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Investments in modern fixed and mobile broadband networks drive
overall GDP growth and employment.

Cross-country growth effects of ICT infrastructures Case study “Germany’s broadband targets 2020”

“In developed countries a 10%-increase in broadband = Study of the renowned Columbia Institute for Tele-
penetration leads to an additional annual GDP-growth of 1,2%" Information (CITI) by Prof. Katz
= Underlying target 2020: FTTH to 50% of households (HH),
. High-income economies VDSL to next 30% of HH & broadband services below
, @ 50Mbps to remaining HH
[ Low-and-middle 11%

) = Impact on German GDP 2015-20: Additional € 171 bn. of
which 20% in network construction and 80% in other
sectors

_1.4% = Impact on employment: 968,000 new jobs of which 56%
’ in network construction and 44% in other sectors

income economies
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substantial investments into modern

fixed and mobile broadband networks needed

Fixed Mobile Internet Broadband

Source: World Bank 2009. Source: Katz et al. 2009.
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BB access is possible via both mobile and fixed technologies.
However fixed is the medium/long-term solution to achieve the

'Gigabit Society’.

Overview on broadband technologies
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Source: Alcatel Lucent 2006 - 2007; Cisco, Global IP Traffic Forecast and Methodology, 2006-2011

Remarks

Fixed broadband develops rapidly with
FTTH of theoretically no limits for
bandwidth

Mobile broadband bandwidth is growing
as well with LTE reaching similar
bandwidth as current DSL

Thus, LTE is sufficient for most of today’s
services, although the medium (spectrum)
is shared

However, fixed infrastructure is required
for the ‘Gigabit Society’ as bandwidth
demands will certainly increase
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Challenges to reach remote areas arise from significant higher roll-

out costs for both mobile and fixed.

1) Roll-out costs - Mobile 2) Roll-out costs - Fixed
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Source: BBC R&D
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= Rural areas are characterized by a low pop. density
requiring larger cell radius for efficient coverage

= Propagation rate of the signal depends on the
frequency and determines the roll-out costs
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illustrative

Required FTTH/B investment
volume per household

State Aid-Case

No man’s land
of fiber

Q

Infrastructure
competition

FTTH/B household coverage
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= Three basic regions can be differentiated in terms
of profitability

= Return on investments is strongly influenced by the
regulatory environment
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Given certain conditions, mobile BB will help to cover white spots
short term, while fixed BB can only be achieved medium/long-
term.

Complementary mobile & fixed broadband strategy for rural and remote areas

= Cover remote areas with mobile
broadband

= LTEtechnology using digital
dividend

= Fixed broadband roll-out based
on FTTx

= However, certain requirements
need to be fulfilled
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Fast availability and deployment of the digital dividend is key for
allowing short-term white spot coverage.

The example of the German spectrum auction in 2010 and expected coverage
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= Obligations guaranteed fast white spot coverage

= 2x30 MHz have been assigned in an auction in 2010
= 2x10 MHz per operator as minimum for efficient usage

Deutsche Telekom‘s German roll-out
plans until end of 2012

LTE 800

LTE 2600*

Country-wide 5-10 MBit/s possible
when deploying LTE on the ’Digital Dividend*

J

*among other, including as well UMTS/HSPA
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Medium to long-term, coverage of remote areas with high-speed
fixed infrastructure has to deal with several issues.

Key issues for fixed broadband infrastructure in rural and remote areas

illustrative

Required FTTH/B investment
volume per household

Cost reduction measures

How to
move these
borders?

Geographical differentiation

Specific regulatory approaches

FTTH/B household coverage
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The Hungarian broadband market as a typical example for Central
Eastern and Southern Europe shows several challenges in both
fixed and mobile.

Key characteristics of the Hungarian broadband market Challenges

= Mobile
Megrar [, , & > Rapid growth of traffic
upc > More frequencies needed
DICI
fgtelenor > Long process of building permissions

G\:itel S > Quality requirements

vodafone > Roll-outin rural areas

= Aggressive infrastructure competition = Fixed

= Strong mobile broadband uptake / substitution impact > Diverse competitive situation

= DSL losing ground > NGA depl t needed
= Cable becomes the leader in fixed broadband PPRYMETneeee

= Nominal price decrease on broadband market > Market fragmentation

= TVisthe main driver > Asymmetric regulation
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http://www.its.hu/dn/imgs/invitel_logo.gif
http://www.google.hu/imgres?imgurl=http://telecomnewspk.com/wp-content/uploads/2009/08/telenor-logo.png&imgrefurl=http://telecomnewspk.com/2009/10/idd-offer-for-bahrain-iran-kuwait-qatar-and-oman/&h=301&w=672&sz=50&tbnid=jtdZ5S5IZAycdM:&tbnh=62&tbnw=138&prev=/images?q=telenor+logo&hl=hu&usg=__5FlS92qwLeYnrzM-4sAiKpuCWGM=&sa=X&ei=TrkMTLHkPJGQOMKizBE&ved=0CBAQ9QEwAg

For Central Eastern and Southern Europe, several actions are
necessary to allow broadband for all.

4 N\
Assign unused frequencies to operators capable for
Spectrum Utilization of a fast roll-out (e.g. Hungary 900 MHz and 2.6 GHz)
Management free frequencies Urge the freeing of the ‘Digital Dividend’ as it is considered
best practice in many other countries
NGA Leverage chances given in Define a regionalized approach to differentiate roll-out areas
Regulation the ‘NRF’ and ‘NGA Apply a more symmetric regulatory approach
recommendation Bring risk sharing to its full potential
Economic Ensure predictable Set long run investment friendly environment
Framework economic conditions Apply different incentives
Market Boost economy by Develop and implement e-Government solutions
Stimulation developing e-Society Leverage eHealth, eLearig, teleworking, etc.
. J
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