indicator, have performed activities in those two avabs

without performinganyactivitiesin remaining threereas of DSI 2.t means that people belonging

to this category use internet to either communicate or get théoimation. The countries where
respondents have skillimited to W2 yf AYyS AYyF2NXIFGA2Y YR O2YYdzyAC
Bulgaria (9%) and Cyprus (6%). Together with Poland, these are also the countries with the highest
share of respondents havidgnited digital skill{skills in 2 areas out of 5). These individuals are
lackingdigital skills ircategories such as Safety, whitkeans that they are not safe online and are
vulnerable to personal data breaches, online frauds and other such attempts. Targeted training for
individualsirPh y t AyS AYTF2NXIGAZ2Y FAWYR OB Yadzyahd2d Ki M2a QW {OF §
a2t OAWIAAANYR W2y iSyid ONBIFOGA2YQ g2dAd R AYONBI &S

2.4 At least basic digital skills

Sociedemographic factors influence the levels of digital skills. For example, 71% of young adults
(aged 1624), 79% of individuals with high formal edtioa??, and 77% offiigher educatiorstudents

have at least basic digital ski{lcable 2) By contrast, only 35% tiose agedb5-74 and 29% of the
retired and the inactive have at least basic digital skills. The gap between rural and urban areas is
still aubstantial 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 seledtsocicdemographidackground, see the table below.

It is worthnotingthat being ofyoung age does not determine digital skills, as growing up in a digital
world does notnecessarynakeyou digitally savvy A the International Computer and Information
Literacy Study (IC83® of 8th-graders' performance testwhich is based on direct testing and
assesses a wider set of skills than B&honstrateshat young people do not develop sophisticated
skills just by growing up using digital devices. In 9 out of 14 EU Membes thttkave participated

in ICIL$0 date, over a third of the pupils achieved scores below the threshold in dkiiidd

In the Council Resolutigon a strategic framework for European cooperation in education and
training towards the European Education Area and beyond (203D), Member States agreed to

22|1SCED11 levels from 5 te ®rmal tertiary (or higher) education
2 https://www.iea.nl/studies/iealicils/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 202027 and other EU initiatives contribute towardsst goal.

Table5 At least basic digital skills across different soalemographic breakdowns (% of all individuals), 2021

Factor Characteristics At leastBasic Digital Skills
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, 6%0 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 unemployec 62%
Retired and other inactive 29%
Employees, seémployed, family workers 63%
Students 7%
Unemployed 49%
Gender Females, 16 to 74 years old 52%
Males, 16 to 74 years old 56%

Source: EurostaCommunity survey o€ T usage in Households and by Individuals

Figurel12 Digital Skills (% internet users), 2021

M Above Basic W Basic MLlow(4out5) M Narrow (3out5) M Limited {2 out5) None No Applicable
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Source: EurostatCommunity survey olf€T usage in Householasd by Individuals
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2.5 Content creation skills

LYRAGARdzZ £ &Q & 12 anbther keyyindiCagor/ofi BSY20 inGd&i in(DES, yare 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.

Figurel3 At least basic digital cotent creation skills (% of all individuals), 2021
90%

B At least basic digital content creation skills

80%

70%

60%

50 M B EHEBEEEEREEEEEEEEEEEREEEEEREEEERERER
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20%

10%

o o o o o o
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0%
NL FI HR LU SE IE FR DK AT ES SK MT BE EE SI EU CZ DE LV EL LT PT CY HU IT PL BG RO

Source: EurostaCommunity survey of€T usage in Households and by Individuals

2.6 Above basic digital skills

In 2021, 26% dEUindividuals had above basic digital skilisneansthat they scored above basic in
all five areas of the DSI. Having above basic digital skitipdstant both to growcompetitiveness
in the labour market and to enable the takg of digital solutions in business.

2.7 Online Disinformation

The rise of disiformation, 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 as46%y of Europeans lva encountered
untrue or doubtful content or information online in the last 3 mont@&hecking the truthfulness of
information is a way to mitigate the impact of disinforriaat on the society. 26 of EUndividuals
hadchecked 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 truthfulpassthey already knew it was not
reliable. Worrisomely, 5%ontested that theylacked skills oknowledge to verify truthfulness.

2 Definiton inDAAGFE  / 2YLISGSYyOS CNI YS§2N] oicteate ahd editdigiay G Sy
content, to improve and integrate information and content into an existing body of knoveeddile
understanding how copyrighaind licences are to be applied and kmow 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 buse®asd the workforce as they are no longer

W2 LIGA2yFHEQ odzi WONRGAOIEfQd 2KAETS (G4KAa GNBYR
industiSa > (2RI &8Qa FFOOStSNIGA2Y A& dzy LNBOSRSY(iSR®
needed to embrace the transformatiatinat are critical to more secure, idemand tech careers.
Digitalskills are also essential to the surviaat growthof bushessesAs 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) technalogies

All Member Statetncluding frontrunners face a critical shortage of digital experts. himatersthe
development, uptake and use of emerging key digital technologies. In key areas such as cybersecurity
or data analysighere are constantly hundreds of thousandshaird-to-fill vacancies

In 2021,about 9 millionpeople worked as ICT specialists tim EU The highest numbers were
reported in Germanymillion ICT specialists)hich provided work to more than one fifth (22.5%)

of the EU ICT workforc&ermanywasfollowed by Francevith 1.2 millionof ICT specialis{13.9%

of the EU total) and Italy with 0.8 millidaccounting for 9.5% of EU tof8 Their combined share
accounted formorei Ky nm: 2 7F ( KSThe El@ddet requites td aM)2F rdicdO S ©
of ICT specialistby 2030, representinground 10% of total employmentwith a convergence
between men and women.

There isstill persistentgender gap: onlypnein five ICTspecialistsaand ICT graduates are women
which may affect the way digital sglons 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 ofa growing number of jobs for people with advanced digital slgtisicational polies
encouraging undergraduates to opt for tech studies itaprove their employment prospects linked

to higher earning potential. Many of these jobs go unfilled, making the advanced digital skills part of
a solution to unemploymentEnsuring a wide rangef 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 collaborateU Code Weékis a grassroots initiative that the European
Commission supports bringing coding and digital literacy to everyone in a fun and engaging way with
activitiesorganised around the world by teachers and codinthasiasts.

EU Code Weetontributes to the target othe Digital Education Action Plan 202027, whichaims
at reducingthe shareof 13-14-yearolds with insufficient computing and digital skiltem 30%to
15%at the EU leveby 2030.EU Code Week a@<zontributes 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, rewdle lesson plans, free online
introductory courss and other materials to help bring coding and technology to all subjects and
classrooms.

25 Employed ICT specialist can be visualised online both as regapdscehtage of total employmerdand in
thousands of person
26 https://codeweek.eu/
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In the last five years over, 15.5 million people have taken part in the EU Code Week to learn basic
programming conceptgractise computational thinking, manipulatdata, and tinker with hardware

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

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

Some 3400 people, mostly teachers orgaad over 7800 activities: a 15% increase compared to
HAHNn® yyz 2F GKS I OGAGAGASAa G221 LIIFOS Ay &a0K22H{
11% of the activities were held online and 83%émnson (6% unspecified).

The10 most active Bl countries were ltaly (1800) and Poland (1800), Greece (300 activities),
AustriaandRomania (botll 800), Hungary (400), Croatia, Spain and Germany (alb0D).

| 26 SHSNE Ay NBflLGA2y G2 GKS &A1l S 27 pdikie LJ2 Lidz
scoreboard

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

1.10 Digital skills in the Recovery &ediliencePlans

The EUR723.8 billion?” Resilience and Recovery Facility is a financial instrument to accelerate
9 dzN2 LJS-QGVIDkddv@ry and mitigate the soceconomic consequences of the pandemic. Al
the 25°8 plansapprovedby the Councibf the European Uniomeet or exceed the targettallocate

at least 20% to digital prioritiedround 17%of the expenditure dedicated to digital objectivSUR

22 billion), is dedicated to digtl skills development. Measures include training in digital skills for
SMEs (Spain), digital skills courk®ssulnerable groups (France), more study places devoted to ICT
in tertiary education (Sweden) and crdssrder cooperation in higher education to improve the
offer in advanced digital skills training (Italy). The plals®includereforms. Slovakia willpdate
school curricula and learning materials to include digital skills and teach computational thinking. Italy
will review itsactive labour market policies tsoencourage job seekers to acquire green and digital
skills, among others.

The Recovery anResiliencd-acility 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 Presidesuld 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 Statéiswill also feed intotwo proposals forCouncil
Recommendation on eabling factors for digital educaticandon improving the provision of digital
skills in education and training. TBealoguewill help Member States to prepare the Digital Decade
roadmaps for the two digital skills targets, namely 80% of the EU populatib 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.
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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 toprformance, security and sustainability, optimised

to leverage the latest optical fibre technologies in fixed networks and to connect innovative wireless
systems such as 5G, 6G andRVIn September 2020, Commission President Ursula von der Leyen
stated in her State of the Union Addreé$E  dwe Xv@nt to focus our investments on secure
connectivity, on the expansion of 5G, 6G &ibde® Ehis was reemphasised in her State of the Union
Address in 2028Y In &n unprecedented manner, we will investinbG R FA 0 NB d¢

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 serviceglagations based on virtual and augmented reality, Al
applications, automated driving, logistics and manufacturing processes. For some of these
applications, in particular those relying on ré¢iahe, 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 ofgigabit connectivity serviceand 5G mobilecoveragetherefore
become an increasingly important factor for taeonomicattractiveness oMember Statestegions,

cities.

Next to connectivity technologies, semiconductars anotheffundamentaltechnologyfor a secure

and sustainable digital transfmation. Emerging data processing capabilities, new applications for
Al, the shift towards edgeomputing and the growing need for cloud and infrastructure to support

a distributed workforce, accelerated by tHeOVIEL9 pandemic, all require the computatial

power, reduced energy consumption and added security offered by cudtilgg semiconductor
technologies. The market for Al chips is expected to be a major driver of growth for the whole
industry during the Digital Decade.

Globally and ithe EU the wlume of generated dataregreatly increasing and a growing proportion

of dataare being processed at the edge, moving from the traditional centralised model of data
processing to a highly distributed offe The intention of the Path to the Digital Decade is to ensure
an edge nodedensitythat would allow for an optimal coverage across the EU territory, including in
less populated area3he target of the Digital Decade is that at leastODO climateneutra highly
secure edge nodesre deployed in the EU by 2030.

In the nextl0years 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 physicahmatfo

or advanced simulators, are already in use. Researchers are starting to build pilot quantum
computers to act as accelerators interconnected with supercomputers, fortHityidOmachines

that blend the best of quantum and classical computing techneto@uantum 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, Al, digital twinstc.). The Digital Decade target ist thay 2025, theEU has its first
computer with quantum acceleration, paving the way for Eidto be at the cutting edge of quantum
capabilities by 2030.

This report provides an analysis of broadband connectivitysemsiconductor® .

2 State of the Union Adass 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 fitaltegic dependecies and capacities

32 Key performance indicators are being developed for edge nodes and quantum computing.
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3.1 Broadband connectivity

The connectivity dimension of thBESlooks at both the demandtake-up) and the supply side
(coveragepf fixed and mobile broadband. Undiixed broadbandit asseses the takeaip of overall,
at least 100 Mbps and at least 1 Gbps broadbhahd coverageof fast broadband (next generation
access ofat least 30 Mbps) and of fixed very high capacity networks (VECNs)der nobile
broadband it includesthe populationcoverage of 5@etworks, the assignmerof radio spectrum
for 5G (5G spectrum indicafpas well as théake-up of mobile broadbant. In addition, itcaptures
the retail prices offixed and mobile offerqprice plans)and also those of converged bundles
(consisting of fixed and mobile service components)

Table6 Connectivity indicators in DESI

EU
DESI 2020 DESI 2022

2al Overall fixed broadband takap 75% 78%
% households 2019 2021
2a2 At least 100 Mbps fixed broadbartdke-up 28% 41%
% households 2019 2021
2a3 At least 1 Gbps takep NA 7.6%
% households 2021
2b1 Fast broadband (NGA) coverage 84% 90%
% households 2019 2021
2b2 Fixed Very High Capacity Network (VHCN) covera 50% 70%
% households 2019 2021
2b3Fibre 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 takaip 80% 87%
% individuals 2018 2021
2d1 Broadband price index 64 73
Score (6100) 2019 2021

Source: DESI 2B2European 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 arBaglate,21 Member Sates with Council
approved planfiaveconnectivity measures in their RRPs, withestimated total cost aibout EUR

16 billion, which either directly or indirectly contribute to the Digital Decade Gigabit and 5G targets.
Italy, SpainPolandand Greece have the largest amounts so far (between EUR 1.2 and EUR 6.7 billion
each). Moreove several Member Statesiclude bothinvestmentsand reforms in their plans.
Examples of reforms astreamlining procedures and fees for the rollout of networks, incorporating
the 5G Security Toolbox, etc.

Despite progress over the last years, broadibanverage remains uneven between rural and urban
areas, with large differences especially when it comegHi&CIs. Setting up a predictable regulatory
environment, providing the conditions to incensgiinvestment and mininging deployment costs

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

33 Fixed VHCN coveragefersto the combined coverage &fTTP and DOCSIS &ble networks
34 The mobile broadband takep indicator has been reseéd, 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. taks of digital technéogies 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 Bglgiomand
Estoniahave the weakest performance on this dimension of the DESI.

Figurel4 Digital Economy and Society Index Z)Zonnectivity
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Source: DESI 202Ruropean Commission

3.1.1. Broadband coverage

At least one badbandnetwork has beeravailable to all households in the Bice 2013 when
considering all major technologies (xD&4ble, fibre to the premises=TTRfixed wireless access

FWA AGand satellite) Internet access at homie provided mainlyhroughfixed technologieswith

stable coverageat 98%. Among these technologies, »x®ntinued to havehe largest footprint

(89%) followed byFWA (58%), FTTP (50%) &@ICSIS 3.0 cablel{4).

Coverage oNext generation accesdlGA technologies (VDSL, VDSL2 vectoring, FTTP, DOCSIS 3.0,
DOCSIS 3.1) capable of delivering download speéad least 30 Mbps reachefi(% in 2021,
following a slight increase of 2.9 percentage points compared to the previous year. This mainly
resulted from a #oint growth in FTTPVDSL coverage remained stable, while cable DOCSIS 3.0
declined slightly (by 8.percentage points).

Fixed very high capacity networks (VHCN) covered 70% of EU homed.ju2@m 60%n the
previous yearFTTP deployments were mainly responsible for this increase.

Regarding mobile technologies, while 4G covemiggopulated areais almost universal, reaching
99.8%, 5G commercial services were launched in all buMember StateglLatvia and Portugaby
mid-2021. 5G coverage grew substantially from 14% in 2020 to 66% of populated areas in 2021.
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Figurel5 Total coverage by technology at EU level (% of househdld=of populated areas for 4G and hG
2020-2021
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Source: IHS Markit, Omdia and Point Topic, Broadband coverage in Europe studies

Broadband coverage of rural aréasemains challengingis8.5% ofhouseholds are not covered by
any fixed networkand32.5% are noservedby any NGA technologiowever 4G is widely available
also in rural areas (99.6%)nfixed technologies, there was a marked increase in the rural coverage
of FTTP (from 26% in 20t®34% in 2021).

Figurel6 Rural coverage by technology at EU level (% of househdi®f populated areas for 4G and G
2020¢ 2021
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Source: IHS Markit, Omdia and Point Topic, Broadband coverage in Europe studies

35 For the definition of rural areas see sahapter'8.2 Defining households and rural arémsthe
methodology of the studyBroadband Coverage in Europe 2Qkiage 16, by IHBarkit and PointTopic
(https://ec.europa.eu/digitalsinglemarket/en/news/studybroadbandcoverageeurope2018).
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Figurel7 Fixed broadband coverage in the EU (% of households)42@D21
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Source: IHS Markit, Omdia, Point Topic and VVA, Broadband coverage in Europe studies

Figurel8 Next generation access (NGA) broadband coverage in the EU (% of household4)2@21
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Source: IHS Markit, Omdia, Point Topic and VVA, Broadband coverage in Europe studies

In Cyprus, MaltaLuxembourg, the Netherlandsd BelgiumNGA is available in mothan 99% of
households. The situation remained challenging in France (F8tgnd(75%) and Poland (78%).
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Figure19 Next generation access (NGA) broadband coverage in the EU (% of households)p2did
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Source: IHS Markit, Onadand Point Topic, Broadband coverage in Europe studies

VHCN coverage increassignificantlybetween 208 and 220 from 19.58% to70% 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.qg. in Ireland, Cyprus, Bulgaria, Hungary, France and Romania).

In rural areas, growth was lower, but ssllibstantia) from 4% to37% overthe 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 neededrural areas to catch up.

To close the digital divide in rural and remote aedhe EU supports investments in an
unprecedented manner. Around EUR billion RRReforms andinvestments have already been
approved to rollout digital connectivity networks in the netdur years, especially in rural regions.
Moreover, the EU will atsleverage annectivity investments througthe new Cohesion Funds, the
EAFRD, InvestEU and EIB loans, and, last but nottleasigh CEF Digital. CEF Digital, a programme
directly managed by the Commission through its HADEA Agency, will grantlli¢R 8ver 7 years

for highperformance 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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Figure20 Fixed very high capacityetwork (VHCN) coverage (% of households) in the EU420021
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Source: IHS Markit, Omdia and Point Topic, Broadband coverage in Europe studies

In mid2021, Malta was leading with 100% of VHCN coverage, followed by Luxembourg, Denmark
Spain, Latvia, the Nlgerlands and Portugal with above 90% coverage. The poorest performers were
Greece (20%), Cyprus (41%), Italy (44%) and Austria (45%). There hagybiieantprogress in
Hungary (30 percentage points), Czechia and Germany (each 19 percentage points).

Figure21 Fixed very high capacity network (VHCN) coverage (% of households)2@2itl
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Source: IHS Markit, Omdia and Point Topic, Broadband coverage in Europe studies
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Fibre to thepremises (FTTP) coverage doubled in the lgstais and reached 50% in 2021 in the EU.
Latvia, Spain, Portugal, Romaaiad Bulgaria are leading with at least or above 858 Roverage.
Belgium, Germany and Greece are lagging bethiadther EU countries, with below 20% coverage.
RuralFTTRoverageds much lower than overall coveragaandingat 34%.

Figure22 Fibreto the Premises (FTTRpverage (% of households), mRD21
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Source: IHS Markit, Omdia and Point Topic, Broadband coverage in Europe studies

4G is almostibiquitous with 998% ofpopulated areasovered by at least one operator ihe EY
beingeven more widely aviible than fixed broadband (92#8).In the last three years, the gap
between rural and overall 4G coverage closed. Rural coverage stood ati8®26%d.All Member
States have well above 95% coverage af 4G

Figure234G mobile coverage in the EU (Yopdpulated area$, 2014-2021

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