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1. Study Backgrouna
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Methodology

» Mission on behalf of the FTTH Council Europe
» Provide a complete summary of the status of FTTH/B in Europe measured during September 2021

» This study is based on data and information collected by the European Commission (through DESI studies) and information
gathered from local regulators in each country (if available).

» Both quantitative and qualitative data

» Market status in the country

" » Strategic approach of involved players

_@_ Results

» Direct contacts with leading players ‘E ’
and IDATE partners within countries '

» Desk research

» Desk research
Bottom-up

» Information exchange with FTTH methodology

Council Europe members » Data per player for FTTH/B and other fibre-based

architectures

» Key parameters study: technical, financial,
business model, figures
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Important definitions

HCINCHE A house or building, that could be connected by an FTTH/FTTHB network

The potential number of Premises which a Service Provider has capability to connect to an FTTH/FTTB

Homes Passed: ] : : o o : )
network in a service area with minimal additional installation

[ TP el The In-Home connection point of a single fibre service provider inside a premises. It is possible to have
multiple sockets if the location is serviced by multiple FTTH network operators

I E [ TICH The number of Premises which are connected to a network and are already subscribers

IEVCYIYCI I Subscribers - as a proportion of Homes Passed

(T 1l Homes passed - as a proportion of Total Households

UG Subscribers - as a proportion of Total Households

UNCIL 7750 2R 2 Y o GiworLD
UROPE

@TH With thanks to IDATE Full fibre for a digital and sustainable Europe



2. FTTH/B Market Panorama

General Overview & Main trends
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FTTH/B Market Panorama
Key Figures as of September 2022

As of September 2021 in EU39*:

Detailed FTTH/B Market
million FTTH/B million FTTH/B Panorama scope
Subscribers Homes Passed

Hl EU27 countries

Other European
countries under study

e

A

FTTH/B European market evolution (EU39)
In terms of Homes Passed and Subscribers (2012-2021)
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FTTH/B Market Panorama
Market trends (EU27+UK vs. EU39)

» EU27+UK countries account for almost 60% of FTTH/B Subscriptions, an increasing trend over the years (56% at Sept 2020)
» With 108.9 million Homes Passed, more than half (54%) of FTTH deployments are performed inside EU27+UK countries

FTTH/B Subscribers (million) Evolution of FTTH/B Homes Passed (million)
Comparison EU27+UK / EU39 Comparison EU27+UK/ EU39
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2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
=@=FTTH/B Subscribers - EU39 =@==FTTH/B Subscribers - EU27+UK —@=FTTH/B Homes Passed - EU39 =@==FTTH/B Homes Passed - EU27+UK
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FTTH/B Market Panorama

A growing market thanks to convergent initiatives

Around 400 FTTH/B initiatives identified in EU39 by September 2021

» Around 57% of total Homes in the region have been passed by Alternative ISPs, and approx. 39% by incumbents (as
compared to 21% by incumbents in 2011)

» Strong acceleration of fibre deployment with a firm commitment to cover both urban and rural areas :
» Incumbents progressively redefining their full-fibre strategies

» Municipalities, utilities and alternative ISPs are increasingly covering many remote and isolated areas.

Breakdown of FTTH/B Homes Passed by type of player (%)
Data comparison between Dec. 2011 and Sept. 2021

5

® Incumbents

m Alte rnative ISPs

= Municipalities/Utilities

—

Dec. 2011 Sep. 2021
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3. FTTH/B Market Panorama

Who is leading the race towards full-fibre?
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Note on several important impacts in 2022

Several countries have made significant progress since September 2021 and deserve a special mention.
There have also been significant regional actions this year which impact the accuracy of data from Ukraine

The FTTH Council have removed Russia and Belarus from individual mention in the report due to their actions and
support of the invasion of Ukraine

United Kingdom is accelerating extremely rapidly since our report data collection point of September 2021,
adding up to 600k homes passed per month or about 3.5 million homes passed, reaching over 10.5 million
homes passed by the end of March 2022.

7.7 MHP in Sept. 21 ~10.5MHP in Mar. 22

N/
AN\

Regarding the specific case of Ukraine, FTTH/B coverage in the country was about 68% of total homes in
September 2021. We have no current data on the level of damage caused by the War on FTTH networks in
Ukraine and despite seeing reports of amazing efforts to maintain the network as much as possible - we do not
know yet how fast these networks can be rebuilt.
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FTTH/B Homes Passed - Eu27 + UK Ranking

EU27+UK ranking in terms of FTTH/B Homes passed over time (in million homes)
Data comparison between Sept. 2017 and Sept. 2021 5 fastest growing markets
(in both volume and %)

B September 2017 B September 2018 B September 2019 B September 2020 B September 2021 Data from Sept. 2020 to Sept. 2021

w 22 (in terms of FTTH/B Homes Passed)
< 21 20,4
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7 \ +2.4M +83%
6 i
s . ; S
4 L ltaly UK
3 1
| “‘ “ ““ “ : : =
4 . +1.5M
| “ ||||| |II| IIII| . R L =
_ | 1[I/ ..||| II||| IIII| A UL T st bt w22 02 0 | PI=d —
i Polan Austria
Q.\o @o bo \@ é\\ o \)q’b é 6\@ ~o o \@Q \ro° @'\’b @ Ib&fo 4,3\@ é'\\'b & %@ g R 5 0&3 & 7},@ ! +1M + 629
'z> @ N @ N o 1 (]
<« ® o"}@ o0 %Q\e ys\"“\ & <\°° N %"JQ Vo NHECSECHICHIN S P Rt MR cgie) !
.eb %Q Q) \/\>+ L 1
\\}0’\& v

UNCIL DIGIWORLD
UROPE

@TH With thanks to IDATE Source: IDATE for FTTH Council EUROPE Full fibre for a digital and sustainable Europe
E



FTTH/B Homes Passed - EU39 Ranking

EU27+UK ranking in terms of FTTH/B Homes passed over time (in million homes)

Data comparison between Sept. 2017 and Sept. 2021 5 fastest growing markets
(in both volume and %)
m September 2017  m September 2018  m September 2019 m September 2020  m September 2021 Data from Sept. 2020 to Sept. 2021
o 22 (in terms of FTTH/B Homes Passed)
5 21 o ..
= 20
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FTTH/B o

Coverage
Summary map

FTTH/B Coveroge < 30%
FTTH/B Coveroge 30% < 50%
FTTH/B Covercge 50% < 70%
FTTH/B Coveroge > 70%

EEN]

FTTH/Bcoverage* map - September 2021

(* Homes passed / Households)
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European leaderboards - Eu27+uk

2 new countries have passed the 50% mark of total homes passed with fibre! : Who is next?
FTTH/B coverage* in EU27+UK as of September 2021 (* Homes passed / Households)

Latvia 89,0%
Spain 88,8%
Portugal 86,8%
Sweden 83,8%
Bulgaria 81,0%
Romania 78,8%
Estonia 76,2%
DD MMM K s s e 74,3%
LU D O U Q0 s s e 70,7%
S OV N1 s s . 68,1%
N O S s e 67,3%
1 @I O s . 60,8%
L U@ N @ s . 58,3%
EU SO | 57,0%
S| OV @ K@ S s - 55,0%
Hungary o e 52.2%
IMIa T s . 50,0%
N etherlands o s . 49,0%
| 9
FU 2T +Itg§ | 4;,87,"5/0/0 Newly entered (>50%): Slovakia, Hungary
PO AN G s s 47,4% 16/28 Countries now exceeding 50% of total
Czech RepUbIi G s S s e 42.7% homes passed with fibre!
CYPIUS 0 s . 42,1%
Finland 41,3%
Croatia 39,8%
Austria 35,5%
United Kingdom 26,6%
Germany 22.1%
Greece 18,9%

Belgium = 1,7%
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European leaderboards - Eu39

EU39 : 3 out of 5 countries now have more than 50% of total homes with fibre!
FTTH/B coverage* as of September 2021 (* Homes passed / Households)

Latvia 89,0%
Spain 88,8%
Israel 88,8%
Norway 87,3%
Portugal 86,8%
Sweden 83,8%
Iceland 83,7%
Bulgaria 81,0%

Roomania o s . 78.8%
Estonia o s e 76.2%
D NNk o s s e 74.3%
LU MIbD O U g s s s 70,7%
UKraine o s e 68,2%
S OV N1 81 0 s s 68,1%
France o s e 67.3%
Ire land o s e 60,8%
Lt U@ i 0 s e 58 39,
1 L3 | 57 0%
Slovakia s s . 55 0%,
1K @1Z: 8 KNS N 0 s s 53 0%
HuUNGary o s s e 52, 2%
T UTK Y o S s s 51,4%
Malta s e s e 50,0%
W H{Z.0 1 8N O 000000 s . 49,99,
Netherlands = s s s s 49 0%
EU 27 + U1K e 4.8, 5%
ltaly s s e 47 7%
Poland s s s s 47 4%
Czech Republic = s s s e 42 7%
CYPIUS o e s 42 1%
Finland = s s s 41.3%
(C 1O AT @ s - 39 89,

North..
Austria 35,5%
Serbia

United Kingdom
Germany
Greece 18,9%

Belgium = 117%
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FTTH/B Sockets Deployed™ - £u27+Uk Ranking

EU27+UK ranking in terms of FTTH/B Sockets Deployed, countries with > 1 million sockets deployed 5 fastest growing markets (in

Data comparison between Sept. 2017 and Sept. 2021 (in million homes) both volume and %)
Data from Sept. 2020 to Sept.
110 ;
105,0 H September 2017 m September 2018 m September 2019 m September 2020 W September 2021 2021 (in terms of FTTH/B Sockets
, 105 Deployed)
S 100 e R :
s % - Il 5
90 i France Belgium i
85 | +26.8 M +109% |
80 ! !
7 = =
;2 ' Spain Greece |
60,5 | |
60 | +4.4M +90% :
5 i |
2 o |
45 L ltaly Cyprus
40 i i
1 0, I
35 : +3.8M +83% :
30 i Y — i
25 : V‘I“ | :
20 18,8 UK Austria |
15 12,5 123 L +2.9M +62% |
10 T2 4,5 4,3 | N2 |
5 || il II|| Ll i A A AT A oo ol
) | ulll ul III “I“ AERD HOAND uandl manE nEEEE mmEEE meEEE o on ememn o n emem : Germany UK :
1 o/ 1
»° G S S - S O S S R N S P S L +2.4M +48% |
’bo (—_,Q \)Q Ib bO (Q \e Q;b \’b(\ Q’b ®) \\)O R4 (((b K \)% Y NG Qe 1 1
< Qoé o b{_& AN S é&e‘ PO x\Q"QQ RS A SR e !
(-\’\@ < O‘gf“ *FTTH/B Sockets Deployed: The connection point of a single fibre
N service provider inside/outside a premises. Multiple sockets are

counted if the location is serviced by multiple FTTH network operators.
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FTTH/B Sockets Deployed* - cus9

EU39 ranking in terms of FTTH/B Sockets Deployed, countries with > 2 million sockets deployed 5 fastest growing markets (in

Data comparison between Sept. 2017 and Sept. 2021 (in million homes) both volume and %)
110 Data from Sept. 2020 to Sept.
2 105 105,0 mSeptember 2017  mSeptember2018  m September2019  m September2020  m September 2021 2021 (in terms of FTTH/B Sockets
9
= 100 o Deployed) . |
95 | |
90 i I] |
o ' France Belgium |
80 . +26.8 M +109% |
75 | |
70 ! E —— !
65 60,5 : Spain |Srae| :
60 i +4.4M +107% i
55 | |
” = |
45 | |
40 i Italy Greece |
1 0 1
35 ! +3.8M +90% !
30 : |
25 18,8 > < 0 [=]
20 ’ UK Cyprus |
15 12,7 12,5 123 11,8 ! +2.9M +83% !
10 "2 45 43 39 39 35 .
5 | ||II o P P A A o |
B | ulil ul || R T T T e T T T T ' Germany Serbia
< © R S O N S S O : +67%
¢ \0 @ Q 9 QO > @ G Q 2 - +2.4M !
L Q X ( \)Q > QO O 'b \'b Q,b o 0 & NG ) N N ) o & i . I
<« 9 <3 Qo“ RN b\b@ AN S Q@a\ > . & %y@ & \&@Q MR OGP o :
\)(.\,\@ < Qf\,@o *FTTH/B Sockets Deployed: The connection point of a single fibre

service provider inside/outside a premises. Multiple sockets are
counted if the location is serviced by multiple FTTH network operators.
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Millions

FTTH/B Subscribers - 27+ uk

EU27+UK ranking in terms of FTTH/B Subscriptions over time (in thousands homes)

Data comparison between Sept. 2017 and Sept. 2021 (in million homes)
5 fastest growing markets (in
both volume and %)

12(5) 14,2 m September 2017 m September 2018 m September 2019 m September 2020 W September 2021 Data from Sept. 20f20 to Sept.
135 2021 (in term's of FTTH/B

13,0 ?24 0 Subscribers)
12,5 | —
12,0 ! [l = !
H(S) ' France ’ Greece |
10,5 ' +3.8M +121% !
10,0 | |
70 = ’
9,0 | e I
8,5 | y |
80 ' Spain Cyprus !
7,5 ' +1.2M + 114%.
7,0 | |
6,5 ' |
55 - i
2,(5) \ Romania Belgium !
40 | +1.0M +92%, !
3,5 2,7 1 |
3.0 26 24 24 l . |
25 1.8 | N ==
¥ ‘ ‘ “ ‘ " o s
1,0 I‘ I ‘ IIl Il > 04 03 03 02 | +820k 73% !
01 01 01 01 01 01 00 '@ * +13%
8;8 | || Ill I |I|| III |||II |||II ||“I ||||| III|| L T e T LT I
! N 2] ] |
Qe Ny Q\'b 'b q'z} ’b &@ (\ 50 & 'b 06 ’b‘\k \6\\0 ,3{'_\'0 ('\\’b )é'\’b é\’b \fo(\b e {(,)'&\'b éé'\'z’ ) \\)(0 \)«Q 0(,@ k rz})@ | 'AIL‘ ° — i
o N > > @ 9 ! o !
<« R %@ $ Qo Q0 & OQ}@ \Q@‘\\'b \@QQ %&Q Q\Q(\q ¢® e,(\é\ Qg,QO (,_’\O4 .&(\0 P (’}OA SR (}O w %‘2}@ ((\\Oo (9& (J\\Q N | UK Austria !
NN o N ¢ | +765k +53%
.§9 49 N 1 1
\)(\ d : :
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Millions

FTTH/B Subscribers - =39

EU39 ranking in terms of FTTH/B Subscriptions over time (in thousands homes)
Data comparison between Sept. 2017 and Sept. 2021 (in million homes)

14,5 14,2 5 fastest growing markets (in
14’0 ! m September 2017 m September 2018 m September 2019 m September 2020 m September 2021 both volume and %)
13,5 Data from Sept. 2020 to Sept.
13,0 12,4 2021 (in terms of FTTH/B
12,5 Subscribers)
12,0 IR i =] .
11,5 0 +—
1(1)12 ' France 0 Greece |
10,0 | 438 M +121% |
9,5 | |
0o ; ;
2’8 ' Spain 6 Cyprus |
' 1 0, 1
7,5 L +1.2M +114% |
7,0 : .
o0 - 11 = |
5,5 ' Romania Israel !
4,7 . :
22 - | +1.0M +107% |
4,0 i = i
o 9 -
3,0 27 26 54 54 24 | Italy Germanyi
2,5 18 ' +820k +92% |
?g 1'6141411 1,1 : |
, 1,1 ! N Nl !
70 1.0 06 o4 S ° > <
' 0.4 ! .
| || |||| Wl ||II UL s % 28 92 1 01 01 01 01 01 01 01 00 K K
| il I ol TH0HE il “I Lol ||II| -.|I| ,..ll T - [ L +73% |
0,0 ' | +765k 73%
I > : SIS IR R o '@ I R T R IR - S S TR |
APPRCINGS 2 & @ i « @ R RS A F A S XS PP O
’b(\ Q k\b b \’b O > ,b(\ R S > > NG & NG ,\/® > & 3 2) Y\ 0 J S N\ o O & Q ! :
AN %o@ cﬁ Q° Qoé OQ}(Q \5\{5 \(\Q}\ NSNS Q)&Q Q\O(\ ¢S Oe'(\ .,\d,@‘ o \/,\\@‘) AR c)\o“ PG W Q)Q}@ NSRS S @ S
éé}' \gﬂ’ c)$ \}_\_Q/
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FTTH/B
Take-up Rate

Summary map

[] FTTH/B take-up < 30%
[] FTTH/B take-up 30% > 50%
[ FTTH/B take-up 50% > 70%
[ FTTH/B take-up > 70%

FTTH/B take-up* map - September 2021

*(Subscribers / Homes Passed)

Take-up rate

EU27+UK: 52.4% (Up 5.6%) @
EU39 : 48.5% (Up 3.6%)

FTTH  \vith thanks to IDATE Source: IDATE for FTTH Council EUROPE Full fibre for a digital and sustainable Europe
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Focus on microstates progress
Good progress being made across all 4 regions

l MWW

Andorra - 45,100 Households Liechtenstein - 23,400 Households Monaco - 18 400 Households San Marino - 11,500 Households

45,100 Homes Passed by Fibre 18,684 Homes Passed by Fibre ;I:iZb,rSeOO Homes Passed by :;g:)eo Homes Passed by
@® 100%* @& i 80% @ I 8% & TN 61%*
38,168 Fibre Subscribers e 12,321 Fibre Subscribers o :;:ng:;:: o g:i‘;gr::;::: o
S JP0RUONTRRINNINNe 8% = UUITININnInnnnnE 3% s LEORRRRIO0RNNINNN 1% aa RRRRINTIRNINNNNN 7%
* of total homes * of total homes * of total homes * of total homes

@Icﬂ Source: IDATE estimations for FTTH Council EUROPE Full fibre for a d,gma] and sustainable Europe
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Fibre improves the customer experience
Based on Ookla Global Index November 2021

» Full-fibre connectivity supports higher download speeds, higher upload speeds and lower latency.
» Fibre facilitates Working From Home (WFH), allowing true business critical functions outside the office.

» This supports video-conferencing, cloud-based services and other real-time or bandwidth hungry applications now in

demand
FTTH/B Penetration alongside FTTH/B Penetration alongside FTTH/B Penetration alongside
Ookla Global Index - Fixed Ookla Global Index - Fixed Upload Ookla Global Index - Latency
Download Bandwidth Bandwidth 80%
80% 200 80% 120 70%
100 60%
60% 150 60%
80 50%
s0% I 100 40% 60 40% ||
40 % |¥N
20% 50 20% 30% 1IN
il | > ||
1 4 7 10131619 222528313437 1 4 7 1013161922 25 28 31 34 37 0% ||||||||.
mmm FTTH/B Penetration % mmm FTTH/FTTB Penetration % 14 710131619 222528 31 34 3/
——Download Bandwidth ——Upload Bandwidth B FTTH/B Penetration % ~——Latency
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4. FTTH/B Market Panorama

European Ranking September 2021
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European Ranking
FTTH/B Markets - September 2021

Penetration rates of European countries - September 2021 (FTTH/B Subscriptions / Households)

Iceland
Spain
Sweden
Portugal
Norway
Romania
Latvia
Bulgaria
France
Finland
Slovenia

78.4%
68.4%

64.4%

64.1%

56.5%

54%

52.3%

47.7%

I Iy 47.1%
I 39, 6%
I mmmmmmm——  39.5%,

ESt O x| 38.5%

D en mia rk | 38 90,
LLuxem bo Ui | 34.1%
Slovakiz | 1 33 79,

Hungary
Netherlands
Switzerdand

Malta
Czech Republic
Kazakhstan
Turkey
Poland
North Macedonia
Israel
Ireland
Ukraine
Sermia
Cyprus I 11 29,
ltaly 9.3%
Croatia I 8.8%
United Kingdom s g 30,
Gemany I 5.9%
Austria I 3.2%
Belgium mm=s 5 40,
Greece w459,
30%

10% 20%

m FTTH subscribers
®m FTTB subscribers

40% 50%

49.7%

» Eastern Europe and Nordic countries are among the top of penetration ranks,
mainly due to a proactive state intervention towards fibre expansion

» Some major European countries are lagging behind (except. Spain and
Portugzla<|) due to a predominance of copper-based technologies and/or cable
networks

» 7 Countries pass the 50% Penetration rate mark
» Average Penetration Rate for EU39 is 31.5%

» Excluding Russia and Belarus

Including:

= Countries with more than 1% FTTH/B household penetration
= Economies with at least 125.000 Households

60% 70% 80% 90%

IDATE

DIGIWORLD

With thanks to
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The Road to Full Fibre - Who has the most work left to do?
EU27+UK - September 2021

32.353.000

Gemany
United Kingdom
Italy
France I 9.886.000
Poland I 7.940.000
Belgium |G 4.406.000
Netherlands | 4.058.000
Greece IS 3.594.000
Austria [ 2.527.000
Czech Republic IR 2.419.000
Spain I 2.032.000
Hungary S 1.970.000
Romania IR 1.724.000
Finland =R 1.619.000
Croatia [l 885.000

Sweden ' 796.000 n ovel ed.
y hq P\EE K; (363""8")/ a (j | a|>h a ||| da )/ ouse ()leS t

Ireland [ 733.000 The remainder represents 58% of the total number of households to be

Denmark - EEHSTA51000 covered in the EU27+UK.
Bulgaria & 548.000

Lithuania | 537.000 Clear signs of progress being made in the top 3 countries in 2022
Portugal g 536.000

Slovenia | 278.000

Cyprus | 259.000

Estonia |- 129.000

21.070.000

13.700.000

B Homes Leftto Pass  Homes Already Passed

Malta | 90.000
Luxembourg | 88.000
Latvia | 82.000

@TH With thanks to IDATE Source: IDATE for FTTH Council EUROPE Full fibre for a digital and sustainable Europe
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5.FTTH/B Market Panorama

Key Conclusions
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Key conclusions

Top 3 - Progress made in FTTH/B Penetration - EU27+UK

2 Spain 3 Sweden

68.4% 64.4%
Top 3 - Main movers in terms of Homes Passed in absolute numbers - EU27+UK 2 % % UK 3 5 Germany
Data comparison between Sept. 2020 and Sept. 2021
+4.3m HP + 3.4m HP + 2.4m HP

3 out of 5 countries now have more than 50% of total
homes with Full-fibre : a figure showing the willingness
of each country to support the expansion of FTTH

Fibre Rollout delays seen in 2020-2021 lockdown period,

this resulted in less progress versus previous forecasted
figures

EU39 reaching 96 million FTTH subscriptions, with
EU27+UK accounting for 60%.

Gigabit capable technologies such as 5G FWA, G.fast and
Docsis 3.1/4.0 are still being deployed to meet the current
Home bandwidth demands, delaying FTTH in some areas

Availability of skilled labor to build out and manage new
fibre networks is now being felt. Industry is responding but
staff training and retention is top of mind for service
providers and network builders.

198 million homes passed by full-fibre infrastructure in
the total region, 109 million in EU27+UK.

Germany, UK and Italy have the most work to do in
connecting their remaining homes - with over 60million
homes left to pass between them.

Almost halfway there : EU 27+UK - 49% of European
homes are covered by Full-fibre.
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