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1. Connectivity: Broadband market developments in the EU

The Digital Economy and Society Index (DESI) is a composite index that
summari ses relevant i ndicators on Eurc
progress of EU Member States in digital competitiveness.

Denmark, Finland, Sweden and the Netherlarls renst advanced digital economies in
the EU followed loyxembourgelgium, the UK and IreMfitereafRomania, Bulgaria,
Greece and Italy have the lowest scores on the index.

Figurel.1l. The five dimensions of the DESI

1 Connectivity FixedBroadband, Mobile Broadband, Broadband sj
prices

2 Human Capital Basic Skills and Internet Adeanced skills and
Development

3 Use of Internet Citizens' use of Content, Communication and Onlii
Transactions

4 Integration of Business digitisation and eCommerce

Digital Technolog

5 Digital Public eGovernment
Services

Source: European Commission, Digital Scoreboard

Figurel.2. Digital Economy and Society Index (DESIyraoking
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As for Connectivity, the highest score was registered by the Netherlands followed
by Luxembourg and Belgium. Croatia, Bulgaria and Poland had the weakest
performance in this dimension of the DESI.

The Connectivégorelooks at both the demand anduihy@ysside of fixed and mobile
broadband. Under fixed broadihaassesses the availability as well as the t#klasic
and higispeed nexgeneration access (NGA) broadband and also considers the affordability c
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retail offers. On mobile broaditladadvailability of 4G, radio spectrum and e déke
mobile broadband are included.

A comparative assessementixefl broadbandcross countries sholwsxembourg,
Netherlands and the a$khe strongesgierformms. In contragBoland, Romania, Skiaa
and Latviare shown to be amtmg weakegterformerdNGA subscriptions are particularly
advanced in Belgium, Romania, the Netherlands and Portugal.

As for mobile broadband, the Nordic countries (Finland, Sweden and Oamopek) lead
along witkstonia and Poland, while thetlsegessvere registered by Bulgaria, Malta and
Croatia.

Figure 1.3. EU average of Connectivity Indicators in DESI 201

Connectivity Indicators in DESI 2017 EU

1al Fixed Broadband Coverage 98%

% households 2016

1a2 Fixed Broadband Take-up 74%

% households 2016

1b1 Mobile Broadband Take-up 84

Subscriptions per 100 people June 2016

1b2 4G coverage 84%

% households (average of operators) 2016

1b3 Spectrum 68%

% of the target 2016

1cl NGA Coverage 76%

% households 2016

1c2 Subscriptions to Fast Broadband 37%

% subscriptions >=30Mbps June 2016

1d1 Fixed Broadband Price 1.2%

% income price 2016,
income 2015

Source: DESI 2017, European Commission

Figure 1.4Digital Economy and Society Index (DESI) Qafidectivity
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Total telecom services revenues have declined by 6 % in Europe since 2013.
Mobile and fixed voice revenues have decreased by 23 % sinée 20di@ase

in mobile data and internet serviagas not enough to offséte major decline in

voice services.

Telecom operators in Europe generated less revenue than the U®uparagetisrdin
EUR 233 billiom2013 to EUR 22lidnin 2016 in Europe. At the same time, the US
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revenues alstightly declined from EUR l@gito EURO5 billian, which is higher than
Europe despite its smaller population.

Note: this analysis is based on detailed figures from 26 Member States, which covered abot
98% of the total EU market (total tel@cgen services).

Figure 1.5Totaltelecommunication revenues per region, bilidR 20B-201/
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Analysis ¢élecommunications revenues (carrier services) by segraetedhnens

voice services (boied and mobileyenued-ixed voice services have fallEh 9o

since 2013omparei 29.9% for mobdervicesver the same peridagetherixed and

mobile voice services will represent 48 % of total telecom revenues in 2017, compared with
% in 2013.

Mobile data services will represéatdtiotal revenues, up frot 222013. The growth in
mobile data services could not, however, conpethgateajor decline in \s@ceces

Note: this analysis is based on figures from 7SteHdBelgium, France, Germany, Italy,
Spain, Greece, Spain and the UK, which covered’abbtite@otal EU market (total
telecom carrier services).

Figure 1.6European telecommunications revenues by segment, % of totdR@0713
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Source: 20 TO in collaboration with IDC.

In 2016, M&A activity among European telco operators decreased, especially when
it comes to inmarket consolidation. -market consolidation of large networks
continued to raise competition concerns, unlike the combimétlarge mobile

and fixed networks.

Figure 1.7.Large telco mergers and acquisitions Z05 value and number of deals
announced

mm Horizontal = Convergence
mm Other (or mixed) = Number of deals announced

EUR bn

2014 2015 2016

Source: EC, based on company statements and press reports™

*Mergers valued at EURmliror higher

**In the case jpintventurs thereportednterpris&alue (EVOf one of thmergingarties
(with the higher EV) was used as a proxy. \iésortegthe EV was estimated.

Unlike in 2014 and 2015, nodaale mergers were agreed in 2016 which would have led to
the integration of large networks in the s&ate\Miaitst Orange and Bouygues were in talks
for an acquisition of Bouygues, no agreement has been reached.

The largedkelcomerger announced in 2016 was the merging of Vodafone's and Liberty
Global's Dutch operations, creating a convergedbiflggldyerin Spain, Masmovil, a

fixed and virtual mobile operator, acquired the smwhileshetwork, Yoigo. With this
acquisition it becomes the fourthnfolate player in a market characterised by a high level of
fixedmobile convergentre ItalyErel Open Fibre acquired joint contrdlettewebboth

provide wholesale broadband access services through fiber networks

The European Commission continued to identify competition concerns stemming from
combination of large networks in the nsarkets pfohibition dflutchisos proposed
acquisition @2 in the UK aagdproval d¢dutchisoimpelCoVin Italyconditional on the
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divestment of sufficient assets that will allow a new operator to enjeHbweuarkab
competition concerwere raised dgpecificallyo the combination of fixed and mobile
networks, even if these were large neeagrkgérty Glotgdse in Belgium)

Broadband coverage: Basic broadband is available to everyone in the EU, while
fixed technologies cov8B %of homes Next generation access (NGA) covers 76

%, up from 71 % six months ago. Deployment of 4G mobile continued to increase
sharply. Rural coverage improved substantially in 4G and NGA.

Basic broadband is available to all in the Etiongiaering all major technologies (xDSL,
cable, fibre to the premig€BTP, WiMax, HSPA, LTE and Satellite). Fixedrandlézsd
technologies cover 98 % of EU homes.

NGA technologies (VDSL, Cable Docsis 3.0 and FTTP) capable of del®@rivigpst least
download are available to 76 %.

4G mobile (LTE) coverage increased by seven percentage points and reached 96 % (of hc
covered by at least one operator).

Rural 4G coverage went up framZBL%% to 8@ in 2016 NGA is available in%4®f
rural homes, compared wi# a0year ago.

Our targe(Digital Agenda for Europe)
Basic broadband for all by 20130% in 20&
Fast broadband (>30Mbps) for all by Z@&2a:in 2015

Figure 1. Total coverage by technology at EU [20&62016
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Figure 19. Rural coverage by technology at EU 120852016

100%

B Mid 2015 m Mid 2016

80%

60%

40%

20% +

0%

., M Ll M v L v

3¢ 2 3 82 5 3 £ -.¢§.9 3% = &

[1] 1] = [ v Z L 5 o [} v o

T o o — = x Tagd » =

® o < ®2F5 =4
Source: IHS and Point Topic = o

Coverage of fixed broadband increased slightly to 98 %. In about half of the
Member States more than 99 % of homes are covered. At the same time, Poland,
Slovakia and Romania are lagdgagind with less than 90 %.

Primary internet access at home is provided mainly by fixed technologies. Among thi
technologies, xDSL has the largest footprint (94 %) followed by cable (44 %) and WIMAX
%). Fixed coverage is the highest in the Memd®rwdta weleveloped DSL
infrastructures, and is over 90% in all but three Member States.

Overall coverage of fixed broadband has only marginally increased since 2011, but
coverage improved by 13 percentage points. Developments have slevddnuosyn, a
Statedave diverted thieicusoNGA and wireless technologies

Figure 1.Q Fixed broadband coverage in the EU,-205B1
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Figure 1.1 Fixed broadband coverage, June5201
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Coverage of negeneration access (NGA) technologies continued to increase and
reached 76 %. NGA is getting more widespread in rural areas, covering 40% of
homes.

For the purpose of this report, Next Generation Access includes VDSL, Cable Docsis 3.0
FTTP. At mRD16VDSL had the largest NGA coverage at 48 %, followed by Cable (44 %) an
FTTP (24 %). Most of the upgrades in European cable networks had taken place by 2011, 1
VDSL coverage is now 2.5 times larger than four years ago. VDSL increasedtmost in Italy
year, growing from 40%01%0 72%n 2016There was a remarkable progress also in FTTP
(from 10 % in 2011 to 24 % in 2016), but FTTP coverage is still low.

Rural NGA coverage went up by 10 percentage points, reaching 40 % of homes. NGA in
areas is provided mainly by VDSL.

Figure 1.2 Nextgeneratioraccess (NGA) broadband coverage in th@ EL2056
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Figurel.13. Nextgeneratioraccess (FTTP, VDSL and Docsis 3.0 cable) coverage, &une 201
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Coverage of fibre to the premises (FTTP) grew from 10 % in 2011 to 24 % in 2016,
while it remains a primarily urban technology. Portugal and Latvia are the leaders
in FTP in Europe.

FTTP is catching up in Europe, as coverage for homes more than doubled since 2011. How
the FTTP footprint is still significantly lower than that of cable Docsis 3.0 and VDSL. In Por
and Latvia more than 80 % of homes cansalbsadipe to FTTP services, while in Greece,
Belgium, UK, Ireland, Germadiustria less than 10 % can do so. FTTP increased the most
in the Czech Republic last year (from 17 % to 35 %). FTTP services are available mainl
urban areas with the excrpdf Latvia, Denmark, Luxembourg, Romania and Netherlands,
where more than 25 % of rural homes also have access to it.

Figure 1.4 Fibre to thgoremises (FTTP) coverage in the EU ;20061
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Figure 1.3 Fibre to thgoremises (FTTP) coverage, JRa#%6
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Overall fixed broadband and N§s#adband coverage by region

Figure 1.8 Overall fixed broadband coverage by redione2056

Europe: Overall fixed broadband coverage, 2016
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Figure 1.7 NGA broadband coverage by reglame2056

Europe: Overall NGA broadband coverage, 2016
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4G mobile coverage: 96% of homes are covered by at least one operator in Europe
(overall coverage), up from 86% a year ago. Rural coverage went up from 36% in
2015 to 80% in 2016. Average 4G availabitityds at 84%.

In 2016, deployment of 4G (LTE) continued and focused mainly on rural areas: overall cove
went up to 96 % of homes. In rural areas, already 80% of homes are covered by at least
operator.

Average 4G availability (calculated as the averagepefaacls coverage) falls somewhat
below the overall coverage and stands at 84%.

! This is a new indicator measuring the average of mobile telecom opé&aioverage within each countrni
different indicator was used to measure 4G coverage in previous versions of the Digital Scoreboard. The old 4G
indicator measured the overall coveya of operators, and it showed higher figures than the new indicator.
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Average 4G coverage is above 90% in about half of the Member States, and is the lowe:
Romania at 45%

Figure 1.8 4G mobile broadband coverage in the EU,-208L
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Figure 1.9 4G (LTE) coverage, June®01

100% (pwm ma R W Rl o R e
2 REER AR ERREREBEERRERRERE R uEuEulululal B 0B BB vl B u
80%
70% BERE AR RERERERE D B B
60%
40% 1R IEIERIRIRIRIBIRIRIRIE
30%
10% n - n - -

0%
DK SE FI LT LU PT BE EE CZ E SI UK HU PL LV NL AT IT DE ES EU EL SK MT FR HR BG CY RO
Source: IHS and Point Topic Average coverage in Malta refersto 2015

74 % of EU homes had a fixed broadband subscription in 2016. Luxembourg, the
Netherlands and the UK registered the highest figures in the EU, while Italy,
Bulgaria and Poland had the lowest-tagkeates.

Although fixed broadband is available to 98 % of EU homes, 26 % of homes do not ha\
subscription. Growth in-takevas very strong until 2009, but then slowed down in the last few
years partially due to fixedbile substitutigkt. Member State level, -tagkeates ranged

from only 55 % in Italy to 96 % in Luxembourg.
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Figure 1.2 Households with a fixed broadband subscrigioEU leve{% of householdsp007
206*
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* Note: Penetration figures include also mobile subscriptions until 2009.

Figure 1.2 Households with a fixed broadband subscriptio, 201
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66 % of rural homes had a fixedadband subscription across the EU in 2016.
Luxembourg, the Netherlands, the UK and Germany registered the highest figures,
while in four Member States, less than half of the homes subscribed.

There is a substantial gap between rural and nationanpeateraalthough the lyap
closedver the last six yeéirsm 11 percentage points in 2010 to 7 percentage points in 2016.
In Luxembourg, Netherlands, Germany, Belgium, Denmark, Austria, Croatia and Slovenia,
and national penetration ateslmost identical. However, in Portugal, Bulgaria, Greece and
Romania, where rural4gkés among the lowest in Europe, there are significantgaps of 15
percentage points compared to the naticnpl take
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Figure 1.2 Households having a fixetbdband connection per aaaEU leve® of households)
2016206
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Figure 1.2 Householdixed broadbangdenetration rural/totéd6 of households20%5
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27 % of European homes subscribe to fast broadband access of at least 30 Mbps.
There has been a significant increase since 2010. Belgium and the Netherlands are
the leaders in Europe in fast broadbandugke

There has beensharp upward trend in theuald fast broadband in the EU since 2010,
triggered also by continuous deployment of infrastructure. Most cable subscriptions w
migrated to highbeed plans, and kegleed VDSL and fibre services are also catdhing up.
Belgium and the Netherlands two thirds of homes already subscribe to fast broadband, wh
Croatia, Greece, Italy and Cypruspeigth services still remain marginal.
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Figure 1.2 Percentage of households with a fast broadband (at least 30Mbpskriptionat EU
level 2012016
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Figure 1.2 Fast broadband (at least 30Mbps) household penetration, guly 201
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11 % of European homasrentlysubscribe to ultrafast broadband (at least 100
Mbps),a marked improvemefiom 0.3 % six years ago. Romania, Sweden, the
Netherlands and Latvia are the most advanced in ultrafast broadband adoption.

The Digital Agenda for Europe set the objectieastee@®o of homes should subscribe to
ultrafast broadband by 2020. In June 2016, 49 % wétaomesed by networks capable

of providing 100 Mbps. As service offerings are emengings tak&ing sharply. The
penetration is the highest in RarmadiSweden with over one third of homes subscribing to
at least 100 Mbps. In Greece, Italy and Croafmisal®yrimarilydue to the lack of
superfast infrastructilewever, there may also be other factors invol@gbas, where

the infrasticture is available for many htakeap also continues to be.slow
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Figure 1.8 Percentage of households withraultrdast broadband (at leasdMbps) subscriptioat
EU level201206
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Figure 1.2 Percentage of households with anltrafast broadband (at least 100Mlispsyscription
July 2015
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Source: Communications Committee

At EU level, 92 % of companies have a fixed broadband subscription. However,
only 32 % benefit from fast broadbande@gt 30Mbps). While almost all large
companies use broadband, 8 % of small enterprises are not yet connected.

While e vast majority of European businesses use hroatjband third of companies

and 27% of privdtemessubscribed to fast broadban20il6. The penetration of fast
broadband varies greatly between companies of different size. While 62 % of large compsa
benefit from broadband speed of at least 30 Mbps, only 29% of small enterprises do
Nevertheless, the penetration of fast bcbagbat up from 24 % to 32 % among all
enterprises during the last two years.
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Figure 1.2 Enterprises having fixed broadband connectiahEU leveb142056
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Figure 129 Percentage dadnterprises having a fixed broadband connection, by Enterpriset &ké
level 201-2056
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Figure 1.3(Percentage of enterprises havingfastfixed broadband connection, by Enterpriseatize
EU level208-206
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67 % of subscriptions are xDSL, although xDSL is slightly losing market share.
Cable is second with 19 % of the mafiete to the Home/Building is emerging.

Although DSL is still the most widely used fixed broadband technology, its market sh
declined from 8®in 2009 to 6@ in 2016. The second half of 2016 was the first time, when
the number of XDSL subscriptictisete The main challedgeabled increased slightly

its share during the same time period, but most of the gains were posted by alternat
technologiesuch as~TTH/B. Nevertheless, DSL continues to be predominant, and its marke
share can be strémgned thanks to the increasing VDSL coverage.

Figure 131 Fixed broadband net adds by technology at EU leveR@bB06
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Figure 1.2 Fixed broadband subscriptiofistechnolgy market shares at EU levignuary 2006
July 206
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xDSL is particularly important in Greece and Italy, and has the lowest market share
in Bulgaria, Lithuania and Romania. Cable has a very high market share in
Belgium, Hungary, Malta and the Netherlands. FTTH/B is thsidebstused
technology in Lithuania, Latvia, Romania, Bulgaria and Sweden.

The share of xDSL ranges from 12 % in Bulgaria to 100 % in Greece. DSL is generally
dominant in Eastern Europe. Looking at alternative technologies, cable is ptegent in all bu
Member States and it is the major technological competitor of DSL in the majority of the Me|
States.

FTTH and FTTB together represent 11 % of EU broadband subscriptions up from 9 % a
ago. In these technologies, Eaoopimues to lag behilubgl leaders suchSsuth Korea
and Japan.

Figure 1.33hare of fibre connections in total fixed broadband20m@y
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Figure 1.34ixed broadband subscriptiofistechnology market shares, July 2015
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NGA subscriptions went up sharply by 20 mitidime last two years, and already

42 % of all subscriptions are NGA. In Belgium, Romania and the Netherlands, over
three quarter of fixed broadband subscriptions are NGA, while the same ratio is
less than 10 % in Greece and Cyprus

NGA subscriptiangheEUdoubled during the last three gadraccoufor 42 % of all EU
fixed broadband subscriptidhdeast two thirds of broadband subscriptions are NGA in
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Belgium, Romania, the Netherlands, Bulgaria, Latvia, Sweden, Portugal and Denmz
Whereg<yprus, Greece, Italy, Austria and France are lagging behind all other Member Stat

Figure 1.3%Evolution of NGAFTTH, FTTB, VDSL, Cable Docsis 3.0 and othesuld&ptions(in
millions) in the EU, 202016

0
70
60
50
40
30
20
10

0

Jan-12 Jul-12 Jan-13 Jul-13 Jan-14 Jul-14 Jan-15 Jul-15 Jan-16 Jul-16
Source: Communications Committee

Figure 1.8 NGA (FTTH, FTTB, VDSL, Cable Docsis 3.0 and other NGA) subscriptions as a % of total
fixed broadband subscriptions, July@01

Source: Communications Committee

Cable Docsis 3.0 is currently the most widespread NGA technology ibakte EU
in coverage and takg. VDSL subscriptions went up by 47% in the last twelve
months.

39 % of NGA subscriptions are Docsis 3.0, welhativaly high givesible broadband in

total represents only 19 % of all EU fixed broadband subscriptions. While almost all the ¢
networks have been upgraded to NGA, only 51 % of the xDSL netvamrblsedvDSL
Nevertheless, VDSL coverage went up by 17 % and tbesulrstrptions by 47 % in the

last twelve months. FTTH and FTTB have a 16 % and 10 % share in total NGA subscripti
respectively.
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