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Karakteristieken: verzadigd, commodity, ex-growth oo
Innovatie in content en OTT

- Vergunning: toetredingsdrempel - Vergunning: kosten
- Regulering: toegang - Regulering: kosten
- Technologie: NGN - Technologie: OTT

- Innovatie - Verzadiging & commoditisation

Positief

- Consolidatie: schaal & synergie

- Structurele scheiding: kansen

JETREEEIN




Groei? .o
Meer uit kostenreductie dan van top-line
Omzet Kosten
e Gebruik . Simplificatig
o Portfolio

o Groei dataverkeer

o NGN: FTTH, 5G © Orgamsatle
. : o IT
o Unlimited mobile data :
o Single core
* Migratie e NGN
o analoge naar digitale/IP-diensten o Efficiency, energiegebruik
o oude naar nieuwe netwerken o Afschakelen analoge TV, 2G/3G,
e Nieuwe diensten PSTN/ISDN, xDSL, etc.

o Virtualisatie, SDN, NFV, eSIM

o loT, Cloud, ICT, XaaS )
e Commercie

o 5G
. o FMC
* Commercie o Single brand
o FMC

o Up-selling
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Broadband datapoints
“If you build it, he will come”

Comcast mediaan datagebruik 19Q1:

200 GB/mnd

3 Denmark groei mobiel dataverkeer mei 2019:
44%

Akamai pieken dataverkeer:

1 Th/s (2008), 72 Tb/s (Dec. '18), 106 Tb/s (Oct. '19)

LG U+ gem. 4G & 5G datagebruik per dag:
400 MB & 1.3 GB (i.e. 5G 3x 4G)

Sandvine wereldwijd mobiel dataverkeer:
YouTube 35%, Netflix 15%

Cisco WiFi-offloading van mobiel dataverkeer:
54% in 2017, 59% in 2022
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* Chello, Tiscali, Scarlet, Wanadoo, World Online, New Skies Satellite, KPNQuest

* AIM, Myspace, Hyves, WappZapp, Ximon, Vessel, bhaalu, Moviebeam, Joost,
Akimbo, Magine Zweden

* Microsoft/Nokia, Google/Motorola, Verizon/Yahoo/AOL, Microsoft/Ap '

eBay/Skype, eBay/PayPal @) II

chello Ximon

online Film en tv RijREN

tiscali. kpn/Qwest World Online

INTERMNET WITH A PASSION,




Consolidatieslag
Top 3

Solcon
RoutIT

Yes Telecom
iBasis
Reggefiber
Getronics
Tiscali NL
Telfort
Ortel Mobile NL
Debitel NL
XS4ALL

Vodafone + Ziggo = VodafoneZiggo

Ziggo + UPC = Ziggo

Casema + Essent Kabel + Multikabel = Ziggo
GlasOperator

TNF

Tele2 NL
Vodafone Thuis
BBned

Orange NL

Versatel



Investeerders (‘kort’ en ‘lang’) stappen in glasvezel

Brookfield/KPN?

Antin/Eurofiber

Arcus/E-Fiber

EQT/Delta Fiber (Glasvezel buitenaf)
Ancala/Fore Freedom
Primevest/VWT (T-Mobile)
Highland Group/L2 Fiber

TINC/GlasDraad (Mabin)

FTTx

FTTO, FTTI (FTTx, ‘alles’ behalve FTTH)

FTTx in middelgrote steden (incl. buitengebied)
FTTx in footprint (niet Zeeland) & rural

FTTO op bedrijvenparken

FTTx in Den Haag (en verder)

FTTH in Rotterdam

FTTH in rurale gebieden (incl. JV met Rekam)



Nieuwe toetreders

* Vast
o KPN: NLE (energie), Youfone (MVNO)
o Ziggo: kabelresellers?
o Primevest: T-Mobile, Helden Van Nu, NetRebel

* Mobiel
o MNOQ’s: MVNO's uit allerlei sectoren (AH, Rabo, etc.)
o 5G concurrentie: regionale aanbieders?

« OTT

o Communicatie: Facebook, Google, Apple, Viber
o Video: Netflix, Videoland, Pathe Thuis, Amazon
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Breedband: 7,58 min lijnen
Huishoudpenetratie 95,5%

Subscribers (x 1,000) split by Market / Services: Broadband / Company: All / Technology: All / End-User: All

Subscribers (x 1,000) Market Share % Marl.at N on-Q Subscribers (x 1,000) . NLD

8,000 Subscribers (x 1,000) / Households split by Market |

Services: Broadband |
7,533 7,546 7,578 100% G

100.0%
94.5 94.6 95.2 95.3 95.5
90%
80%
70%
60%
Subscribers (x 1,000) / Inhabitants split by Market |
Services: Broadband |
50% - - o
43.3 43.3 43.6 43.6 43.7
40%
30% 18
16
20%
10% 18Q2 18Q3 18Q4 19Q1 19Q2
0
7,454 7,473 7,533 7,546 7,578 0% 0

18Q2 18Q3 18Q4 19Q1 19Q2 18Q2 18Q3 18Q4 19Q1 19Q2 18Q2 18Q3 18Q4 19Q1 19Q2
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Kabel 46% (=), DSL 35% (-), FTTH 19% (+)

Subscribers (x 1,000) split by Technology / Services: Broadband / Company: All / Technology: All / End-User: All

Subscribers (x 1,000)

8,000

7,454

7,000

6,000

5,000

4,000

3,000

2,000

3,446

1,000

18Q2

7,473

3,458

18Q3

7,533

3,484

18Q4

7,546

3,490

19Q1

Market Share %

7,578
45% 46.2%
1,423
40%
36.7%
35%
30%
2,643
25%
20%
0
15% 171%
3,512 10%
5%
0%
19Q2 18Q2

46.3% 46.3%
46.3%  46.3%
36.2%
18.0% 184%  188%
17.5%
18Q3 18Q4 19Q1 19Q2

Market Q-on-Q Subscribers (x 1,000)
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FTTH-penetratie 2008: 2%
Telecompaper FTTH-rapport #1, 2009

60%

50% 48%

40% +

30% -

20% -

10% 10% 9%

10% +

4% 4% 3% 3%

0% -+



FTTH penetration °e
Onder EU-gemiddelde

100%
90%
80%

70% |

60%
50%

40% |

30%

20% |
10% +

0%

FTTP coverage (% of homes), mid-2018

| I|| LRI kb L
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Source: IHS and Point Topic

w 9 European
DESI Report 2019 - Connectivity |

Commission
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Mobiel: postpaid
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MNO view: POSTPAID ARPU (in EUR)

Operator
70.8 H KPN
69.8 M T-Mobile
\\ H Tele2
62.5 “ A B Vodafone
' \
21.4

2005 2007 2009 2011 2013 2015 2017 2019



Penetratie

WhatsApp

Facebook

Instagram

iMessage

Facetime

Pinterest

Snapchat

LinkedIn

Twitter

Skype

Hangouts

Google+

Viber

Leeftijd 12-80




Subscribers (x 1,000) split by Split / Services: Mobile / Company: All / Technology: All / End-User: Company

Subscribers (x 1,000) Market Share % Market Qom0 Subscribers (x 1.000) B Fostpaid
o Bl Prepaid
80% 78.5% 79.5%
20404 20421 20,500 20,557 20,566 76.6% i : o
20,000 -
75.6%
70%
18,000  [REYA) 4,786 4,681 4,419
200
16,000 0%
14,000
50% 100
12,000
40%
10,000 ol
8,000 30%
24.4%
C=e _ 22.8% -100
o 23.4%
20% e
215%  205%
4,000
10% -200
2,000
0 0%

18Q2 18Q3 18Q4 19Q1 19Q2 18Q2 18Q3 18Q4 19Q1 19Q2 18Q2 18Q3 18Q4 19Q1 19Q2



KPN 32% (-), Vodafone 24% (+), T-Mobile 26% (+), MVNO’s 17% (+)

Subscribers (x 1,000) split by Providers (All) / Services: Mobile / Company: All / Technology: All / End-User: Retail

Subscribers (x 1,000)
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Market Share %
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Mobiele generaties: 5G

1G
Analog 26
voice capability, Digital
limited coverage .
and mobility better voice,
improved coverage,
2 kbps text messaging
AMPS 64 kbps
GSM, CDMA

Mobile Data

basic Internet,
multimedia,
smaller phones

2 Mbps
HSPA, EVDO

Mobile
Broadband

high-speed data,
smartphones

1 Gbps
LTE, LTE-A

Extreme Speed,
Connectivity &
Reliability

a platform for
future innovation

10+ Gbps

i

5G



Mobile voice
communication

1980s

Analog voice

AMPS, NMT,
TACS

Efficient voice
to reach billions

1990s
Digital voice
D-AMPS, GSM,
1S-95 (COMA)

Focus shifts Mobile broadband and A unified connectivity

to mobile data  emerging expansion fabric for the next decade

2000s 2010s

Mobile data Mobile broadband
WCDMA/HSPA+, LTE, LTE Advanced,
CDMAZ2000/EV-DO Gigabit LTE

Wireless Edge
5G New Radio (NR)



Technologie:

Niet af

Devices:

Duur, niet
functioneel

Spectrum:

Nog te
veilen

Business
case:
Onduiidelijk

DNA (21 oktober): o0
“However, at the moment, for example, e
the range of 5G phones is still very limited

and the performance of the devices is

poor. We will only bring 5G subscriptions

and phones for sale when the 5G network
coverage expands to truly serve customers
and 5G phones become more

technologically advanced models”




Hoofdstuk 5



FMC: fixed-mobile convergence

e Kernnetwerk

e Transmissienetwerk (FTTS)

N etWe rk e Cloudnetwerk (5G)

e Fixed-Wireless Access netwerk (FWA)
e Hybride (DSL/LTE)

e FMC 1.0
o F2M seamless handover (BT Fusion) (RIP)

D i en Ste N o Mobiel bellen over WiFi (VoWiFi)

= Nieuw voorbeeld: over Google Nest (Telstra)

e FMC 2.0: bundeling/multiplay (xP)



Trend: diensten bundelen

5]
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Subscribers (x 1,000) split by Services / Services: 2-Play, 3-Play, 4-Play / Company: All / Technology: All / End-User: All

Subscribers (x 1,000) Market Share % Market Q-on-Q Subscribers (x 1,000)
51.8%  51.3% 100 M 4-Play
- [v)
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3 (o}
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48.9% 80
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s . (]
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25.0% SN e 0-
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Nieuwe fase met KPN Hussel?

Internet + wifi
Glasvezel voor dezelfde prijs
indien beschikbaar

Thuis

Entertainment
Beschikbaar voor
Internet / TV klanten

Vaste telefonie

Opnemen
Pakket

€+5

FOX Sports Spotify
€1299

€-5 Husselvoordeel op enterfainment naar keuze

(alleen in combinatie met internet & Mobiel)

Vast telefoonnr BelOnbeperkt Altijd BelOnbeperkt NL

€2- € 16,50 € 999

Maandelijks

Tech Desk
opzegbaar

€+3 €+5

Zenderpakketten

Prijs verschilt per pakket

4K
TV Upgrade

€425
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Revenue (x EUR Min) split by Provider (Type) / Services: OTT & Television / Company: All / Technology: All / End-User: All
[l Broadcast

Revenue (x EUR Min) Market Share % Y-on-Y Revenue (x EUR Min)
i B Internet
600 83.8% 83.0% [ Operator
568.5 570.8 572.3 e
5504 561.6 80% 83.5% 83.2% 82.9%
83.2 25
500
70%
60%
400 20
50%
300 15
40%
(o)
200 30% 10
20%
14.3% 14.5%
100 O - 5
109, 137% 13.9% 14.4%
2.5% 2.6% 2.5% 2.5% 2.6%
> s
0 0% ® 0

18Q2 18Q3 18Q4 19Q1 19Q2 18Q2 18Q3 18Q4 19Q1 19Q2 18Q2 18Q3 18Q4 19Q1 19Q2



Basic TV 54% (-), SVOD 18% (+), VAS (boxen) 11% (+), etc.

Revenue (x EUR Min) split by TV (Type) / Services: OTT & Television / Company: All / Technology: All / End-User: All

Revenue (x EUR Min) Market Share %

600 56.0%
. 572.3 b, D
550.4 o016 o - o 55.2%
' ST 544%  542%  540%
50%
500
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400
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0
o 20% 45 go 18.3% R
I s
. 17.7%  17.8% 18.3%
0
1099  11:8%
. (o]
—0
100 10% 8.7%/ 11.1%  11.0%
- 39 6.9% 6.6% .
e 679%=7.0%
5% ¢ oo 52% —
58%25% 53%  53% 5.4%
0 0% 2.0% 8%  1.9% 1.9%
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Y-on-Y Revenue (x EUR MIn)
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Revenue (x EUR MiIn) split by Providers (All) / Services: OTT / Company: All / Technology: All / End-User: All

Revenue (x EUR Min)
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Inkomstenbron #2 voor operators oo
Nieuwe STB
Ziggo: Mediabox Next (Horizon 4) Proximus: Pickx
* ‘Interactive’ TV features, storage, * Box, interface, content platform
voice control * Gids, aanbevelingen, smart ads, 4K,
* Sneller voice control, storage, Android P
 Self-install * Thematische navigatie,
 OTT apps (Netflix, YouTube, gepersonaliseerd
Videoland, etc.)  OTT apps uit Google Play Store (Netflix,

YouTube, Spotify etc.)



Strategie Netflix
Innovatie, geen reclame, aanbevelingen, infrastructuur en distributie

Complementair aan (paait) bestaande distributiepartners

e 18Q3: broadcasters
o Advies: “... focus on large simultaneous-viewing sports and news”.

e 18Q4: theatres
o “People love film at home ... and in theaters.”

* 19Q1: operators
o Integratie op een steeds dieper niveau (ook commercieel).



(S)VOD gaat nieuwe fase in L

Studio’s | Internetbedrijven | Broadcasters

videoland.

prime video

brltbox

peacock

y BAME & kv
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KPN Nederland

EBITDA/rev

EBITDA/rev
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VodafoneZiggo

EBITDA/rev
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T-Mobile Nederland

EBITDA/rev

EBITDA/rev
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KPN Nederland oo
FCF/rev
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VodafoneZiggo
30,0%
20,0%
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FCF/rev

A31/404

T-Mobile Nederland
v



Conclusies

* Eigen infrastructuur
» goed voor de EBITDA-marge (lage opex)
* hoge capex
* maximale controle over diensten
* Virtuele operator
* lage EBITDA-marge (hoge opex)
* |lage capex
 afhankelijk van wholesale-leverancier (tenzij unbundling)
* FCF-marge ongevoelig
 voor keuze operator/virtual operator
* voor schaalgrootte
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Toekomst Ziggo: WFA

ACM: wholesale fixed access

* Gebaseerd op Joint Dominance
(duopolie)

* Level playing field voor KPN en Ziggo

* Kandidaten: YouCa, T-Mobile, Youfone,
Delta (Caiway)

e Zorgt voor concurrentie op de
wholesalemarket

CBb: VodafoneZiggo vs. ACM
e Zitting was 12 juli

e Uitspraak (>) 12 november

* Realisatie 20217



Toekomst KPN: structurele scheiding oo

Verticale integratie Structural separation

* Gesloten netwerk * Open netwerk

 Volledige controle over diensten, * Afhankelijkheid van leverancier voor
innovatie aanleg, diensten

* Indien SMP: gereguleerd * Focus

* Door fusie van mobiel + kabel * Veel bedrijven verkopen passieve
ontstaat een ‘tweede PTT’ infrastructuur

* Lage beurswaardering * Veel potentiele investeerders

* Voorbeelden * Voorbeelden

o Nederland: VodafoneZiggo o Denemarken: TDC

o Belgie: Telenet o Nieuw-Zeeland: Chorus & Spark



Scenario’s voor de Top 3

e Brookfield & pensioenfondsen: structural separation
e Overname door Deutsche Telekom (na verkoop T-Mobile NL)
e Fusie Proximus

e |IPO

))) e \Vodafone of Liberty Global buy-out
e Fusie Telenet (beursgenoteerd)

e Private equity (EQT)

Igm m |°PO
e |liad/Xavier Niel, Altice Europe, ...
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