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Project overview and objective

Project
objective
and scope

Overview
and time

>

>

b

>

Project objective is to support the development of broadband strategy for Greece for the next 5
years. In particular, two are the main areas of focus of our support:

A FTTx development

A High speed broadband in rural areas

On FTTx, main areas of analysis are:

A Analysis of international cases for FTTx deployment

A Development of different scenarios in terms of market demand, technology, competitive evolution,
regulatory / legal evolution

A I|dentification of the different models for FTTx and development of Business Case
A Preparation of implementation plan for FTTx
On High speed broadband in rural areas, main areas of analysis are:

A Analysis of international cases for development of high speed broadband access in less populated
areas

A Development of strategy to promote high speed broadband access in less populated areas
A Development of high-level plan for high speed broadband access strategy

Project has been organized in three phases

A Phase 1: Benchmark of International experiences and analysis of A Completed
Greek context

A Phase 2: Development of strategy (including public A End of June 2008
consultation phase)

A Phase 3: Identification of action lines for the development of A~ Mid-July 2008
El ectronics Communications sector in Greeceo
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Document objectives

A Share preliminary results on development of strategy for Electronic Communications

industry in Greece, in particular

A llustrating main findings of the assessment phase: benchmark of international

experiences, analysis of Greek context

A discussing potential scenarios for FTTx development and strategic guidelines for high

speed broadband in rural areas

A Be the base for Public Consultation aimed at identifying the best solution for

Greece hy:
A closing the gaps of information available

A receiving feedbacks from all stakeholders on the options presented
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Advanced examples of fiber deployment in Europe have been analyzed

Country Rationale

>

The strong competitive landscape and an effective legislation framework have

France incentivized different type of players to invest in fiber

>

Major operators have started the deployment of own FTTH fiber networks in big cities,
while municipalities have taken the initiative in less populated areas

>

Sweden is the European country with the highest number of fiber connections

>

It is an example of a well defined ICT policy that has granted financial support at different
levels in order to stimulate demand, infrastructure deployment and competition

CityNet in Amsterdam is a relevant example of Public Private Partnership (PPP) for fiber

deployment
Netherlands POy

>

Amsterdam case also provides interesting highlights on the State Aid issue for public
intervention in urban areas

A A clear case of a country in which Utility companies have led the deployment of fiber

Denmark A A specific charging structure, requiring the final user to pay for the activation and
management of fiber network reduces the risk of the investment

A The move of the incumbent towards VDSL has generated an interest at local level to
build alternative FTTx infrastructures

Germany
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Three alternative service models have been identified in the
International cases based on different levels of vertical integration

Service o _
Model Description Value Chain Example
Alnfrastructure providers Infrastr_L:jcture Commur_l(ijcation Service providers
rovider rovider
) build the dark fiber network & £ ASweden
11 and give it in concession to _ (Stockholm)
HESI(VLIN 2 communication provider Provide fiber Pro"'i%g‘éhs%'esale Provide AFrance
e ACommunication providers JJ (Passive network) (Active network) service (Sipperec)
provider operate the network and ANetherlands
provide wholesale access (Amsterdam)
to the service providers
Wholesale provider Service providers
AWnholesale providers
) uild and operate the fiber - rovide wholesale _
2 build and he fib Provide fiber Provide wholesal Provid ADenmark
WhOIQS ale network providing Passi . access SL,?:,’;Cg ASweden
prowder wholesale access to the (PREsive METEnY) (Active network) (Vasteras)

service providers

Vertical integration

End-to-End provider

3- AEnd-to-end providers
AL build and operate the fiber
End thEnd network offering retail
proviaer services to the end users

Provide wholesale
access

(Active network)

AFrance (Paris)

Provide fiber Provide

service

AGermany

(Passive network)

Source: A.T. Kearney/Planning analysis A.T. Kearney /Hellenic Ministry of Transport & Communications/Broadband strategy/May 2008 7
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The competitive scenario together with the legal-regulatory framework
drive the service model choice

Competitive
scenario

AAlternative operators do
not have the financial
power to sustain FTTX
investment

ANeed for infrastructure
sharing to have a payback
on investments

AProvider has significant
market share in the target
area, which is densely
populated

AlLegal and regulatory
proceedings are put in
place to facilitate the
deployment in the public
domain

17
Infrastruc-
ture
provider

2 -
Wholesale
provider

3-
End-to-End
provider

Source: A.T. Kearney/Planning analysis

Service
providers

Communication
provider

Infrastructure
provider

Provide
wholesale
access

Provide fiber ]
Provide

service

(Passive
network) (Active
network)

Service
providers

Wholesale provider

Provide
wholesale
access

(Active network)

Provide fiber )
Provide

(Passive service

network)

End-to-End provider

Provide
wholesale
access

(Active network)

Provide fiber .
Provide

service

(Passive
network)

Open vs. Closed
network implication

AOne single
infrastructure deployed

AOpen Access network

AEach player deploys its
own fiber infrastructure

AClosed network
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The nl nfrastruc

ture Pr ovi

In Europe with three alternative legal structure

-

Communication
provider

Infrastructure

provider Service providers

Provide
wholesale
access

(Active
network)

Provide fiber .
Provide

service

(Passive
network)

derm
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Provide
wholesale
access

Provide fiber

(Passive

service
network)

(Active
network)

Sipperec o
Stockholm (several French municipalities) Amsterdam
Legal . DSP i Delegation of PPP i Public Private
Structure New private company execution of a public service Partnership
L. A Stokab is fully owned by the A Public participation to finance A City Council and private partners
Description municipality of Stockholm construction costs (~50% of invest in building the fiber
A Stokab is the owner of an Ir?ltlal Cz:pﬁx%. dSlpper_Zf: autthho:jltyk netwodrk W|]E_r|1 the sesirtmta rf'lfjand
operator-neutral network and f_gsrcr?ntrl tjke providing the dar reward profile (no State Aid)
provides point to point dark A foer netwo A Fiber passive network is given in
fiber links to any communication A 20 years concession to operate long term concession to a
provider based on commercial the network awarded to a communication provider via
agreements communication provider public tender
A Stokab also administers and A Private partner is fully responsible
devel ops the Cityods tomanage,axtdndand operate
communications network to the network
support government and public A Remuneration of the private

institutions

partner by fees on usage of the
facilities by operators

A.T. Kearney /Hellenic Ministry of Transport & Communications/Broadband strategy/May 2008 9
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Government incentives are framed across the whole ICT value chain
from infrastructure to demand

Governmental policies

The broader example seems to be the Swedish case, where the Government
Infrastructure has provided incentives at different infrastructure levels (national, regional,

side municipality and property networks levels) to incentivize fiber infrastructure
development

In addition to incentives on infrastructure development, most Governments

have taken several steps to stimulate broadband demand through initiatives
such as:

A tax benefits for PCs purchase
A projects to educate SMEs and privates to the benefits of broadband
A connecting libraries, universities and schools to high speed networks

A A key issue that central Government and local public authorities must consider, when defining

the way they want to subsidize the FTTx deployment, is the compatibility with EU state aid
rules

A.T. Kearney /Hellenic Ministry of Transport & Communications/Broadband strategy/May 2008 10
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The main Legal and Regulatory interventions are aimed at limiting
redundant investments and to leverage existing passive infrastructures

Legal and Regulatory actions

A Lowering deployment costs on existing utilities infrastructures (electricity, water, gas),

Facilitating the e.g. lowering rights of way fees on sewer/water system, gas and electricity infrastructures
deployment on

the PUBLIC A Reducing administrative burden to obtain rights of way and other specific
DOMAIN authorizations in order to speed up deployment

A Allowing utilities to lay fiber on their existing networks
AAl'l owing fiber deployment by alternative play

A Coordinating civilworks ( 6 c| ever digging6) to reduce disr

Facilitating the A Imposing special provision to facilitate installations, as per gas and electricity Utilities

deployment on ) _ _ _ _
the PRIVATE A Developing transparent rules for all operators (that are taking care of first cabling, re-use of

DOMAIN the cabling by new operator once customer switches to new provider)
A Pre-wiring of new construction in order to facilitate future deployments

Local A Structuring and coordinating the intervention of local authorities, as "facilitators" for
Authorities the FTTxrollout or #@Adir:ect playerso

empowerment Ae.g. allowing municipalities t aeplyersdomen fite
places where there is not going to be private investment (e.g. in France case)

A.T. Kearney /Hellenic Ministry of Transport & Communications/Broadband strategy/May 2008 11
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The technical alternatives to deploy a FTTx network present specific
pros and cons, the most effective model depends on the specific civil
and technical infrastructures already in place

A It is strongly related to the possibility of leveraging its existing infrastructure, therefore it is the
most effective choice for an incumbent operator (option chosen by several EU
incumbents)

A Has significant impact on the competitive landscape: requires the Regulatory Authority to
intervene to avoid the creation of asymmetries in the market and manage the new bottleneck

represented by the sub-loop

A Has less disruptive impact at the customer premises vs. FTTH, leading to an easier
deployment in the environment (quicker and with lower investments vs. FTTH)

A Consequently has been adopted in areas with a high fragmentation of the ownership of
the premises (e.g. Germany)

A Most widely adopted technology among the cases analyzed (in France, Sweden,
Netherlands, Denmark) as it ensures the highest bandwidth and future service availability

Architecture options
TR - most flexible and scalable one, ensures physical unbundling (open access)
Point - therefore, largely adopted by the international cases presented

NS RN - more effective in terms of minimizing equipment CapEx and OpEX in cases of high
Multipoint take-up rates, often used by specific end-to-end providers deploying fiber

A.T. Kearney /Hellenic Ministry of Transport & Communications/Broadband strategy/May 2008 12
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Bandwidth limits will become apparent once the new advanced
services will take up

Services

Access NW

Bandwidth

Source: Verizon

Web Surfing
Video Conferencing, Premises Surveillance, Two-way Signing
SDTV Video-on-Demand, Telecommuting

File Sharing, Home Video Sharing/Streaming
Real-Time SDTV, Network PVR

Multi-Player Gaming, Interactive Distance Learning
Premises Web Hosting

Telemedicine
Large File Sharing

HDTV Video-on-Demand
Network Hosted Applications and Storage
Next Generation 3D TV

FTTX

Cable Modem

ADSL
Dial-Up

100 252015110 5 0 5 10 1520 25 100

Upstream

Mbps Downstream

Upstream speed increasing its importance, only

FTTx can sustain high upstream bandwidth

A.T. Kearney /Hellenic Ministry of Transport & Communications/Broadband strategy/May 2008 13
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Summary of findings

Business

models

Legal and
Regulatory
intervention

Technology
options

A

>

The competitive scenario together with the legal-regulatory framework drive the service
model choice:

i if alternative operators have high market share in FTTx target areas, deployment of own fiber
net work can be a -tord md | per cowitd eornd (ndoEdnedl )

i otherwhise, 6 Open access networké models are the pre
Both PPP and O6Del egati on o fodepaopRFTiixcmodels:r vi ces o6 ar

I however6 St at eegukationliénits the way Public entities can transfer resources to broadband
initiatives in cities where broadband infrastructure is already in place

Overall Regulatory guidelines on FTTx are common: Forcing the sharing of passive
infrastructures, Open network, Expanding competition at service level

Legal and regulatory interventions are aimed at facilitating the fiber deployment:

I in Public Domain: limiting redundant investments and leveraging existing passive
infrastructures (e.g. reduction and simplification of rights of ways)

I in Private Domain: facilitating new installations and regulating the ones in place

Most countries have structured and coordinated the intervention of local authorities, that
have became either "facilitatorsin or #fAdirect pl

The appropriate FTTx technology depends on the specific civil and technical infrastructures
already in place in the different areas:

I FTTH s the most widely adopted technology among the cases analyzed (in France,
Sweden, Netherlands, Denmark) if access to buildings is not an issue

I FTTCab is generally preferred by incumbents as it re-uses current infrastructure

A.T. Kearney /Hellenic Ministry of Transport & Communications/Broadband strategy/May 2008 14
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A unique solution for high speed broadband network in Greece is not
viable given the geographical conformation, the presence of many

areas with | ow population densityéeé
Greece geographical map Greek p(?%télrz;l/tilgrr%zdgggilt)_/ by area
Average:
83 pop. / Km?

= L
B >100 Il . ?;?
] ; wo & e ®
83-175 & S D,ﬁ
[] s0- 83 .
[ 20-49 y{é

I:l <19

A Greek territory is characterized not only by many islands but also by a relevant presence of mountains: about 80% of
Greece consists of mountains or hills

A Population is concentrated in the Attica and Thessaloniki regions, that are characterized by very high density, while in the
other regions density is significantly lower

Source: National Institute of Statistics, A.T. Keamey‘PIannmg anaIySIS A.T. Kearney /Hellenic Ministry of Transport & Communications/Broadband strategy/May 2008 16
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éand the strong
with broadband penetration

Distribution of GDP per capita in Greece (2005)
- U/ inhabitant -

4 :_
N
B >24.0000 : 7
m , ~’ & 6 2]
18- 24.000 U R ®
0 15-18.000 G 67
]
O 12-15.000 G g
O . . v
<12.000 0

variation 1 n

PILAIN/NIINIG siA|
GDP pe

Broadband penetration vs.GDP per capita (2006)

Broadband penetration
(% households)

80% -
70% - R?=0,451 ¢ Netherlapd®enmark
rland
60% - . Finland
Belgium aorway
France .: ¢ Sweden
50% -
¢ Germany
30% - pe
B Greece 2007
Portugal
20% -
10% ¢ Greece
-
0% ‘ ‘ ‘ | ‘
10 20 30 40 50 60
GDP per capita (6000

Deployment of FTTx network seems viable only in the areas with high population and

broadband penetration

Source: National Institute of Statistics, Merrill Lynch, NRA, A.T. Kearney-Planning analysis
A.T. Kearney /Hellenic Ministry of Transport & Communications/Broadband strategy/May 2008 17
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Athens and Thessaloniki areas are clear targets for FTTx deployment,
while in smaller cities higher deployment costs could reduce the

viability
Distribution of households in top 10 cities Population density in top Greek cities and urban areas
- 2001, min of households- - Inhabitants / sgkm, 2001 -
iGreater Athenso

3_.7 1.2 5.678 Municipality of

T Athens

Athens | 20.253
Thessaloniki | 21.631

0.3 |

Municipality of
0.05 Patra | | 1.303 6.814 The ‘ghgssaéoniki

[ - 00 0.04 0,03 0,03 0.02 0,02 0,02 1.9 nGreater

Irakleio | ] 1.263

~1,5 min .
Larisa || 1.028
Volos | ] 3.071
loannina |_] 1.592
Kavala [] 565
4 »0 o " § r < 5 X r = |
s 293 3§ § L § 8§ ¥ & & 8 Lamia | 151
S a9 09 I = = ) 3 5 = o ]
= 37 0@ ez 4§ o 2 £ & 3 3 :
22 oo o 5 o 8 0
S o 5 = Kalamata | 242
== [1:]
= @ :

A ~1,5miIn households would be passed focusing only on Athens and Thessaloniki areas. Limited

number of households in each of the other cities, with potential high deployment costs

Source: National Institute of Statistics (2001), A.T. Kearney-Planning analysis
A.T. Kearney /Hellenic Ministry of Transport & Communications/Broadband strategy/May 2008 18
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In Greece, possibility of reducing deployment costs by sharing existing
infrastructure seems to be viable in particular with sewer system

Gas
network

Electricity
network

> >

>

>

T I >

>

Description

High capillarity of sewer system and possibility to deploy fibre inside existing
ducts make sewer system an attractive solution for reducing deployment costs

Deployment would be done through robots and could arrive up to the building of the
owner

Sewer companies in the main cities (i.e. Athens and Thessaloniki) have conducted
analysis to verify the feasibility of a fiber deployment in sewer conducts

Synergies with the gas providers appear limited to the areas, where no
deployment has occurred yet (mostly small cities except Patras)

In major cities (i.e. Athens, Thessaloniki), gas network has already been deployed
putting empty ducts for future use only in few limited areas

No evident synergies with electricity provider

PPC has already laid down fiber but only at the aggregation level (now leased to
Tellas)

No plans seem to exist for replacing aerial cables with underground connections that
would create synergies in digging

Fiber on aerial cables, option used already in Greece for the backhauling network,
does not seem to be an optimal solution for an access network as it would still require
extensive digging from the pole and is not future proof

Feedback from stakeholders will be used to finalize analysis

A.T. Kearney /Hellenic Ministry of Transport & Communications/Broadband strategy/May 2008 19
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PC and Broadband penetration in Greece still lags behind other
European countries although the gap is expected to be reduced in the
next years

PC and Broadband penetration in Greece Broadband penetration in main European countries
- % of households - - % of households -
90% - 90% - ‘ UK
NL )
-4 _FRA
80% - 80% - ™~ _ T Hoz==
EU-15 2007 = - = ~Western
70% A an 67% 70% A * @ - Europe
SWE\ ) NG
60% - 60% - T
50% - 50% - Greece
400/6 T 400,6 .
300/6 7 300/6 i
20% 20% |
10% 1 10%
-
DO/:J T T T T T T T T 1 DO/
(1} T T T T T T T
2005 2006 2007E 2008E 2009E 2010E 2011E 2012E 2013E 2006 2007 2008E 2009E 2010E 2011E 2012E 2013E
Bb.
Conn. 02 05 10 15 19 21 22 23 24
(mln)

High broadband penetration should improve viability of FTTx deployment

as number of potential users for very high speed connection increases

Source: Merrill Lynch, IDC, OECD, EETT, NRA reports, operators websites, A.T. Kearney i Planning analysis
A.T. Kearney /Hellenic Ministry of Transport & Communications/Broadband strategy/May 2008 20
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Internet penetration is low in particular in 35-54 years old age group
and in SoHo and enterprises with less than 10 employees

Internet Usage by age groups: Greece vs. EU 15 Internet and Broadband access in Greek Enterprises
- % of people who used /Internet in the last 3 months - - 2007, % of companies -
100% -
o | 88% EU 15
90% \\< 94,
80% - “E{i
0 : 70%
70% | 1% 2 e
T
60% - \§9% N
.
50% - ~ 43% 46% 48%
Greece 39% N
40% - .
\% \ 299 31%
30% -
2 o
20% -
\9%
100/0 1 IN%
0% | | | | | - 1-9 employees  10+employees Overall

16-24 25-34 3544 45-54 55-64 65-74 - :
Einternet connection Obroadband connection

Government should continue to promote digital literacy through

incentives, education / training and favouring development of applications / services
in order to increase potential FTTx users

Source: Eurostat, Greek Information Society Observatory / Dec 2007, A.T. Kearney-Planning analysis
A.T. Kearney /Hellenic Ministry of Transport & Communications/Broadband strategy/May 2008 21
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Larger operators will likely focus on

LLU network

Coverage of alternative operators LLU network

exploiting investments done in

Coverage of major alternative operators LLU

% of total

lines

100% -
90% -
80% -

7!\0/_ .

hol

60% A
50% -
40% -
30% A
20% A

10%

3

forthnet

network
- % of pop., 2007-

(2007)

60-80%

60-70% - :_ B }
.  60-65% 60-65%

55-60% | 1 o oo R |
| 1 | 1 |

40-50%
-1
b

60-75%

1

/ France Germany Greece Italy Nether- Spain UK

0%

399

T T T T T T T T T T II/
598 797 996 1195 1394 1593

lands

Local exchanges (total 2312)

The transition to NGA would impact the alternative operators investments made

for co-location at local exchanges, although both LLU and NGA network would be

likely to co-exist in case of FTTB-FTTH

Sources: Company Reports, interviews, EETT, A.T. Kearney-Planning analysis
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The development of alternative infrastructure is a key area that has
been driving prices down and favouring penetration growth

Broadband connections by access type in Greece Evolution of broadband prices
- min connections - - 0 /month, VAT included -
CAGR 175 -
(60867
1,02 145% 150
o Other 0% NVibps
0,20 125 |
’ ULL 347%
022 Wholesale 135% 100 -
75 1 512 kbps
50 -
Incumbent
retail DSL  132% .
384 kbps —
768 kbps
0 . | | . |

Julos5 Jan06 Jul06 Jan07 Jul07 Jan08

2005 2006 2007

A With the final opening of LLU in 2006 and 2007 also in Greece there has been positve evolution of infrastructure competition
that has further stimulate innovation and introduction of new service (eg. Bandwidth, IPTV services) and price reduction

A In the last two years, there has been a significant decrease in prices, that are now aligned to other European countries. This
decrease had positive effect on penetration and is likely to continue in the future as OLOs try to leverage investments made

Sources: EETT, Merrill Lynch, HSBC, IDC, A.T. Kearney-Planning analysis
A.T. Kearney /Hellenic Ministry of Transport & Communications/Broadband strategy/May 2008 23
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Also in terms of service competition, there is a presence of many
medium-small operators

Broadband retail market shares
- % of connections -

-------- vivedi
Others -
‘Tellas !
(1]

4% 1— (@I
Incumbent broadband market share

- > hol
although has decreased significantly in the
17,9% last two years is still among the highest in
Europe

Greek market is still characterized by
presence of many alternative operators
with limited market share

The limited financial resources also hinder
possibility of operators to more
aggressively deploy infrastructure

>

e
9

orthnet

>

df\
\// OTENET

p

2005 2006 2007

unl i kel y t hat wauldidevelopamh exterssiveoHI BExmetw ookrgs/en

the limited market share

Sources: Company Reports, EETT, A.T. Kearney-Planning analysis A.T. Kearney /Hellenic Ministry of Transport & Communications/Broadband strategy/May 2008 24
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Summary of implications for FTTx

>

Deployment of FTTx network seems viable only in the areas with high population and
broadband penetration

>

Broadband penetration in Greece is still behind other European countries, however the gap is
expected to reduce in the next years therefore increasing the number of potential users for
very high speed connection increase and improving viability of FTTx deployment

T

Government should continue to promote digital literacy through incentives, education /
training and favouring development of applications / services in order to increase potential for
broadband and also for FTTx

T

The transition to NGA would impact the alternative operators investments made for co-
location at local exchanges, although both LLU and NGA network would be likely to co-exist
in case of FTTB-FTTH

T

|l tds unli kely that alternative operators w
limited market share and financial resources

A.T. Kearney /Hellenic Ministry of Transport & Communications/Broadband strategy/May 2008 25
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Based on international benchmark and analysis of Greek context
different scenarios for FTTx have been developed

International
benchmark

Assessment of
Greek context

Scenarios
development

Definition of
service model
options

Definition of
Technological
options

Definition of

demand and
competitive
scenarios

Scenarios
selection and Business Cases
development of evaluation
Business Models

Legal and
Regulatory
implications

A.T. Kearney /Hellenic Ministry of Transport & Communications/Broadband strategy/May 2008 27
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Scenarios for FTTx initiative have been defined along the relevant
dimensions

Dimension Implications on business case

A The business case provides an estimate of economics along the
Service model whole value chain, for the different players involved

(e.g. Al nfrastructure provider o,
provider 0)

Technology / A Technology and architecture choices impact scalability of solution
architecture and quality of services, but require different investments and
operating costs

3 EINERE:Tale

p>)

Competitive scenario and level of infrastructural competition will
impact service pricing, broadband penetration and development of

competitive
evolution innovative services

A.T. Kearney /Hellenic Ministry of Transport & Communications/Broadband strategy/May 2008 28
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| nfrastructure providero
elivers higher flexibility
Pros
""""" infrastructure Communication  Service A Higher flexibility & New e omionn
provider provider providers R
17 A Possibility of developing a

Infrastruc-
ture
provider

2 -
Wholesale
provider

provider

mo d e |
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S e e

1

Provide
wholesale
access

(Active
network)

Provide fiber

(Passive
network)

Service
providers

>

Wholesale provider

Provide
wholesale
access

(Active
network)

Provide fiber

(Passive
network)

End-to-End provider

Provide
wholesale
access

Provide fiber

Provide
service

(Passive
network)

(Active network)

two step competition:
initially on service, then also
on infrastructure

Higher potential
attractiveness for
infrastructure focused
investors

Higher economies of scale
than in Alnfr
Providero mod

No need of coordination
between Infrastructure and
6Communi cat. i

n Wh o |

on

esal

>

>

Need of coordination
between all the different
layers

Lower attractiveness for
telecom operator to invest
in passive network

Service competition limited
to Service prowiders level

Integration of active and
passive network could
reduce incentives for
possibie tutare ibvestments
in the active layer

A Unlikely to be viable in

Greece due to
asymmetric competitive
situation and presence of
many small operators

e

Source: A.T. Kearney-Planning analysis
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Il n the Al nfrastructure Provider o mo
Bitstream access to ISP at one or more Central Offices

Overview of network structure and players involved: FTTH network, bitstream access

SDU .
Central Office
Central Office OLT +
ONT \
)
SDU ( r Y\ ) ISP-1 Core
% Y/ Central Office Router
Q -
ol 2|53 MAN o)
: gr | 0 Switch )
ONT = s Border ISP-2 Core
g \ Router Router
= N —
MDU \ 3 L Router/ Central Offi /\
SW'tCh entral Ice )
CPE
— I ioP-1 Core ‘| Bitstream Switch Bitstream
ONT : access to access to
I ISPs ISPs
@ Infrastructure Provider () Communication Provider ()isp

A The Infrastructure provider owns and manages all the passive infrastructure, including the Optical Distribution Frame

A The Communication Providlermanages the active equipment: the ONU at f
the fiber and allows transmission, and the switches, that allow to connect to the rest of network and also of other operators

A Service provider manages the CPE, that it provides to customers and equipment necessary to have access to FTTx
network

Source: A.T. KearneY'Planning analySiS A.T. Kearney /Hellenic Ministry of Transport & Communications/Broadband strategy/May 2008 30
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For Athens and Thessaloniki, a NewCo deploying and owning passive
layer would be established through a tender to select investors

Infrastructure Provider Model

-~

INFRASTRUCTURE PROVIDER:

Passive Layer
Fiber & Ducts

Active Layer
Wholesale
Services

1
1
1
1 A \\
' Tender ] : o~
1for Contract Concession | Tender
: Fee : for Concession
1 . .
! Construction Communication Lease
a1 Provider
<1
X \ 4
§ : Construction Retail
o, Operators
1 Operation Ownership
: \A 4 \l’
1
1

Service Layer
Retail Services

i A The Infrastructure provider owns the passive part
+ of the network

A The NewCo outsources the construction and
/ maintenance of the passive part of the network

' A The Communication Provider manages the active
. part of the network and resells end-to-end

i connectivity (bitstream) to ISPs based on an Open
i Network approach

E A The Communication Provider pays a concession

+ fee to the NewCo
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ect |

on

o f

ACommuni

cat

on

PILANNING s

Pr ovi

tender, granting exclusivity for time period sufficient to achieve
iInvestment pay back

Infrastructure Provider Model

Ownership

NewCo i Infrastructure Provider

for Contract

Tender

\ 4

Construction

Construction

A

1

. 1
Concession | Tender
for Concession

Communicati i
on Provider ’

Fee !

Operation

\A 4

Ownership

=~ - -lease_

Retail
Operators

v

Passive Layer
Fiber & Ducts

Active Layer
Wholesale
Services

Service Layer

Retail Services

/ COMMUNICATION PROVIDER:
A Selecti

~

- e = -

>

>

ng

t he

6Communi

exclusive base for a limited time frame is

recommended since:

de

cati

A itis unlikely that in the initial phase there will be
market conditions for developing competition at

active layer level

A having only one player in charge of active
equipment will reduce overall investments at Local
Exchange level

Communication Provider shall respect Open
Access principle in order to not infringe State Aid

regulation

Time of exclusivity should last just a little longer
than time required to ensure payback of the

investments

A incentivize technology upgrading at the end of pay-

back cycle

A possibility of opening competition also at active

layer and, depending on architecture adopted, of

allowing physical unbundling
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In terms of technology option, FTTH seems the preferred solution

2 Technology /
architecture

/\ Pros Future proof solution

Bypasses potential problems of
-_"- copper quality within the building
Most widely adopted technology

The Government could intervene
enforcing rules which facilitate access
to buildings

___________________________

A Higher cost and complexity of Vertical

o
zZ
5
> >

Central Office
| |

> >

Cons wiring
—— Fiber
A Pros A Lower initial costs because of no
CPE éuCPE vertical wiring
F Central Office - T T T T, T T T T
T ' : CPE CPE cons A Lower bandwidth
T v A High OpEx due to active equipment in
vDsL2 T~ N the building
B ( / Mini-DSLAM A Potential issues with building owners
— A\ T < A on installation, maintenance and
~ _ONYU_ — powering of equipment in the building
) b A In case of migration to FTTH all active
—— Copper pair ~ —— Fiber - j To be replaced in case equipment needs to be replaced (U
of migration to FTTH 2.0007 3.000 per building, not

including CPE)

Source: A.T. Kearney/Planning Analysis
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Both Point to Point and PON allow Bitstream, Point to Point makes
easier potential opportunity for physical unbundling

. . 2
Point-to-Point Technology /
architecture

= | Central Office | A Most future proof technology
- 1 ° A Grants synchronous bandwidth
\_\ A Higher flexibility /scalability of the service
N - LIE MAN <0 A Predictable costs for customer activation
CPE ~h Border _~~ ~ s . .
— N M A Possibility to perform physical unbundling at
= o CO level
cre Higher CapEx and OpEXx due to larger
ONT Ph;lésicglI number of fibers and OLT ports
Unbundling
Point-to-Multipoint (PON
A More scalable solution, it minimizes costs
(CapEx/OpEX) for high take-up rates
L ConualOffice ] - A Lower bandwidth scalability
\ @ A Physical unbundling, possible only at the
splitter level from a technical point of view,
co ISP-3 does not seem viable

A Operators need to reach with own fiber up
to the splitter

)
Router
co

Physical Unbundling only at splitter level

A Mini ODF at splitter level needs also to be
deployed increasing Capex/Opex

\——

- Infrastructure Provider G Communication Provider - 1 D Communication Provider - 2 [:] ISP
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Case developed relies on a Greek broadband market expected to reach
3,3 mIn connections by 2030, with overall penetration of 88% on

households S¥Demand and competitive
evolution T Base Case

1)
- Min - 3,3 35 - (.,;reece
A - U/ month -
0,7 30 4 \
24
2,3 : 25 1 \
2,1 \ Business
1.9 0,6 o a a  ar CR VR VERY VHRY VT W LY VY VT RN —h
T los| [0 20 |
1,5 |05 : \
15 4 Blended
0.4
1,0 2.6
pusness 103 14 (18] 17 18 19 Residential
1.1 " 5
Residential 0.8 ”
” OoO-+-—————————
2007E 2008E 2009E 2010E2 2011E 2012E!'2030E 2007E 2011E 2015E 2019E 2023E 2027E

Overall BB pen. of

0, 0, 0, 0, 0, 0, 0,
households 27% 41% 51% 57% 61% 64%) | 88% y" DSL ARPU decline driven by increased
Residential BBpen. 500 3104 3995 44% 46% 49%| | 70% competition and DSL commoditization pushing
of households prices reductions over time
BB penetkr)ati(_)n on 31% 41% 51% 57% 60% 64%|( 75%
usiness

Greece is expected to close the gap vis-a-vis other European countries

Note: (1) including Internet Dedicated connections
Sources: EETT, Merrill Lynch, HSBC, Forrester, IDC, A.T. Kearney-Planning analysis™. Kearney /Hellenic Ministry of Transport & Communications/Broadband strategy/May 2008 35
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In terms of competition, incumbent market share is expected to
decrease to less than 50% after 2012

Broadband connections by access type in Greece
- min connections -

3,3
0,26
0,2
2,4
21 2,3 8] ',]U
o BRELS] 71 1,2
19  [&°F 2
] 0,6 0,6 0,7
0,5 oy
0,27 :
0.27 0,29
1,00 [ 1.09 [ 1.14 [ 1.19
2007 2008E 2009E 2010E 2011E 2012E 2030E

Incumbent

Other

Shared
ULL

Full ULL

Wholesale

Incumbent
retail DSL

share 57,9% 55,0% 53,0% 51,3% 50,5% 50,1(Vﬂ 40,0%

U
Max. ULL 65% ~70% 70-75% 70-75% 70-75% 70-75% 70-80%

coverage

XPDemand and competitive
evolution 1 Base Case

Alternative operators direct
connections: share vs. full unbundling
- % of total ULL -

Full

ULL
Shared ULL
= single play

onLLU [20% 15% 15% 15%
subscribers

2007 2010E 2015E 2030E

Yy Incumbent share decreases to less than 50% of total broadband connections following the increase of
infrastructure based competition allowed by the opening of LLU

Yy Alternative operators will continue to exploit LLU investments with extension of overage of 70-80%: wholesale
connections represent about 20% of alternative operators DSL connections

Sources: EETT, Merill Lynch, HSBC, Forrester, IDC, A.T. Kearney-Planning analy%.sr. Kearney /Hellenic Ministry of Transport & Communications/Broadband strategy/May 2008 36
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Agenda

A Project overview

~

A Main findings from assessment phase

A FTTx development scenarios and business case

A Scenarios
—> A Business case
I Overview
I Capex and Opex drivers
I Revenues drivers
I P&L
A Implications and key success factors

A Strategic guidelines for promoting high speed broadband in less populated areas

A Next steps and Q&A
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Ol nfrastruct ur e-Epganomias dféhe playars idwwlved

Revenues @ Opex @ Capex Free Cash
Flow
A Concession Fee A O&M passive A Deployment of
provider infrastructure Infrastructure
provider
A Service Fee A Concession Fee ) A Communication
Provider infrastructure provider

A Service Fee

Comparison

A Additional revenues A Full cash cost of BB customers on
from FTTx LLU network
connectivity
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OBase CasebO assumptions used i1 n the
A Increased competition, still pressure on prices: mkt share of OLOs ~50% (by
Competitive 2013)
L -
andscape A No other FTTx network has been considered
A Blended DSL access monthly ARPU expected to decrease from 0117,5 in 2008 to
22 el e (14,5 in 2010 and (13,8 in 2030

trend

>

Broadband connections expected to reach ~2 minin 2010 and ~ 3,3 min in
2030 (88% of households)

Open Access network with Bitstream access to ISP

Al nfrastructure provi der omodehwdth dif$¥dno | e s a |l
players in charge of passive and active layer

FTTx Service
Model

> >

FTTH, Point to Point architecture
100% digging required, no leverage on other passive infrastructures

FTTx
Technology

> I

Regulatory A Giventhati Ri ght s eedulatwaanddefinition of fees is still underway,
and Legal no fees for use of public ground has been considered

Public A No subsidies

support

ANote (*): all cities eXCIUding Athens and Thessaloniki A.T. Kearney /Hellenic Ministry of Transport & Communications/Broadband strategy/May 2008 39
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High level network assumptions for Athens and Thessaloniki

Areas
Considered

Homes Passed
at steady state

Number of
Central Offices

p>)

p>)

>

>

>

Greater Athens Area
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Most of municipalities of greater
Athens area have been considered with
exception of areas with a density of
population below 1,500 inh/sgkm

~1,1 min households equal to 89% A
coverageontotal~12minof A Gr eat er
At henso area
A phased roll-out, conservatively ending in A
2017 has been considered

Greater Thessaloniki Area

12
Aaykadag
BTk L agkadas

PrioRa0
Oreokastro

boscho o
Jeftherio ECOTMOG SIS
Kordelio. - EVOSMOS " S raupol Ngha 2
ExtBuwpos Edoopog i
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Xopraing
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KOATog;
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7 Otpun
< Thermi N
; Aerodromi
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s Erparee . Nepia
g AyyeAoxwp Oepuaixog Tayapddeg l\aln:lnl):;::
° Mnyaviova  Themaikos Y 7
Bl suichoninne

Most municipalities mcluded in
Thessaloniki area have been considered

264k households by 2012 equal to 97%
coverageof t he
area

A phased roll-out, ending in 2012 has

been considered

A new Metropolitan network will be deployed: the Infrastructure Provider will deploy the passive
layer while the Communication will invest in active equipment

Dimension of Central Office is on average A
15k fiber lines in a Point-to-Point scenario A
Total number of COs: 91 A
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Dimension of Central Office is on average
15k fiber lines in a Point-to-Point scenario
Total number of COs: 23
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Overview of FTTx roll-out in Athens

FTTH Household passed
(600©0)

i OVAH

{angnomia | AXAPNA
2 o i ¥

""._.. _gttpvpi

K : ON s
et i g AEIPONYPIOL - 9

(Movdina b,

1.102

Pt

\\) .............. 3% e

/\f ; o V 3y "2

2 KEPATEIE 3 ™ F AR L T e

< MEPA

w b ‘o NAIANIA

E.ﬁﬁ[(?;:\/ﬁ) S, Aﬁ‘ * Y FERRE

- EzAfvia APANETZIONA §

5, ; ‘&J

AblineAakiwv .
B 2011 | | 2015 amor™,___§ BRE e 2010 2011 2012 2013 2014 2015 2016 2017
| 2012 | 2016 ;
) 2013 2017 TN Y %total 1205 249 38% 49% 61% 73% 79% 89%

N HH (EoY)

J 2014 Kilometers TAYDAAA * “'.-". ' :-._‘.

On average each year over 1.400 km of digging would be required

(1) Distribution of number of business by Municipality has been assumed proportionally to that of households
(2) Coverageontotal~1,2minhousehol ds of AGreater Athenso area
Source: National Institute of Statistics 2001, A.T. Kearney i Planning an%\lxs.léeamey /Hellenic Ministry of Transport & Communications/Broadband strategy/May 2008 41
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Roll-out in Thessaloniki is expected to be completed by 2012

Overview of FTTx roll-out in Thessaloniki

Opaiskaoipo 2
uva

Seoasre Household passed in
Thessal oni ki (060

264

214

143

Etoxri

Panorama
Navopaja)

Navopalia

2010 2011 2012

% total
HH (EoY) 53% 79% 97%

S¢ppn)
@2005 Google - Map data ©20(

On average each year about 850 km of digging would be required

(1) Distribution of number of business by Municipality has been assumed proportionally to that of households
Source: National Institute of Statistics 2001, A.T. Kearney i Planning analysis
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Agenda

A Project overview

~

A Main findings from assessment phase

A FTTx development scenarios and business case

A Scenarios
—> A Business case
I Overview
I Capex and Opex drivers
I Revenues drivers
I P&L
A Implications and key success factors

A Strategic guidelines for promoting high speed broadband in less populated areas

A Next steps and Q&A
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ATKEARNEY
Overview of network elements and costs for Infrastructure Provider
Infrastr_ucture
sSDU Central Office Provider
I \ ( % Central Office
g 0 =
MDU s ol = | 7 Sutch

- = Infrastructure Provider

3ajoypueH

House Level Street Level Central Office Level MAN Level
\ v J v J \ v J \ v )
Aindoor ADigging AODF AFiber and pulling/blowing
wiring ADucting ASplicing (use of digging and ducting
AMini ODF  AFiber and blowing Aindoor cabling made for access deployment)

ASplicing AManhole/branch box ACivil works/Site
preparation

< Rental of Central Office >
Maintenance & Operations
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Overview of network elements and costs for Communication Provider

Central Office

Communication
Provider

Capex
reinvestments, lim
ited to the Comm.

MAN
% Central Office
CPE =
ONT
CPE
g - = Communication Provider
House Level Street Level Central Office Level MAN Level
\ v ) v )\ v J \ v
ONT AOLT A Metro Switch equip.
ASwitching equip.
APatch cable

Maintenance & Operations of

Provider
equip., have been
included in the

business case

>

Comm. equipment
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Capex assumptions to deploy FTTH point to point

Unit costs as of 2008
Fully loaded costs, including installation/commissioning

sAEg | 1]

= e

Cosl GEr For a 15k lines POP: R —— | .. . _ S
0 p A Site preparation® P —— onstruction ’ . A Pas.s.lve equipment at building
ome - . ) ABig Trench a 50/ m AMini ODF 4 40
passed # ODF & Splicing U 180000 AMicrotrench a 20/ m Asplici 0 8/fib
A Indoor Cabling G 50.000 _ ) plicing u IDer
ASidewalk a 45/m i
A MAN Equipment ﬁuéndzdet dist u 338(2)/
AMAN switching equip. G 300.000 ICTOGUCE CISTr. u ST
AMicroductdrop U 1,2/m ;
ABranching box U 80 :
A Fiber + blowing
A i Adxfiber a 06/m i B ]
Costs per A POP Equipment : A8x fiber a o08/m A Indoor wiring®) G 300
subscriber AOLT card (48x)@ G 4.290 A96x fiber G 60/m | _
AOLT/Switch c.e.® 0 34.600 i A Household equipment
APatch cable a 11 . AONT unit® a 110
: A Set-Top-Box® (provided by ISP)
Infrastructure Provider Communication Provider

Price erosion for active equipment has been considered over the period of

deployment
(1) Assumed rent of existing real estate spaces, POP dimension: 100 sgm 4) P2P 100 Mbps Fast Ethernet
2) OLT / P2P 100mB Eth card (48ports/card, 1HH/port) (5) Indoor wiring can vary based on the structure and conditions of the buildings
3) Common equipment for 336 HH (7 OLT cards/chassis x 48 HH/card) includes interfaces for (6) Set-top-box cost could change according to the features supported

backhauling A.T. Kearney /Hellenic Ministry of Transport & Communications/Broadband strategy/May 2008 46
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Methodology for estimation of passive network Capex (deployment
Investments)

A The passive Capex have been estimated considering four main cost items:

1. Passive infrastructure of Central Office

A The investment for the passive part of Central Office (i.e. ODF/splicing, site preparation etc.) are estimated based on a
fixed capacity of 15k fiber lines

2. Digging
A 100% digging has been assumed
A The length of trenches has been estimated through a topological analysis of street km in each municipality
A The digging activities have been segmented between big trenches, micro trenches and sidewalk trenches and different unit
costs have been applied
3. Ducting

A Costs for ducting are based on the assumption of using a micro-ducts technology and bringing on average 1-1,2 micro duct
to each building according to the height distribution in the municipality

A The overall length of duct needed is estimated based on the average number of fibers in each trench

4. Fiber
A Anaverage of 11 1,2 fiber cable of 4 i 8 fibers have been assumed per building according to the height distribution in the
municipality
A The fiber length has been calculated as the average distance of the building from the Central Office adjusted by a
correction factor to account for the suboptimal street path to reach the building

A The unit costs for the different components have been estimated based on inputs received from vendors and from
other experiences

Feedback from stakeholders will be valuable to fine tune the assumptions made
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Central Office Capex estimation

Capex / CO

(capacity: 15k fiber lines)
Site preparation 70.000 70.000
ODF 157 380 59.660
Indoor cabling 50.000 50.000
Splicing 15.000 8 120.000
Total 299.660

# of Central Offices Total Cost (0)

Athens 91 27.269.060

Thessaloniki 23 6.892.180

A.T. Kearney /Hellenic Ministry of Transport & Communications/Broadband strategy/May 2008 48



ATKEARNEY IPILANININ|G s/A|

Street |l ength has been calcul ated d
population density Infrastructure
Provider
Nea Smyrni (21.710 inh/km?) Vrilissia (6.889 inh/km2

Medium Density Sample

Street Length: 27,12 km/km? Street Length: 21,53 km/km?
Kifissia (M (2.892 inh/km?2)
Low Density Sample

A No leverage on existing infrastructures considered in the
Base Case, therefore assumed 100% digging and
ducting

A Street length calculated for different Greek density
areas.

A Curve extrapolation applied to each municipality based on
its pop. density adjusted for a urbanization factor

A Street length then converted in digging/ducting

length (two sided passages, drops: see next sections)

Street Length: 17,97 km/km?

@ Effective density, taking into account a large part of Kifissia is not inhabited. Actual dﬁr.‘?.itxé%gn@%l—i@me/nWinistry of Transport & Communications/Broadband strategy/May 2008 49



