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Fixed operators face growing competitive threats, and, as a result, are
considering upgrading their access networks to counter these threats

Cable operators are pursuing triple, if not quadruple, play strategies,
i.e., offers that fixed ADSL-based operators cannot provide to all
customers

Fixed voice traffic continues to fall (see chart below):

mobile call substitution continues, encouraged by aggressive
fixed—mobile substitution (FMS) strategies from mobile
operators

to some extent, VoIP is cannibalising traffic and driving prices
down, especially to once-profitable international destinations

Broadband Internet revenues are forecast to fall in the long term:

Outgoing traffic volume (billion mins)
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we anticipate that Internet revenues will peak in Western
Europe in 2010, after which price erosion will outpace growth

Fixed and mobile traffic volumes in the UK*
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*Source: Analysys Research 2007

**Note that high definition is likely to require 8—10Mbit/s per channel

Operators have a range of options
when upgrading their access networks
Fibre-to-the-cabinet (FTTC):
— by rolling out fibre to the street cabinet and upgrading to
VDSL, fixed operators can increase the speed offered
Fibre-to-the-building (FTTB):
— by rolling out fibre to the customer building and

upgrading to VDSL, operators can offer higher speeds
than FTTC

Fibre-to-the-home (FTTH):

— fibre deployments to the home may provide speed of
over 100Mbit/s

These may help to respond to the threats
from mobile and cable operators
Offer IPTV to counteract the cable triple play:

—  FTTx will give fixed operators enough bandwidth to offer
multi-channel high-definition IPTV to the vast majority of
homes**

Maintain the speed advantage over mobile technologies:

— new mobile technologies such as HSPA and WiMAX
can offer theoretical speeds of over 1Mbit/s

— fixed operators need to invest to maintain their speed
advantage



There have been some high-profile examples of operators investing

in FTTx

—
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In November 2005, KPN launched its FTTC/VDSL
strategy (All-IP) to:

— roll out fibre to 28 000 street cabinets
nationwide

— decommission 85% of its exchanges

KPN plans to deploy the first new cabinets and
decommission the first exchanges in 2010

In July 2007, KPN agreed terms with competitors to
allow rivals to connect at different points along its path
— either street cabinets or higher up the chain

KPN’s plans for discontinuing local loop unbundling
(LLU) have now been excepted by the regulator,
OPTA

In November 2004, NTT announced a JPY5 trillion
(EUR36.7 billion) to upgrade 30 million business and
residential lines to an EPON-based FTTH by 2010

By March 2006, 80% of households had access to
fibre lines, and before the end of 2006 NTT's fibre
subscribers overtook the number of ADSL subscribers

However, uptake was not as fast as NTT hoped, and
in October 2007 NTT revised its subscriber target to
20 million by 2010

NTT currently has a 70% share of the fibre market.
The fibre market in Japan still lags behind ADSL,
although since 2005 the number of fibre net additional
subscribers had outstripped the number of ADSL net
additional subscribers

iliad

Verizon has committed USD3 billion (EUR2.4 billion)
to a high-capacity FTTB network called FiOS

The first parts of the network were activated in Oct-05
in Keller, Texas; by Jun-07, Verizon had passed 7.6
million buildings with fibre in more than 16 states

The average cost of passing each premise is
approximately USD1200 (EUR970)

It plans to continue deployment at a rate of 3 million
premises per year, passing 18 million by 2010

In its initial phase, Verizon has limited its offering to
video-on-demand services through IPTV:

— further video services will be distributed over
the network on a standard cable-TV multiplex

lliad (Free) launched its point-to-point FTTH in
September 2007 with 17 000km of fibre optics laid

The initial target areas correspond to those where
Free has at least 15% market share of all fixed lines

lliad estimates that the capex per subscriber to
connect them within their premises will be ~EUR350

The service is priced at EUR29.99 per month and
includes high-definition TV (HDTV), unlimited
broadband and free phone calls to French and other
selected destinations

The estimate of total capex is around EUR1 billion,
with 4 million households covered by 2012



However, at present, the case for FTTx is unclear, especially for

alternative operators

It is not clear how much incremental revenue will be obtained by FTTx:

w  through either increased prices for new services (e.g. IPTV) or
gains in market share from cable operators/LLU providers

The costs to deploy FTTx can be high:
w Including: laying fibre, backhaul, co-location, new cabinets

w in the Netherlands, KPN estimates that its FTTC deployment will
cost EURL.5 billion (over EUR200 per household)

Furthermore, the business case is very dependant on local factors:
w  market share of the provider
w  distance from the local exchange to the cabinet/home

w  extent that the costs can be shared, either with the incumbent or
alternative providers

Cost of options for an alternative operator in the Netherlands*
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The strategy of the incumbent may have a substantial impact
on the business case of alternative providers

One attraction of FTTx for incumbents is that it will enable them to
decommission some/all of the copper in the last mile. Moreover, this
may enable them to decommission their local exchanges and sell
the property:
— for example, KPN plans to decommission and sell its local
exchanges

This would result in unbundling no longer being available in the local
exchange, leaving LLU operators to either unbundle at the cabinet
level (sub-loop unbundling (SLU)), roll out fibre to the building/home
or purchase a wholesale broadband service

The economics of FTTx for alternative operators, given their lower
market shares, is often unviable

The result may be a reduction
in infrastructure competition in the last mile

*Source: ‘The business case for SLU in the Netherlands’, Analysys Consulting 2006,
available at http://www.opta.nl/asp/en/newsandpublications/research/



The introduction of FTTx has led to debates regarding
how it should be regulated ...

Market definitions in the European Commission’s Framework Directive 2002/21/EC

The European Commission® definition for Market 11 clearly There has been discussion in several countries about whether
expects metal (e.g. copper, aluminium) to be the medium of higher-speed technologies, such as VDSL, are simply extensions
delivery of existing services or whether they are new services

Hence, the potential to unbundle fibre is not specifically The argument for them to be classed as a new service is based
addressed on the premise that their primary purpose could be defined as

This issue is further complicated by the fact that some fibre i) U= a7 SRTEss [ ) Sl LR o

installations (e.g. GPON) may not be suitable for unbundling — the European Union does not hold this view
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... and regulators have taken up different positions

Market 11: Unbundled local loop Market 12: Wholesale broadband access

Few European regulators have included alternative technologies BIPT/IBPT (Belgium):

(e.g. fibre) in their definition of Market 11 — issued a draft decision in June 2006 that included VDSL
ILR (Luxembourg): wholesale broadband access in Market 12 (to be

submitted to the European Commission in due course)
— included hybrid copper/fibre loops in its definition of

Market 11, but excluded pure fibre loops
BNetzA (Germany):

Agcom (ltaly):
— included VDSL and other xDSL technologies in its
decision on Market 12

— in December 2004, the German regulator issued a draft CMT (Spain):

measure removing the previous obligation to unbundle _ _ )
— included all technologies (except cable) in Market 12

optical fibre that are capable of passing data in both directions at
— inJune 2007, BNetzA issued a notification to the rates appropriate for the service demanded (includes

Commission of its revised draft decision on the market, both regional and national bitstream)

proposing new obligations on Deutsche Telekom to BNetzA (Germany):

grant competitors access to:
— the German government has granted a regulatory

duct between the street cabinet (or other local holiday to Deutsche Telekom for wholesale broadband
building) and the main distribution frame (MDF), access to its VDSL network

provideq that duct. space is available and access —  this was opposed by BNetzA and the European
is technically feasible Commission, but the holiday was granted when
Deutsche Telekom threatened to cease development

dark fibre if duct access is found to be on its VDSL network

unfeasible (which will be seen as an exceptional
case)



Analysys Mason has the expertise to help incumbents, alternative
operators and regulators to develop strategies for FTTx

Incumbents Alternative operators

Evaluation of strategic options regarding FTTx:
w understanding the benefits of different FTTx options, including:
- what to deploy? FTTC, FTTB, FTTH?
- which services to offer? IPTV, higher download speeds
- which geographies produce maximum return? urban versus rural

- what is the most cost-effective deployment? co-location versus building a new
cabinet, rolling out fibre versus leasing backhaul

w  we can calculate incremental revenues through:

- market research to understand the extra amount that consumers are willing to
spend on these new services (e.g. IPTV)

- modelling of market-share shifts between operators due to FTTx

w  we have unrivalled experience in developing access-network cost models to understand
the cost differences between strategic options

Assessment of FTTx strategies for
alternative operators:

Assessment of strategies and claims
(e.g. deployment cost) of incumbents:

w  develop an understanding of w to enable an informed discussion
regulatory issues and enable with the regulator
discussions with regulators

Assistance in discussions with the regulator:

w  development of fact-based arguments to reach a favourable outcome

Regulators

Understanding of the economics of FTTx:

w  for both the incumbent and
alternative operators

w  Wwith a particular focus on ‘local
factors’ that impact business cases
(e.g. lines per cabinet, market share,
distance between the local exchange
and the cabinet/home)

Assessment of FTTx strategies on
competition:

w  e.g. impact of removing unbundling
at the local exchange on alternative
operators’ business cases

Wider regulator support:
w  market definition
w  conducting market reviews

w designing appropriate actions if
SMP is found



Some of our high-profile FTTx and regulatory assignments
are presented in the following slides

FTTx projects

Case studies Client type

Case study 1 OPTA
(Dutch regulator)

Case study 2 Major regulatory body
in the Asia—Pacific
region

Case study 3 Financial institution

Regulatory/market review projects

Case studies Client type
Case study 4 Telecom ltalia
Case study 5 BIPT

(Belgian regulator)

Summary

Evaluation of the business case for alternative providers using
unbundling at the sub-loop level (at the street cabinet)

A study to model the comparative costs of delivering broadband
services over FTTC and FTTH in a range of urban and rural
locations

An opinion on a major investment plan related to an FTTx upgrade
in Western Europe

Summary

A geographically de-averaged competition analysis of Italy’s
e-communications markets as the basis for geographically
differentiated remedies

End-to-end market reviews across 17 relevant markets
on behalf of the Belgian regulator



Case study 1: Study to investigate the business case for SLU

following KPN'’s decision to decommission its local exchanges

Business challenge

Analysys Mason was asked by OPTA to conduct a study to investigate the business case for providers using SLU and/or WBA following the

implementation of KPN’s next-generation network (All-1P)

As part of its All-IP implementation, KPN is intending to dismantle the vast majority of its local exchanges, and the main distribution frames (MDF)
contained within them. As a result, KPN will no longer be able to offer unbundled access at the MDF level, and alternative providers will be forced to

use SLU and/or WBA

Approach

We firstly provided an overview of the options that alternative
providers have available to them, in terms of:

geographies covered: urban vs. suburban vs. rural
co-location options: build second cabinet vs. co-locate with KPN
backhaul options: build own backhaul vs. lease backhaul

We developed a model of the incremental costs and revenues faced
by an alternative provider using SLU/WBA, rather than continuing to
use an existing LLU solution. This was done for a range of scenarios

The study concluded that the use of SLU by an alternative provider
is not economically viable as an alternative to continuing to use LLU,
except under very optimistic conditions (55% market share of all
broadband lines and an ARPU increase of EUR10 per month)

Benefits and results

Incremental cost of deployment options for an alternative operator

NPV (EUR millions)
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The results of the study gave OPTA an understanding of the economics of SLU, LLU and WBA. In particular, the importance of affordable backhaul
from the MDF to the street cabinet was highlighted. OPTA is currently using the study’s results to help formulate its policies regarding this matter

The study and the accompanying model has been published by OPTA on its Web site (http://www.opta.nl/asp/en/newsandpublications/research/)

This study has been widely referenced across the industry, including the Spanish regulator (CMT) in its consultation on next-generation access
networks, and by the European Regulators Group (ERG) in its consultation on regulatory principles of next-generation access




Case study 2: For aregulator in Asia, built a model to calculate the
costs of the incumbent operator rolling out FTTC/FTTH

Analysys Mason was asked by a major regulatory body in the Asia—Pacific region to conduct an assessment of the costs of deploying next-
generation fibre access networks in the country’s major cities. We also provided a high-level estimate of the cost of a similar deployment throughout
more rural areas

This was the second part of a two-phase project — the first phase focused on the costs of alternative access technologies (e.g. WiMAX, HSPA)

We developed a model to assess the costs for the incumbent of Illustrative fibre links required for an FTTC deployment
deploying FTTC and FTTH

The costs included in the model were:
fibre, civil works, node and exchange equipment, CPE
The model took into account a number of key cost drivers:

. . — New fibre links
population serviced by each local exchange

. . May not require
population density ke in this area
existing network topology

[ ]

The model calculated the results for each of the major cities and then Exchange

extrapolated the results to the remainder of the country, taking into
account the geographical differences between the cities and rural
areas

Our results showed that the deployment of FTTC is a substantially lower-cost solution than FTTH, though an investment in FTTC could offer a
‘stepping-stone’ to later deployment of FTTH should there be sufficient end-user demand for this

The study was used by the regulator to inform its discussions with the incumbent regarding a number of issues relating to the cost of local access



Case study 3: In order to secure financing, provided an opinion on
a major investment plan related to an FTTx upgrade in Europe

In order to secure the financing of its operations, our client commissioned an external review of its business plan

As part of this work, Analysys Mason was requested to provide an independent opinion on the planned investment to upgrade our client’'s network
with fibre to the building (FTTx)

Designed a simplified model of our client’s current network
Determined which parts of the network required an upgrade
Used internal benchmarks of equipment and civil work costs
Modelled different scenarios for the upgrade according to:
the proportion of the addressable market to be upgraded

40%  60% 100%

0 0 0 0 0 0
the type of the upgrade (FTTx, FTTH)
. . . 6 9 11 14 17 20
Provided an opinion on the relevance of the investment related to W@
the planned revenue stream 11 17 23 @ 34 40

Recommended a revised investment plan 17 26 34 43 51 60

23 34 46 57 69 80
29 43 57 71 86 100

Our work gave financial institutions the necessary confidence in the operator’s plan, as well as an evaluation of potential risks and upsides

As a result, the operator secured its financing



Case study 4: A geographically de-averaged analysis of Italy’s
e-communications markets for geographically differentiated remedies

Business challenge
Telecom ltalia was developing its regulatory strategy in relation to the implementation of the new EU telecoms framewaork for e-communications
markets

Analysys Mason was hired to undertake a detailed competition analysis in the access, broadband, leased-line and mobile markets in Italy and
support Telecom ltalia during the consultation phase with Agcom and the European Commission

Approach
Developed market definitions, assessing substitutability between Alternative providers Alternative providers Alternative providers
different services and analysing the ability of existing players to deploying fibre using LLU using bitstream access

diversify in adjacent markets

Undertook a detailed assessment of market competition, in particular
focusing on the following aspects:

an analysis of the geographical variations of competition and the
development of alternative infrastructures

the evolution of pricing dynamics

the degree of consumer information on alternative offerings and
their ability to switch supplier

the potential impact of technological innovation

None®*1 =2 = 3 ® Greater

Benefits and results

We produced a robust competition analysis which allowed Telecom lItalia to highlight the development of competitive dynamics in key geographies

The Italian regulator acknowledged the different state of development of competition in the access markets, imposing geographically differentiated
remedies: Telecom ltalia has been required to provide wholesale line rental and DSLAM bitstream access only in those areas where LLU has not
been deployed by alternative operators

12



Case study 5: End-to-end market reviews across 17 relevant markets

on behalf of the Belgian regulator

Business challenge

Under the 2003 EU regulatory framework, all NRAs are required to carry out a market review process addressing 17 national markets identified by

the Commission, in addition to the international roaming market

Our client had undertaken some preliminary work in gathering relevant data from industry but lacked the necessary in-house resources and
expertise to conduct the reviews itself. It therefore required Analysys Mason to conduct an end-to-end review in each of the relevant markets in

conformity with EC requirements

Approach

In collaboration with a legal partner, we managed the end-to-end
process for the market reviews, including:

provision of data requests to industry and clarification of
responses

modification of the market definitions provided by the
Commission to account for local market specificities

detailed market analysis, including the identification of operators
holding SMP

evaluation of possible regulatory remedies and recommendation
of the most appropriate for implementation

Our experienced team worked closely with the client to ensure buy-in
and knowledge transfer throughout the process

Benefits and results

Margins available between bundled and basic line-rental offers

EUR per month

20 40%
18 a

45%
40%

0,
ggéﬁ Cost of total

250 unbundling

% 200, ™= Subscription

15% fee

10% ™ Variance (%)
5%

0%

We developed national and European consultation documents providing details on the definition, analysis and identification of remedies to be applied
to all the relevant national markets in Belgium, in conformity with EC requirements

We also responded to industry and EC comments on proposed draft measures and most of the market reviews have now been approved and are

being implemented by the client

13



Further recent examples of our FTTC, FTTH or other fixed-access

projects

Country

Western European
country

Western European
country

France

UK

Client type

Incumbent

Large fixed
alternative
network operator

France Telecom

Technology investor

Project scope

Evaluation of the business case for FTTH and FTTB
for both the incumbent and alternative operators.
This included understanding how the availability of
wholesale products (including from public initiatives)
and their pricing impact each operator

We investigated the business case for VDSL
deployment. We identified under which deployment
scenarios the incumbent® plans would represent a
viable business case. We then assessed the
potential for the alternative operator to deploy
services at the sub loop level, again identifying the
scenarios in which the business case would become
most viable

Benchmark of the cost of local loops in a way that
accounted for the impact of geo-demographical
differences between France and other European
countries

Evaluation of a new wireless technology by
considering current and future broadband platforms
(e.g. ADSL2+, FTTC, cable, FTTH). We developed a
detailed geographical demand and supply model
across the whole of the UK, to estimate the size of
the potential addressable market

Our achievements

Our results included key inputs to our client’s
negotiations with the regulator regarding future
products and pricing

The outputs from the project have also been used
by the incumbent to assess future network
investments

The outputs from the project have been used by
the operator to assess future network investments
and support its submissions to the NRA

Our work was relied upon in a submission to the
French regulator to support arguments that prices
in France were fair and reasonable compared to
those in other countries

Our work helped our client in its internal investment
committee review and was used to determine the
best way of supporting the development of the new
wireless technology

from concept to the next stage

14
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Further recent examples of our FTTC, FTTH or other fixed-access

projects
Country Client type
Western European Regulator

country

A number of Western
European countries

Mobile operator/
alternative network
operator

Malta Mobile operator

Hong Kong

OFTA

Western European
country

Broadband triple-
play operator

Project scope

An investigation into the business case for SLU.
The fixed incumbent had recently announced its
plans to deploy FTTC in the capital. Our client
wanted to understand the potential for alternative
operators to use SLU in order to match the
incumbent® FTTC offer

Investigated the economics of deploying different
next-generation access technologies in

a number of Western European countries. We
evaluated the business case for both the incumbent
and alternative providers in each case

Support in responding to the public consultation
published by the NRA in relation

to the market for wholesale access and call
origination from mobile networks

Evaluation of the impact of LLU on investment,
competition and consumer outcomes, and provided
a review of international practice and alternative
approaches used by regulators

Produced the operator’s response to a public
consultation by the regulator, on the subject of next-
generation access networks

Our achievements

We developed a model of the business case for an
alternative operator under a number of scenarios,
and established under what conditions a viable
business case could be constructed

Finally, we developed recommendations for our
client (the regulator) to ensure that the incumbent®
FTTC roll-out did not foreclose the possibility of
SLU in the future

Ongoing

Helped our client challenge the NRA® draft
decision using a set of arguments based on our
independent market analysis (covering the
assessment of SMP and remedies)

We advised the regulator on possible options for
future regulation prior to an industry consultation

The client submitted a high-quality response within
a very demanding timescale
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Further recent examples of our regulatory/market review projects

Country

Eastern European
country

Western European
country

Luxembourg

Cyprus

Singapore

Europe

Client type

Incumbent
fixed operator

Incumbent fixed
operator

NRA

NRA

NRA

European
Commission

Project scope

Review of six of the markets included in the EU
Regulatory Framework. For each market, we defined
the relevant product market, assessed competition,
and assessed the likely regulatory obligations that
the NRA might impose on SMP operators

Assessment of market share by geographical
region of the opportunity to be regulated on a
regional basis

End-to-end market competition reviews, (including
drafting report) in seventeen of the relevant
markets included in the EC Recommendation

Support to the NRA throughout the phases of
the market review process for all eighteen
markets included in the EC Recommendation

Review of the competitiveness of the international
telecoms service markets, in response to a request
from the incumbent to be exempted from regulations
that apply to dominant providers

A study contributing to the 2006 review of the EU
Regulatory Framework. We considered issues
arising from likely sector developments over the next
5-10 years and those already experienced

Our achievements

Helped our client anticipate the likely outcomes
of the NRA’s market review

Recommended the regulatory strategy

Helped develop regulatory arguments to support
our client being regulated on a regional basis

Produced national and European consultation
documents in conformity with EC requirements

Responded to industry and EC comments on
proposed draft measures

Helped our client carry out robust market analyses
and arrive at recommendations

Assisted our client in producing national and
European consultation documents

Provided an independent and objective view

Developed a framework for market definition and
review of similar such requests in future

Developed recommendations for amendments to
the EU Regulatory Framework from 2010

Identified the views of a wide range of operators
and user organisations across the EU25



Industry commentary [1/2]

Is fibre to the cabinet a disaster for local loop unbundlers?

Incumbent fixed operators keen to improve broadband
access speeds are increasingly considering deploying fibre
to the cabinet. If they were to do so, this would pose
serious questions for local loop unbundlers

While DSL technologies are able to deliver access speeds

well in excess of 20Mbit/s over copper loops of up to 1km,
this speed drops off quickly for longer loops. Fibre to the cabinet, and
the consequently shorter copper loops, might allow operators to provide
bandwidth-hungry offerings such as TV over DSL more effectively, and
compete with some of the very high-speed offers emerging from cable
and fibre operators, without incurring the high levels of investment
necessary to deploy fibre to the building

Fibre to the cabinet could also have significant adverse consequences
for local loop unbundlers, particularly if the incumbent were to sell off its
existing exchanges to pay for it, meaning that LLU at the exchange was
no longer available. In this scenario, unbundlers might have to choose
between withdrawing to a wholesale DSL product and investing in sub-
loop unbundling at the street cabinet

The costs of sub-loop unbundling are substantial. Firstly, there is the
cost of new equipment at each cabinet, likely to include a multi-service
access node (MSAN) to deliver voice and data services, and the
establishment of co-location facilities. Secondly, there is the cost of
acquiring a backhaul link to each individual street cabinet. Finally, there
is the potential cost of writing off the value of equipment and co-location
facilities at the local exchange

However, the biggest difficulty faced by a prospective sub-loop
unbundler is, we believe, the limited economies of scale that it is able to
achieve. Whereas an alternative operator with a modest market share of

the DSL market might expect to gain 500 or more customers at a major
exchange, it may only be possible to gain 10-20 customers at a single
street cabinet. This is a tiny number of lines over which to recover the
costs of a dedicated MSAN, co-location facility and backhaul link

The exhibit illustrates how (based on very some simple assumptions) the
monthly cost per customer for full LLU and sub-loop unbundling varies
depending on the number of customers achieved within a typical urban
exchange area. Costs are annualised over five years and are based on
vendor prices and typical EU rates for copper loops, co-location and
backhaul to the core network (all assumed to be regulated at cost)

Relative economies of scale for SLU and LLU

100

90
g 80
E 2 === Total costs for full LLU
5‘ 60 Costs for sub-loop unbundling:
k”:.), 50 Copper loop
% 40 I B Co-location
g 30 Electronic equipment
© 20 I  Backhaul

10

0

200 400 600 800 1000 1200 1400
Customers per exchange area

17



Industry commentary [2/2]

For full LLU, the economies of scale are largely exhausted once an
unbundler achieves 500 or so lines at the exchange, which is viable for
the largest players in most markets. The economies of scale are much
more significant for sub-loop unbundling, and they continue to be
significant even as the number of customers rises well above 1000 per
exchange. This suggests that even given tight regulation of essential
facilities at cost-based rates, the unbundler is always likely to be at a
relative disadvantage to a larger incumbent

It is also notable that even for a sub-loop unbundler with more than 1000
customers at an existing exchange, the switch to sub-loop unbundling
only makes economic sense if ARPU can be increased by at least
EUR10 per month. Business users may be willing to pay such a price,
but will the mass market really pay this much for faster connections, and
the chance to buy a high-quality TV over DSL service? It seems unlikely

Regulators are already beginning to grapple with some of the issues this
raises, such as balancing potential improvements in service to end
customers against the risk of stifling infrastructure-based competition,
but the outcome is far from clear. In the meantime, local loop unbundlers
will need to consider their strategy very carefully



