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Agenda

1. Operator Decisions — getting more complex

. Cost & Revenue bases — revenue
displacement in a more competitive market

. Growing Speed & Technological Capabilities
— getting faster

. Consumer Decisions
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What to do Now?
Operator Decisions

Growth in Speeds
& Tech Capabilities
(Innovation)




Operator Decisions




1. Operator Objectives

SURVIVAL:
e Make money / compete / build market share;

e Reach more customers with higher speeds;

e |nnovate:

— Leverage existing installed base/infrastructure;

— Offer new & premium services;
— Increase bandwidth and distance;
— Increase their digital serving area.




1. Operator Decisions

A number of influence operators’
investment decisions, including:

— Technological capabilities of new technologies.

— Age/availability of existing infrastructure (incl. civil)

— Population density (often referred to as urban, peri-
urban and rural areas);

— User demand and service take-up;
— Industry structure — competitors & regulation;

— Likely profits (Rol) & levels of ARPU, affecting
funding & resources available.




1. Operator Decisions

— Number of competing technologies (in particular,
mobile v. fixed, DOCSIS 3.0);

— Growing number of competitors, including from
other industries.

— OTT players — changing revenue streams;
— New and more varied services — voice, data, TV;
— Increased rate of technological obsolescence.
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Why are Mobile Operators Deploying LTE?

Licensing or other regulatory
policy requirements
4% Current networks do not offer

Create new revenue streams syufficient capacity
based on LTE 22%

16%
SPEED / DEMAND

Responding to competitors NEW SERVICES

launch
g Build brand value through

technology leadership

Take first-maover 16%
advantage
12%

Lizers want greater

COMPETITIVE ISSUES speeds
21% CONSUMER CHOICES

Informa LTE Survey, 2014.
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A Word About Definitions/Categories

“Eixed” Backbone/FTTN

“Mobile' \
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BDT Work Mapping the Backbone
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BDT’s Backbone Indicators

#1: Transmission network length
(km)

#2: Node locations

#3: Equipment type of terrestrial
transmission network

#4:. Network capacity (bit rate)

#5: Number of optical fibres in the
cable

#6: Operational status of A1
transmission network ' : s oo

#7a: % population in reach of 1 1eam
networks f

#7b: % area within reach of

transmission networks
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Population within reach of

Asia ik Latin
ha:e: Pacific America

africa

B Faicer L of populaton wiEthie 1%&m iangs Percsntags of popolation w6 25k daiys
B Perisrlie of populatnn withis SEm iangs Paicsnbags of popclation Ba? b oot wil®in rarge

[ Actove mickbe brosdbs nd schseipbons, 2912 d Fixed broadbind subscriptiom

e Chap 1, Trends in Telecommunication Reform report 2013.
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Technologies Side by Side

VDSL2
FTTdp

300/50

VDSL2
Vectoring

<200m
Today

Medium

G.Fast

FTTdp
500/200 2000/1000

<100 m ~10km

Future Today
Medium Very High

No No




Costs versus

Changing Revenue Streams




Working Group on Financing & Investment

Changing Economics from Operator’s Viewpt

Bandwidth demand has risen exponentially
Revenue per bit has dropped substantially
TCO for fiber is relatively flat

Profit
- _{_ Fiber cost per bit

} Loss Service revenue
per bit

e Actelis Networks.




Working Group on Financing & Investment

Costs depend on Objectives

Cost associated to different access technologies in urban areas
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Majority of fixed broadband costs — civil works

FTTB
without

access to

empty
ducts

e Alcatel, JP Morgan (2006).

FTTB
with access

to empty
ducts

Fibre and constru-
ction works

Street Cabinet
installation

B Access hardware
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Cost of FTTH

e Europe - $2,000-2,500 per household passed.
e Developing country (Bolivia):

2900 Costes por Hogar Costes por Hogar Pasado

£800 Conectado

$700
$327
| $80_

5600
$112

5500
5400

Coste por acceso Equipo de usuario Costes despliegue Costes despliegue  Equipos pasives  Eqguipos activos
de FTTH (ONT v Router) vertical hornzontal (OLT)

|IADB

$300 +
$200 -
$100 +

g
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Estimates of Regional Inv’t Needs

Region/
Country

Latin
America &
Caribbean

Amount

US$ 340
million

EUR 20-25
billion

EUR1B0-
270 bn

€82 billion

Comments Source

Mext-generation networks

Estimated for 10 Mbps for
100% of population and 30
Mbps for 50% of population,
using a combination of FTTC
and LTE technologies.

To achieve Digital
Agenda targets

Universal Next-
Generation Access

Report of the WG on Financing & Investment, Sept 2014.
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Infrastructure Sharing (1)

Cost savings (%)

3-way 2-way
sharing  sharing Full sharing

A / (single entity
1/ NetCo/ServCo)
40 -

S0 - Nation
/ roaming
/" (regional split
¥ or scattered)
c Telco equipment
m"éon . sharlngcz , TX)
‘/
Individual
MNCs

greenfield

st
legacy
network

Infrastructure {g
sharing (power

‘ network - ’
_~ aircon, antennas)

Site sharing

- (tower, rooftop)

_ No sharing

o

<
-

Fully consolidated .
! ynemork Depth of sharing

Vodafone,

Fully separated
networks
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Infrastructure Sharing (2)

Cost per home passed

1 operator Network sharing, 2 operators m Network sharing, 3 operators

XG-PON TWDM-PON

PON Architecture

Source: Huawei, Figure 12 in The State of Broadband 2014 report: Broadband for All.
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Access, Revenues & Investment 1980-2011

Revenue (left scale) = = = |nvestment (left scale)
Total communication access paths (analogue lines + ISDN lines + DSL + cable modem + fibre + mobile) (right scale)
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Revenues, Top 250 ICT Firms, 2000-2011
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Profitability in Competitive Markets

Profit margins in 34 operators in 30 countries
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Speed & Technological Capabilities
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Evolution in Mobile Subscriptions, by tech

6.7 billion

- 2.6 BILLION

subscriptions

‘ LTE subscriptions
by the end of 2019

@ LTE/HSPA/GSM and LTE/CDMA
@ HsPA/GSM

@ GSM/EDGE-only
@ TD-SCDMA/GSM

CDMA-only

@ Other

2010 20M 2012 2013 2014 2015 2016 2017 2018 2019

Ericsson Mobility Report, June 2014.
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Growth in Speeds for Copper -
bridging the gap between xDSL & fibre speeds

+ vectorning
+ bonding
vD5L2 17a

VD5L(2) 8b

9 ADSE2ptus
ADSLZ

2020-2030

e Alcatel Lucent.
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Boosting Access Spe_eds — Test Results

) Delta with Total bandwidth
Delta with VDSL2 VDSLZ + BBA
VDSL2+ BBA + Vectoring +Vectoring

7,8 M 11,0 M # 34,8 M
9,2 M 6,1 M
10,7 M 3,0 M
81M 3,1 M
5,9 M 1,9 M

4,8 M 0,2 M

e Actelis Networks.
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Growth in Average (Fixed) Connection Speeds

12,500 ERAZIL
CHINA
INDIA
RUSSIA
SOUTH AFRICA
UNITED KINGDOM
-+~ UNITED STATES

Akamai
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Average Internet Connection Speeds — U.S.

Average Internet Speeds by State

Broadview, based on Akamai.
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Mobile versus Fixed
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Consumer Choices
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Fixed/Mobile BB in Finnish Households

|
20 %

m Fixed broadband = Fixed and mobile broadband

= Mobile broadband ® Otherinternet connection or cannot say

Finnish Regulatory Authority.
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Changing Customer Expectations

2010 1012 2014 1016 1018 2020

e Swisscom.
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Consumers are becoming more sophisticated

Global Internet Device Installed Base Forecast
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The State of Broadband 2014: Broadband for All

o
J -

ha State of Broadband 2014 peport

ibraadband

for all
CREATING AFAVOURABLE

ENVIRONMENT FOR ATTRACTING
FINANCE AND INVESTMENT IN
BROADBAND INFRASTRUCTURE

AREPORT BY THE BROADBAND COMMISSION
WORKING GROUP ON FINANCING ANDINVESTMENT




Thank you for your attention

RRNANRAND ~AMMISSINN

FOR DIGITAL DEVELOPMENT

facebook.com/broadbandcommission
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