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Preface

The liberalisation of the telecommunications industry in Europe is now a reality. The
evolution of technology, the current state of development of the networks, customer pressures
and liberalisation elsewhere have combined to render the traditional monopoly obsolete. Yet,
the transition between monopoly and competition is a difficult one for the Operators. Many of
the European Operators must still complete their restructuring programmes and gain stronger
commercial cultures and skills. These changes take time. Furthermore, in the transition period,
the local Regulators must strike a careful balance between preventing monopoly practices by
incumbents and effecting a statutory transfer of wealth to the newcomers. Many of the European
local Regulators are only now preparing themselves for such a sensitive task.

This Mercer Management Consulting report seeks to identify the various considerations
that must be taken into account during the transition towards full liberalisation to effect a fair
outcome. Ultimately, however, it is in the hands of the Regulatory Authorities and the Operators
themselves to build the detailed checks and balances that will enable a strong and competitive
telecommunications industry in Europe. We hope that this report makes a substantial contribution

to this process.
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Executive Summary

The European Commission retained Mercer Management Consulting (Mercer) to explore
the implications of infrastructure liberalisation. The Commission defined five objectives for the
study:

1. To compile an inventory of the available infrastructures in the member countries,
2. To compile an inventory of the regulatory frameworks in the member countries;

3. To review the current and expected developments associated with service and

infrastructure convergence, including developments in the US and Japan,

4. To examine the service potential for the various types of telecommunications and
CATV infrastructures; '

5. To identify the financial and strategic implications of the removal of restrictions on

infrastructure use.

The report is organised into eight chapters. After a review of background and issues in
Chapter 1, we review the infrastructures available in the EU in Chapter 2. Chapter 3 describes
the regulation of these infrastructures, and Chapter 4 reviews the technical convergence that is
taking place. Chapter 5 describes the changes that have occurred in the US, Japan and Sweden.
Chapter 6 details the discussion that is currently taking place in the EU on infrastructures and
reflects the findings of our interviews of industry stakeholders. Chapter 7 proposes a path towards

liberalisation. Chapter 8 briefly sums up the report and recommendations.

In the course of working with the various stakeholders in the telecommunications industry
worldwide on a range of projects, Mercer has analysed the economic drivers of the
telecommunications industry and has developed tools and methodologies for evaluating its
financial attractiveness for both existing businesses and new entrants. For this report, we have
applied this experience and these tools to illustrate the potential effects different regulatory
scenarios may have on the most important telecommunications and CATV businesses in the EU.

Mercer Management Consulting 1994 I Executive Summary
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Chapter 2: Inventory of Infrastructure in the Member States

In Chapter 2, we describe the existing telecommunications and CATV infrastructures
in the Member States of the European Union. For each country, we describe the existing networks
(for illustrative purposes, we have highlighted certain countries) and we analyse telephony and
CATYV penetration, network modernisation and infrastructure ownership.

Today, northern Continental European countries tend to have better telephony networks
and more developed CATV networks; southern and peripheral Member States have networks

that are less developed.

The Member States all differ in the combination of customer mix, demand evolution,
upgrade versus greenfield economics and ownership constraints, and the impact of infrastructure
liberalisation varies with these differences. In all countries, liberalisation should foster the
emergence of alternative long-distance and international infrastructures, but the impacts are
likely to be more varied for local infrastructures.

In particular, the lack of CATV infrastructure in southern and peripheral Member States
will provide opportunities to build successful and profitable alternative “CATV cum telephony”
infrastructures there. In the northern Continental Member States, the existence of well-developed
telephony and CATV infrastructures side by side may reduce the financial incentive to develop
additional new infrastructures or even to upgrade existing ones.

Chapter 3: Survey of Regulatory Frameworks in Member Countries

In Chapter 3, we summarise the results of our survey of regulatory frameworks in the
Member States. This survey is based primarily on a questionnaire mailed to the regulatory
authorities of all Member States, subsequently complemented with additional research and

interviews.

From this survey it is clear that major legislative changes have been taking place in
every country in recent years. The trend is overwhelmingly towards increased liberalisation of
infrastructure to support the liberalisation of service provision. Among the current Member States,
the most remarkable example is the UK, where infrastructure deregulation began more than
10 years ago. After a duopoly period, new long-distance and local Operators have been licensed,
and local CATV Operators are gaining telephony share in their markets.

Elsewhere in the EU, the Netherlands is in the process of launching a second Operator,
TeleNed, in 1995; France has begun a slow and very gradual deregulation; and Spain has
announced the selection process for CATV Operators that will be allowed to provide telephony.

Mercer Management Consulting 1994 Executive Summary
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Chapter 5: Experience in the US, Japan and Sweden

In Chapter 5, we consider the deregulation experience in the US, Japan and Sweden. In
the US, the liberalisation of infrastructure, initiated in the long-distance market, is expected to
extend into the local loop soon, despite delays caused by the legislative process. The Markey-Fields
Bill is symptomatic of a general willingness to break the barriers to competition that had been
set up as “safeguards” in the early 1980s, but which now appear increasingly artificial. The
current US regulatory framework must be revised to accommodate recent advances in technology
and the fact that local, long-distance and CATV Operators are now able to compete with each
other.

In Japan, the long-distance and international markets are effectively open and alternative
infrastructures already exist. Furthermore, new regulations introduced in December 1993 have
allowed CATV networks to provide telephony services. However, Japan’s liberalisation process
is now being slowed by the inability of local Regulators to act decisively against monopolistic
practices. In particular, lengthy disputes over interconnection and frequency availability have,
for the moment, hampered the emergence of a truly competitive local loop. The Japanese
experience serves as a reminder that unless a strong Regulator oversees the liberalisation process,
the initial step of infrastructure liberalisation will not be sufficient to guarantee the ultimate

objectives of the liberalisation process.

The Swedish market has always been open. Price levels, service offerings and
productivity are all very competitive. The leading Operator has a 75 per cent share and, with the

exception of one year, has been consistently profitable since 1980.

Overall, the experience of countries that have introduced full infrastructure competition
constitutes an invaluable source for assessing the impact of liberalisation on consumers,
businesses, Operators and shareholders. That experience also constitutes a set of benchmarks

for developing liberalisation scenarios for the European Union.

Chapter 6: The Infrastructure Discussion

In Chapter 6, we highlight the results of our interviews with incumbent and new
Operators, investors, consumers, business customers and Regulators. Overall, infrastructure
liberalisation is accepted by the great majority of stakeholders. This reflects not only the success
of the deregulation experiments in the UK, the US and other countries, but also the recognition
that the economic characteristics of the telecommunications business have changed radically in
the last 20 years. For example, ratios of investment/revenues, assets/revenues and depreciation/
cash costs for the telecommunications industry are no longer much different from those found in
competitive industries such as oil and bulk chemicals, forestry and paper. In these sectors,

Mercer Management Consulting 1994 Executive Summary
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The second stage of liberalisation should introduce competition in infrastructures
supporting voice services, with a simultaneous rebalancing of prices. Price caps for local tariffs
may be considered. It can be expected that, in an environment in which they will have been
given the time to adjust, incumbent Operators will have made sufficient efficiency gains and
pricing reductions so that their stability and the provision of Universal Service would not be in

danger.

With regard to the actual emergence of competition, we believe that the economic
characteristics of the long-distance and international market will attract many new entrants. The
attractiveness of local .infrastructure is more variable, depending on local conditions.

In all countries where deregulation has taken place, the soundness of the incumbent
Operators has not been undermined by competition. Also, in each situation a number of
“provisions” or “contingencies” have helped throughout the process. To smooth the introduction
of further competition in the European Union, we recommend the following safeguards:

— Universal Service Provision: As a way to develop competition, new entrants could
be exempted from any Universal Service obligation for a given period; beyond that,
we recommend aiming for an auction system, in which the Operator requiring the

least financing to operate in a specific remote access is given exclusive licence there.

- Regulation and time frame: Strong and effective Regulators will be required to manage
the transition process. The ways in which Member States Regulators co-ordinate
should be decided. The possibility of appointing a “Euro-Regulator” should be
considered. Such a Regulator should have the power to “manage” the liberalisation
process by allowing incumbent Operators to rebalance their pricing structure as
competition is introduced, by speeding up deregulation, or by lowering price caps if

an existing step of deregulation is not effective enough.

- Regulators will have to prevent cross-subsidisation, in particular in countries where

telephony and CATV networks are under common ownership or operation.

— Regulators will also have to rule on inter-operability standards, access charges, access

to scare resources and reciprocity for non-EU companies.

There is no doubt that these and other issues will be the subject of debate over the next
few months. Together with the various stakeholders, the Commission and the local Regulators
must now answer the remaining questions to assure that all elements are put in place in advance
of infrastructure liberalisation to guarantee a fair competitive environment to both incumbent
and new Operators. The case for infrastructure liberalisation is, in our opinion, sound. However,
it is only through its balanced implementation that the telecommunications industry and the
telecommunications users in Europe will benefit. Upon a successful implementation lays the

health of the future European telecommunications industry.
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Chapter 1: The Emerging New Telecommunications Industry

1.1. The Telecommunications Revolution

The Telecommunications Revolution is under way. Not only are the rules for competition
in the telecommunications industry changing everywhere, but the importance of this industry
for our business and private lives is growing through a combination of accelerating technological
innovation, price declines, new product introduction, competitive rivalry and regulatory change.
The telecommunications industry has permanently changed from a quiet wtility to a vibrant
driver of economic growth.

No matter how we look at this industry, the facts suggest a rapid increase in the
importance of telecommunications in developed countries. Between 1982 and 1992, direct
spending for telecommunications in the US increased from 2 per cent to 3 per cent of Gross
Domestic Product (GDP)' (see Exhibit 1). However, these figures understate the importance of
an industry that permeates all aspects of business and private life. With total spending on
information technology growing at two to three times the rate of the overall economy, the economic

significance of the telecommunications industry will only increase.

Perhaps the most remarkable development in the telecommunications industry is the
extent to which telecommunications already influences private life. In the US, the country with
the highest consumption of telecommunications services in the world, 1.7 per cent of disposable
income is currently spent on telecommunications. This figure increases to 2.5 per cent if Cable
TV (CATV‘) and personal computers are included. Seven per cent of the population use a mobile
phone, and by the year 2000 this figure is forecast to reach 25 per cent.? (In Scandinavian countries,
mobile phone use is already at more than 10 per cent of the population). In the US and worldwide,
Internet reaches several million users (some estimates put that figure at 25 million) — many of
them private users — and this number is doubling every year. By 2003, telecommunications

Mercer Management Consulting 1994 Chapter 1: The Emerging New Telecommunications Industry
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spending in the US, including interactive, could reach US$1,800 per household® (see Exhibit
1.2).

Most recently, the media have been heralding stories telling us how interactive
multi-media will change our lives. The growth of computers and game consoles for home use
and the continued expansion of CATV around the world are evidence of some of these changes.
In 1993, spending on interactive multi-media hardware and software worldwide was projected
to exceed ECU billion 62 and grow by 45 per cent.* At the same time, leading European and US
telecommunications providers have initiated technical and market tests in preparation for the
deployment of .interactive. capabilities. into-residential markets. Although commercial demand
for interactive applications is still uncertain — the cost economics of these technologies are not
yet sufficiently favourable, and attractive new services have yet to be developed -
telecommunications providers are already laying the groundwork for the expected boom.

A quieter revolution is taking place in the business markets. Benefiting from declining
telecommunications tariffs and the introduction of new services and competition, corporations
have been able to afford more and more telecommunications traffic. For example, between 1985
and 1993, long-distance and international traffic in liberalised markets such as the US, Japan,
New Zealand, Australia and the UK has been growing at rates ranging from 10 per cent to
12 per cent per annum (despite the recession). In non-liberalised countries, those figures were
usually below 9 per cent (see Exhibit 1.3). During this period, long-distance call rates on major
US routes dropped by more than 60 per cent (see Exhibit 1.4). Overall, call costs for business
customers in liberalised markets have dropped by an average of 30 to 60 per cent. The evolution
of the industry in other European countries that remain under monopoly regimes follows the
same general pattern, although in some cases it lags significantly behind the evolution taking
place in the fully liberalised countries (see Exhibits 1.5 and 1.6). |

Changes in mobile telephony have been even more marked. With tariffs responsible for
more than two-thirds of the difference in rates of penetration of mobile services across countries,
price declines are transforming an exclusive niche service into a booming consumer market. For
example, between 1990 and 1994, tariffs in most European countries dropped by more than
5 per cent per annum and the subsidised price of equipment dropped by more than two-thirds
(see Exhibits 1.7 and 1.8). In countries where more than two mobile Operators are licensed, or
where the Operators have pursued a policy of widespread service penetration, price declines
have been particularly significant. For example, in the UK tariffs declined by more than 25 per cent
during that period, and in Scandinavian countries tariffs have declined by more than 40 per cent.
In the US, the picture is virtually the same, with the imminent building of PCS networks and

widespread competition promising increased availability and continuing price declines.

At the same time, many new services have been introduced, especially in the most
liberalised markets. For example, in a survey carried out in 1993, Mercer identified a “service

Chapter 1: The Emerging New Telecommunications Industry Mercer Management Consulting 1994
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Exhibit 1.1: Evelution of telecommunication spending as a percentage of GDP
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Exhibit 1.2: 1992 consumer spending on converging markets
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Exhibit 1.3: Evolution of long distance traffic volumes in selected countries (index: 100 in 1985)
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Exhibit 1.4: Evolution of US long distance call rates (New York-Los Angeles)
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Exhibit 1.5: Average cost per line for an average residential customer (in UK£)
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Exhibit 1.6: Average cost per line for a 50 line business customer (in UK£)
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Exhibit 1.7: Cost of mobile handsets 1990-94
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Exhibit 1.8: Average costs of mobile telephony 1990-94
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universe” composed of approximately 330 distinct services offered by the most developed
Operators around the world. In a similar survey just completed, Mercer identified nearly 70 new
services introduced in the past year — a 20 per cent growth rate. Our data suggest that US
long-distance Operators tend to be the most innovative, although some of the European Operators
are rapidly catching up in terms of product offerings and rate of innovation (see Exhibit 1.9).
Service quality levels are also improving across Europe (see Exhibit 1.10).

In a market-driven industry, service innovations respond to customer needs and also
create new business opportunities (see Exhibit 1.11). For example, pricing packages, such as the
well-known Friends and Family package introduced by MCI in the US, allow for lower rates
between specific individuals who will most appreciate lengthy, inexpensive phone calls. Although
competition have reacted with packages that sometimes are even more favourable, MCI'’s pricing
packages have significantly boosted its recent market share and profitability growth (see
Exhibit 1.12). Another example is bypass data services, such as those offered by MFS or Teleport
in the US and now also developing in Europe; these services respond to the financial community’s
need for extreme reliability and responsiveness in a local network. Traditional local Operators
could not always meet these demands, and their shortcomings in service and network specification
led Merrill Lynch to co-found New York Teleport in 1985.

Exhibit 1.9: Comparison of services offering in various liberalised and non-liberalised environments

Product Index

100%
89%
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70% 64%
% of 60% r
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offered 40% F 38%
30%
20%
10%
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Southern Northern UK Composite  US Composite
European European (AT&T plus
Operator Operator typical RBOC)

Source: Mercer Management Consulting ‘Service Universe' survey

Tariff declines and the introduction of new services have been primarily assisted by
three factors: the lower operating costs associated with digital switches and fibre optics; the
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declining costs of digital equipment due to the effects of the experience curve and widespread
excess manufacturing capacity; and the increase in competitive rivalry as more and more markets
are liberalised. For example, while the maintenance and operating costs for an analog switch
will average ECU 25 per annum, those same costs for a digital switch will average only ECU 5
per annum - a ratio of five to one. In terms of digital equipment, in 1993 alone, prices for GSM

network equipment dropped by more than 30 per cent.

Exhibit 1.10: Evolution of service quality levels in selected European countries
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Exhibit 1.11: A few competitive moves in the US
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In the increasing number of markets that are open to new entry and competition, a large
part of the cost savings resulting from new technology and declining equipment prices has been
immediately passed on to the customer in the form of lower tariffs — like any other open consumer
product, durable good or service. In other words, in the liberalised markets, the
telecommunications industry has lost the narrow product characteristics of a utility and has

become a mixed market of consumer and industrial products open to variety, scrutiny and choice.

Exhibit 1.12: Market share and financial performance of MCI

20% 20%

15% " Market share of long distance traffic 7 15%

(left-hand scale)

10% F Net income as % of sales 14 10%
- (right-hand scale)

Source:  Federal Communications Commission; Disclosure Worldscope; Annual report; Mercer Managemen:t Consulting analysis

Nothing illustrates this point as well as the changes witnessed by multinational
companies. Whereas before such customers would have to deal with several Operators around
the world and resolve the difficulties imposed by various standards and ways of doing business,
now those same customers can choose among various competitive offerings from global service
providers, which are beginning to serve the global telecommunications needs of all multinational
corporations. In addition to multinationals enjoying an array of choices, residential and local
businesses in liberalised markets from New Zealand to Sweden also have access to more than
one service provider with, on average, lower tariffs and a wider product choice than in countries

where competition is still denied.
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1.2, The Regulatory Background

On 22 July 1993, the European Council set 1 January 1998 as the date for full
liberalisation of voice telephony services for the general public, subject to transitional agreements
for some Member States. On this occasion the Council also asked the Commission to publish
before 1 January 1995 a Green Paper on the future policy for telecommunications infrastructure
and CATV networks.

Whilst a number of service areas are now subject to competition, all Member States,
with the noticeable.exception of the UK, have kept.a monopoly.on the provision of infrastructure
for liberalised services. At the EU Telecommunication Ministers Council meeting in Brussels on
17 November 1994, agreement was reached on the full liberalisation of telecommunication
infrastructures with the same 1 January 1998 deadline.

In the UK, Government authorities had licensed a second Operator, Mercury, as early
as 1984, and several additional Operators following the duopoly review process of 1991. There
are currently more than 15 Operator licence owners in the UK, ranging from AT&T and Sprint to
Telia and MFS (see Exhibit 1.13). The progressive attitude of the UK Regulator has rendered
this market arguably the most important test-bed for new services, technologies and regulatory
practices in Europe. UK telephony prices have decreased by more than 35 per cent to establish
some of the lowest prices in the European Union (see Exhibit 1.14). Furthermore, the widespread
introduction of competition following the duopoly review and the continuing price declines

'mandated by the Regulator have forced the incumbent Operator, BT, to initiate a far-reaching
programme of cost reduction and reorganisation which is yielding further tariff reduction
opportunities and higher customer responsiveness, to the obvious benefit of consumers in the
UK.

It is worth noting that the possibility of keeping the telecommunications infrastructure
under a monopoly regime was discarded early on by the UK Regulator as an excessive and
unacceptable constraint on alternative providers of services. This constraint is demonstrated by
mobile telephony Operators. The costs and interconnect charges they pay for fixed infrastructure
services amount to about 20 per cent of their revenues in countries where infrastructure has
been liberalised and 40 to 50 per cent in countries where there is still an infrastructure monopoly.
Furthermore, since network capabilities are a key service attribute, no Operator can fully control
its service or quality of service without owning its infrastructure. This is especially true in regard
to the quality and reliability of signal transmission as well as to the speed and efficiency of fault
repair. Furthermore, the differences in quality in the infrastructures available across Europe
make it difficult for a service provider to offer a pan-European service with uniform quality,
price and service guarantees. A recent consultative paper from the UK Regulator, OFTEL, entitled

“A Framework for Effective Competition,” has offered encouragement to competitive service
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providers by proposing the reform and possible removal of access deficit charges (ADCs) which
alternative providers must pay to BT to subsidise its local network.

Exhibit 1.13: Licenses awarded and applied for in the UK (as of 1/4/94) (List is not exhaustive)

interna- Nationa Launch Interna- National Application
tional Long Local Date tional Long | Local Date
Distance : |Distance
BT X X X - British Rail X X X 1992
MCL X X X 1984 Telecom X X X 1993
Energis X X X 1994 QP ATAT (licensed X X X 1993
Telstra X X X 1994 8/94)
1DB Worldcom X X X -1994.... § Premium Phone X X X n/a
MFS Serv. X X X n/a
Communications X X X 1984 Incom
ACC X X X 1994 J Int. Exchange X X n/a
Sprint X X 1994 Network X X 1991
Telia X X 1994 §] Transline X X 1993
Esprit Telecom X 1993 (Europe)
Colt X 1994 Qi Liberty Comms X 1994
Norweb 1994 Racal Network 1992
Scottish Power 1994 Services 1993
Torch Comms. 1994 || Fibreway
Videotron 1994 Atlantic Comms
lonica 1995 East Midlands
Scottish Hydro- Telecom
Electric n/a
R

Source: OFTEL; Mercer Management Consulting research

Exhibit 1.14: Evolution of UK prices

UK Average Cost per Line

450
400
Average call
charges
(cost per
access line 350 -
in £)
300
1 L L A 1 1 i

1986 1987 1988 1989 1990 1991 1992 1993 1994

J

F 8 years =

Note: Cost per line is based on a basket of local and national calls (excludes international calls)
Source:  Analysys; Mercer Management Consulting research
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In other words, European Operators are currently moving towards a new environment
which is more competitive and more open and which provides more growth opportunities. By
1998, competition in voice services will probably be seen as just one of a number of milestones
along the road toward the full liberalisation of all aspects of the telecommunications business,
including infrastructure.

1.3. The Mercer Management Consulting Study

Given the above background, the European Commission has asked Mercer Management
Consulting (Mercer) to explore the implications of infrastructure liberalisation, in particular
with regard to telecommunication and CATV networks.

In the course of this study, we reviewed the most important economic issues faced by
the telecommunications, CATV and related businesses. In particular, we researched the
determinants of the financial attractiveness of the various businesses to identify the likely
behaviour of current and potential Operators in the context of infrastructure liberalisation.

We thank the many people who took time to meet with us and provide information for
this study. Their names are provided in the “Acknowledgements” section at the end of this
report. Responsibility for this report and the opinions expressed herein rests with Mercer only.

Chapter 1: The Emerging New Telecommunications Industry Mercer Management Consulting 1994
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Chapter 2: Inventory of Infrastructure-in the Member States

2.1. Overview

In this chapter, we describe the telecommunications and CATYV infrastructure in the
Member States. The information is based on the interviews (and associated questionnaire) we
have conducted with a large number of European Operators. We have highlighted certain countries,
as our objective is not to provide a complete description of Europe’s infrastructures, but rather to
give a number of relevant examples. In this report, we only provide information that is public or

that we have been allowed to make public.

In summary, as shown below and in the adjoining tables, existing infrastructure varies
significantly across Member States:

— Telephony and Cable TV penetration levels vary significantly from country to country.

— Some networks are very up-to-date, while others are older; the digitalisation rate of

exchanges varies as does the deployment of fibre optic cables.

— There are significant differences in the ownership of infrastructures.

More specifically, differences in telephony and CATV penetration, degree of network
modernisation and infrastructure ownership suggest major differences in the way the liberalisation
of the telecommunications infrastructures will affect the various EU countries. Below, we
summarise these differences and subsequently characterise in some detail the infrastructures in
each Member State.

Mercer Management Consulting 1994 Chapter 2: Inventory of Infrastructure in the Member States
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Telephony and Cable TV Penetration
Exhibits 2.1, 2.2 and 2.3 show that telephony and CATV penetration are not homogenous
across Member States:

— Ttaly, Spain, Greece and Portugal have virtually no CATV infrastructure.
- Ireland and Portugal have below-average telephony penetration.

— Spain, the UK, France and Ireland have limited CATV infrastructure; in the UK,
telephony services are provided over a number of competing infrastructures including
CATV with telephony overlay.

— Germany, Belgium, Netherlands, Denmark and Luxembourg have significant CATV
infrastructure and medium or high telephony penetration (Germany has lower

penetration because of the Eastern Lander).

Exhibit 2.1: Member State segmentation

High France Luxembourg
Denmark
Greece Netherlands
Total Spajn
telephony UK
penetration ialy Belgium
Ireland Germany
Portugal
Low
Low ) High
Extent of Cable TV coverage

Source: Mercer Management Consulting research

These differences currently influence the diversity of services on offer to citizens of the
various Member States. We will also see later that these differences strongly influence the financial
attractiveness of future infrastructure developments as a result of liberalisation. The corollary is
that infrastructure liberalisation will not yield equally strong incentives for the development of
the telecommunications industry across all Member States. In particular, we will see in Chapter 7
that the level of CATV penetration and its ownership strongly influence the incentive for a

second local access Operator to develop.

Chapter 2: Inventory of Infrastructure in the Member States Mercer Management Consulting 1994
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Exhibit 2.2: Total and residential telephony penetration (total and residential lines per 100 households)

Source:

Exhibit 2.3: Cable TV infrastructure penetration (% of households passed)

Portugal

Germany

—_—

Ireland h

aly e —————————
Belgium e ———
UK e ——

Netherlands. | —
e ————
Greece | ——————
Denmark s —————————

Luxembourg e

France impemeecme

-

O Residential
B Total

Infrastructure Questionnaire; Mercer Management Consulting research

Source:

Mercer Management Consulting 1994

Italy
Greece
Portugal
Spain
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Netherlands HEEECRRE
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!
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Infrastructure Questionnaire; Mercer Management Consulting research
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Network Modernisation

As shown in Exhibit 2.4, telephony Operators in France and the Netherlands have a
high proportion of digital switches. The UK, Switzerland, Norway, Italy and Belgium are closer
to the average while the Spanish, German and Greek Operators are somewhat lagging.

Exhibit 2.4: Digitalisation of incumbent networks (% of switches being digital)

Greece
Germany
Spain
Denmark [
Italy
Belgium
Portugal
UK

Ireland
Luxembourg
France
Netherlands k

I i 1 A 1 A |

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Source: Annual Reporis; Mercer Management Consulting research

Local loop length is a key characteristic which helps to understand the ability of a local
infrastructure to support high-bandwidth services and the costs associated with the corresponding
upgrade. In the EU, the average local loop length appears to range from 1.2 km to 3.1 km, as
shown in the country reports. It varies according to the density of the country considered and the
local network architecture used. Most Operators are in the process of restructuring their local
architecture. This usually implies bringing optical fibre closer to clients’ premises. In high-density
areas, fibre rings are deployed so as to ease the deployment of SDH technology and increase the
flexibility of the network in terms of bandwidth.

European telecommunications have relied heavily on underground cabling. Overhead
cables have been solely used in low-density areas. (This is in contrast to the US situation were
overhead installations are more common in medium-density areas — such as city suburbs.) Ducts
are used by most European Operators for underground instailations although some install cables
with no protection. In a typical local network, public works represent 40 per cent to 70 per cent

of total investment.

Chapter 2: Inventory of Infrastructure in the Member States Mercer Management Consulting 1994
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Most European Operators’ levels of investment per line appear comparable to those of
US Operators, as shown by Exhibit 2.5. They are highest in Germany (because of the Eastern
Lander) with Italy and Luxembourg also showing above-average levels.

The trunk networks of European Operators tend to be generously over-dimensioned
but, because of national borders, largely more fragmented than that of US long-distance Operators.
This occurs despite projects such as “METRA” (Manless European TRAnsmission network)
and “GEN” (General European Network). Because they use a high proportion of repeaters,
multiplexers/demultiplexers, European networks, in general, have a higher number of intermittent
failures than would be experienced in a less fragmented network.. For companies, the availability,
price and quality of leased lines, in particular international leased lines, are much less favourable

in Europe than in the US

Exhibit 2.5: Investment per main line of incumbent operators (1992f£)

UK
Denmark
Greece
Belgium B
France [s&
Netherlands [
ireland K&

US Average
Spain
Portugal
Italy
Luxembourg
Germany

Source:  Disclosure Worldscope; Mercer Management Consulting research

The quality and structure of CATV networks vary widely across Europe. In some
countries, like the UK, US RBOC:s and other players are building modern, COAX cable networks
with telephony overlay (the total investment programme in the UK is worth over £10 billion). In
other countries, like Belgium, some networks are one-way “tree and branch-type” networks,
whose ability to support telephony services is questionable. In between there is a range of networks
that offer, to varying degrees, the potential for a telecommunications infrastructure.

Mercer Management Consulting 1994 Chapter 2: Inventory of Infrastructure in the Member States
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Revenues

Exhibit 2.6: A comparison of investment efficiency by country makes the US stand out in terms of calls
per access line

4,000
us E1 = European Operators
s A1 = Asian Operators
3,000
Calis per i
Access Line 2,000
(1991) E1 A2
A1
. ] n [ ES
]
1,000 | . . E4 .
E2 E3 E6
0 i - A A L i
0 500 1,000 1,500 2,000 2,500 3,000 3,500
Total Year Investment per Access Line (S)
(1981-1990)

Source: Mercer Management Consulting research

Exhibit 2.7: Revenue per line/price of telephony for incumbent operators

160
140 Portugal & Ireland &
120 + Spain &
taly m » UK
100 US (Nynex) =
Belgium n France ;ermany
Price Index 80
(US=100) i
Denmark ®
60 Netheriands
40
20 +
0 1 1 1 1 1 - 1
0 100 200 300 400 500 600 700
Revenue per line ($US)

Source: ITU: Annual reports; Mercer Management Consulting research
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As shown in Exhibit 2.6, the traffic “volume” per line of European telecommunication
Operators tends to be lower than that of most US Operators: the best European Operators are
only at the level of the least performing US ones. Prices in Europe are higher than in the US.
Therefore, when revenues per line are compared, European Operators have revenues per line
comparable or above those of the US Operators (see Exhibit 2.7).

Infrastructure Ownership

Exhibits 2.8 and 2.9 describe the ownership of the main alternative infrastructures and
of CATV Operators. In Exhibit 2.9, countries are ranked based on the extent to which
telecommunication Operators also own CATYV infrastructures.

Exhibit 2.8: Ownership of the main alternative infrastructures, 1994

Local Loop Long Distance
Country Private Public Private Public*
Belgium Coditel - - SNCB
Other local CATV operators Utilities
United TeleWest - Energis British Rail
Kingdom NYNEX cable Utilities
General cable
Other focal CATV operators
Denmark - - -
France CGV France Téiecom (CATV) - SNCF
Communication- EDF (CATV) Utilities
Développement (1) Highways
Lyonnaise Communications
Other local CATV operators
Germany Small cperators (CATV) DBP Telekom (CATV) - RWE
Bayernwerk
Deutsche Bundesbahn
VEBA
Other Utilities
Ireland Cable-Link - - Electricity board
Italy - - - FS (Rail)
Utilities
Highways
Greece - - - N/A
Luxembourg Small operators (CATV) - - -
Netherlands VECAI - - Enerte!
Other local CATV operators
Pornugal - Portugal Telecom (CATV) | - Railways
Spain - - Megared - BT Railways

Note: (1) To be sold in 1995
* Including semi-public companies
Source:  Mercer Management Consulting research

In Germany and, to a lesser extent, Denmark, France, Portugal, Ireland and the
Netherlands, the Telecom Operator owns all or much of the CATV infrastructure. This makes
competition between telephony and CATV infrastructures in these countries less likely.

Mercer Management Consulting 1994 Chapter 2: Inventory of Infrastructure in the Member States
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Exhibit 2.9: Overview of main European cable TV operators, 1994

Numberof | S ibers | S ; from
Households in Country Main Operators Main Cable TV Owmership of Main Cable Propornon
Country {"000) (°D00) ('000) Operstors TV operators owned
A Germany 35.256 11,790 10.844 Deutsche Telekom Deutsche Telexom
Denmark 2.251 1.128 325 KTAS TeieDanmarx 100%
227 Jyosk Telefon TeieDanmark 100%
120 Stofa Cox Cabte 50%
. Portugai 3301 40
High
France 21,52 1.100 25 Com-Dev C3D 48.60°%
Bell South 16.99°.
332 CcGv Compagrue Generaie ges eaux 85%
189 Lyonnaise . Lyonnaise des eaux Dumez 58.30%
- France Telecom 10%
F) US West 9%
@ France Telecom
e Netheriands 6.127 5.250 835 ema Dutch PTT 100%
30 400 KTA Amstergam
e 275 Bucai-Ega Controlled by local municipatities
2 e 250 Gep-KTV Rotterdam (with Duteh PTT
% & Spain 19484 135 ¢ Many smali comparues -
s | e e e m s e s = = = L - -
€2°
® Sweden 3.830 1.809 1200 Svenska KTV State owned - formenly Teieverxet
Z o 252 Kabeivision Korsnas/Kinnevik 26%
< C 170 Sweden on line Riksbyggen HK 100%
() E 120 StjamTVNatet
°E Belgium 3.786 3486 162 Coditel 85%
&9 |¢—————————— Remainder controlied by locai municipalities ————————>
g % Ireland 1066 430 Cabie link Telecom Eireann
g~ Austria 2,994 730 300 Teiekabe Philips 95%
& Switzeriand 2.450 203 500 Rediffusion
255 Ascom
165 Heivesat Motor-Columbus 100%
Italy 20766 | ¢ Very few cadle TV net >
UK 22.902 470 1918 Various Franctuses TeleWest 100%
Low/ 1451 ° Vanous Franchises NYNEX 100%
. 1244 " Vanous Franchises South Westem Beil 100%
separation 970 - Vanous Franchises Pacific Telesis 100%
875 ° Various Franchises Maciean Hunter 100%
795 ° Vanous Franchises Bell Canada 100%
721 " Vanous Franchises Videotron 100%
691 ° Various Francrises Insight Communications 100%
V 614 ° Vanous Franchises cuc 100%
600 ° Vanous Franchises Jones Cable 100%
451~ Various Franchises US Cable 100%
440 ° Vanous Franchises Comcast 100%

Note: *  Homes passed not subscribers
Figures most recent available
Source: Mercer Management Consulting research

In Austria, Switzerland and the UK, the CATV industry has been able to develop with
some strong owners (Philips, Alcatel, US RBOCs). In Belgium, ownership is very fragmented,
even though the Tractebel group is involved in the operation of networks accounting for
56 per cent of subscribers. The Spanish CATV industry is both emerging and fragmented. Italy,
Portugal and Greece have few cable networks. In these countries, a strong alternative infrastructure

providing telephony and other services may be able to develop.

In most Member States, railways, utilities and large industrial concerns have themselves
built large telecommunications infrastructures for they private use. These private Operators will
play an essential role in supporting the emergence of new public telecommunications Operators.
Furthermore, in many countries there is some complementarity between cable, mobile and
alternative long-distance networks that is conducive to the emergence of alliances of alternative

covering wide geographies and capable of offering broad portfolios of services.

More specifically, the situation of infrastructure development in the various

Member States is the following:

Chapter 2: Inventory of Infrastructure in the Member States Mercer Management Consulting 1994
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2.2, Belgium

The incumbent TO, Belgacom, has a wide-ranging monopoly on the provision of
telecommunications infrastructure. It operates 4.4m access lines (including 14,700 public pay
phones) representing a penetration of 44 lines per 100 population (data in Exhibit 2.10). These
values for penetration are close to the EU averages. The line density in Belgium is 144 lines per
square kilometre and line growth from 1982 to 1992 was 60 per cent. The average monthly bill
(rental + usage) for a PSTN line is ECU 44. Belgacom has average productivity, with 172 lines

per employee.

Euro-ISDN (Integrated Services Digital Network) services started at the end of 1993,
and Belgacom forecast that there will be 20,000 Basic Rate Access (BRA) equivalent connections
by the end of 1994. At the end of 1993 there were about 115,000 leased lines, of which around
2 per cent were digital. The average monthly cost for a 2Mbit leased line in Belgium is ECU 6,482.
Other data transmission services include X25 (8,500 connections) and videotex services

(11,000 subscribers). Belgacom is one of the few EU Operators to offer Centrex services.

The call failure rate is 0.4 per cent on local calls and 2.5 per cent on national calls.
Fifty-four per cent of local exchanges have been digitalised. From 1992, Belgacom decided to
divide the existing local networks into sub-networks served by LDCs (Local Distribution Centres).
The LDC will play the role of a sub-exchange for the sub-network. Each LDC is connected to
the main exchange with an optical fibre. This progressive introduction of fibre in the access

network will decrease the distance to the customer and facilitate the introduction of new services.

Ninety-five per cent of Belgacom’s long-distance network has been converted from
analog to digital technologies. The local network and the remaining analog components of the
long-distance network are based on symmetrical pairs, co-axial cables and some radio links; it

should be completely phased out by 2000. The digital network is being set up in two phases:

— Deployment of COAX cables equipped with 140 Mbps and, in some cases,
565 Mbps line systems. Some multi-mode fibres and radio links were also installed.

- A mono-mode fibre network interlinking all the transit exchanges, to be completed
by the end of 1996. The transmission systems use 565 Mbps PDH equipment. SDH
equipment will be deployed gradually from 1995-1996.

Belgacom is participating in the pan-European ATM trial and is planning the introduction
of user-controlled ATM networks between 1995 and 1996.

Mobile services are provided exclusively by Belgacom Mobile (Belgacom 75 per cent,
AirTouch 25 per cent), which operates an analog network based on NMT 450 technology that
covers 95 per cent of the population (60,000 subscribers) and a GSM network that covered

Mercer Management Consulting 1994 Chapter 2: Inventory of Infrastructure in the Member States
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Exhibit 2.10: Country statistics summary for Belgium

[ -
! Belgium
Population (m) : 10 ECU Index?
i M ly Bi i
§ GDP per Capita (ECU) 18,175 Qze;g% onthly Bill s 112
£
Q | Area (km?) 30.519 % | Average Monthly Bill for ‘
g £ | Mobile-Anatogue 168 200
© | Population Density (per km?2) 328 s -
£ = | Average Monthly Bill for 157 | 183
o Mobile-GSM i
A | Number of Households (m) 3.724
; . .| -Average Monthly Bill for ;
Number of Households with : . 6,482 | 220
Television (m) 3.575 Leased Line (2.0 Mbits) ;
Belgacom « Participating in pan-European ATM
Main Lines (m) 4.395 trial A .
i 100 Population 44 * Planned introduction of user-
L!nes B2 Hopu :ol 118 ATM | controlled networks and services in
Lines per 100 Households 4 1995-1996
Lines per km2 144
x | Public Pay Phones 14,700 g:
- i 1 § © mm
g Dvlgltal!sat.lorx of Trunk Network (%) 95 =  Gradual deployment planned from
6 Fibre Optlc in Network (km) N/A g 1995-1 996 — Sing‘e‘mode fibre
Z | Employees | 25,643 o operating at up to 565 Mbit/s
‘€ | Lines per Employee 172 © | SDH
@ [MAverage Local Loop Length (km) '~ 1.3 g
€ | Call Failure Rate — Local % . 0.4 7]
3 [Call Failure Rate — National % 2.5 % —
£ [Fault Rate - Faults/Line/Year N/A z « Belgacom considering trials
Mobile Networks i VOD
Total Subscribers ('000) ! 130
Penetration (per 100 of population) 1.2
Total Growth '93-'94 (%) 95
Ratio of
» ‘ Household % ot Fibre in CATV lines
X | Infrastructure =  Connections Home Take-up Network to incumbent
g Operator i ('000) Passed Rate % (km) lines
3| cawv | 3,560 97 99 1,988 1:1.2
21 Raiway | 0 0 0 N/A 0
S| Eectrcty 0 0 0 NA 0
)
= | oter | 0 0 0 0 l 0
Total | 3,560 | 97 99 1,988 | 1:1.2

Notes: (1) All data is for 1993/94 unless otherwise stated
(2) BT = 100
*  PSTN — assumes 360 call minutes per month (25% long-distance, 75% local, all at peak-time) + monthly rental + connection
fee amortised over 12 months (Source: Eurodata)
Mobile — assumes business tariff at 160 call minutes per month (80% peak, 20% off-peak) + monthly rental + connection fee
amortised over 12 months (Source: FT Mobile Markets)
Leased line — monthly rental charge for a composite leased line in range 2-200km (Source: OECD)
Source:  Infrastructure Questionnaire; Mercer Management Consulting interviews and research
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90 per cent of the population at the end of 1994 (70,000 subscribers). Belgacom also offers a
paging service, which had 215,000 subscribers as of May 1994. The total penetration of mobile
telephony in Belgium is 1.2 per cent. The average monthly bill is ECU 168 for an analog mobile
telephone and ECU 157 for a GSM telephone.

The Belgian CATV industry is the most mature in the EU. Unlike the telecommunications
industry, which is regulated at the national level, the CATV industry is regulated on a regional
basis (Flemish, Walloon and Brussels). More than 95 per cent of homes are passed (3.6m), and
94 per cent of households are connected (the highest penetration level in the EU). The ratio of
CATV lines to telephone lines in Belgium is 1:1.2. Less than 1 per cent of households have

satellite receiving equipment.

Ninety per cent of the CATV networks are controlled by consortia of city authorities
with or without involvement from private companies. This structure is due to the public service
nature that cable distribution has always had in Belgium. Tractebel, via Electrabel and Coditel
(Exhibit 2.11), is involved in 56 per cent of the market (measured as a percentage of the connected

customers), mostly as a network Operator on behalf of the local consortia.

The cable networks are old, dating back to the 1960s and 1970s; they are based on a
tree-and-branch architecture and COAX/COAX technology. Their ability to support telephony
services is questionable. The CATV Operators seem to be more interested in gaining more freedom
in their service offerings (i.e., programming) and in their pricing than in offering telephony

services.

Besides CATV networks the main alternative infrastructures include the following, as
shown in Exhibit 2.12:

— SNCB (railway) owns a dense long-distance network (PSTN and X25 in addition to
signalling applications), which is currently used solely for its own internal purposes
(Exhibit 2.13). Optical fibre deployment is limited at the moment. SNCB’s serious
financial problems may limit its abilities to develop a state-of-the-art network on its

own.

— Electrabel (electricity production, electricity and gas distribution) has an electricity
distribution grid covering most of Belgium (see Exhibit 2.14). It owns the

rights-of-way along its overhead high power electricity lines.

Other alternative infrastructures in place are owned by waterways, highways and regional
transport companies (see Exhibit 2.12).

Mercer Management Consulting 1994 Chapter 2: Inventory of Infrastructure in the Member States
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Exhibit 2.11: The Coditel (Cable TV) infrastructure

| ] Areas where Codtte: has germe TV cabie retworks
e

‘:5 3 Areas where ODUC CADIS IINK the aMenna ana centres

areas (estmmate!

7 optcal cacke
——

Mercer Management Consulting research

Source:

n . Company i
Belgium Cable TV Coditel
Current Features
: Consi .
Baarie-renog » Codrtel network 1s a one way TV network - it i1s a delivenng system
(\'_f“,@) from the reception antenna to the customers TV set
R E RN * The cable network used is mainly a copper COAX network
AN > AN \ « The whole network has been renewed since 1992
~ NN SN NN S—
VIV PP AV A S A NS
. L ENENENENENENENEN g )
N AN N 2NN « Codite! has available capacity for Telecom purposes with several
N . A s . Hassen 5 channels availabie
{ RERPAANA N, . ) « The network is built on a tree basics with the possibility to quickly
- ~ \ N implement interactivity

« The existing optic cables are always a reception antenna to
municipalities distribution centres

Rua

» The majority of TV cables are aenal (95%)
Curent use o

* TV programmes transmission

« Optic fibres where mainly laid in the Bruxelles area and only few in
Flanders region

» Until today the Coditet network is very heterogeneous

Network improvements (Ongoing or Planned)

* The next implementation of optic links will finish the planned
programme in the Bruxelles area and start in the Flanders region -
the South as the population density is smaller will be concemed much
late

Ownership

« The infrastructures including the telecom network are owned by
Coditel

Exhibit 2.12: Main alternative infrastructures in Belgium

Category Name Location Comments
Long distance :
Railways « SNCB Nationwide Societé Nationale de
Chemins de Fer Belges
Electricity « Electrabel Nationwide Tractebel Group
Gas Pipelines » Electrabel Nationwide Tractebel Group
Oil Pipelines
Waterways » Dep Leefmilieu en Infastructuur Administratie Flemish Region
« Direction Geénerale des Voies Hydrauliques Walion Region
« NV ZeeKannal en H. Van Brussel Brussels Region
* Brussels Port Brussels
Highways « Direction Géneérale des Autoroutes et des Walion Region
Routes Flemish Region
« Dept of Environment and Infrastructure
Local:
Local transport * VVM Flemish Region | Vlaamse
Vervoermaatschappij
* SRWT Wallon Region | Societe Regionale de
transport
Cable TV « Codite! Tractebel Group
* Brutele
e ALE-Teledis
* Interelectra
¢ Integan
* Electrabel Tractebel Group
* Electrabel Tractebel Group
Local Public
Utilities
Teleport

Mercer Management Consulting research

Source:
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Exhibit 2.13: Example: Société Nationale des Chemins de Fer Belges (Railways) network

== QOptical fibre core network
(TGV, high speed lines) being installed

ANTWERPEN

BRUSSELS

Source: Mercer Management Consulting research

Exhibit 2.14: The Electrabel (electricity utility) telecommunication infrastructure

Country Category Company
Belgium Electricity Electrabel
Main Activity

« Electrabel is active in two fields:
- Electriaity generation and transmission
- Operating and managing networks of pubiic - ubhity services: electncity, natural gas.
CATV. steam and water
« Electrabel provides 94% of Beigium's total eiectncity production: the remainder 1s
prowvided by public sector production and by in-piant generators.

Qwnership
- Electravel owns its whole high power proguchon and transpon infrastructure

Teiecom rights of way

TV network

* The companies performing the operations and the management of the TV cables
own the nght of way implicitly

= it has to be given ones by the muniapalities

Teiecom network

« Tractebel owns the nght of way aiong its overnead high power electncity lines

« It the hnes are unaerground Electrabel owns stil the nght of way for any new cable
installation as long as no digging works are needed

TV petwork

* All mumcipalities are represented in the mixed companies: this situabon aliows them
1o be directly informed about ali new geveiopments and take decisions according 1o
il

Telecom network

« Electrabel has a nght of way for a specific number of cables along 1ts power lines -
as long as a cabie 1s replacing an existing cable there i1s no problem - if the aliowed
number of cables has 10 be increased a legal authorisation 1S necessary

-— iGN VOI2Qe Renal bnes 400 kv
— Otner aena ewcIncay snes 150 kv
(O $naced arers manx tne of the mxea of which

EwcirabDe: o the Drvale associate 1of cadie TV TV network
« No specific technical constrains to pian cabie installalions
Source Instmule Geographique Natonal, Beigque Teiecom network

- To get the legal authonsation 10 increase the number of cables on a high power ine
a techrucal feasibiity authonsaton is necessary

Source: Mercer Management Consulting research

Mercer Management Consulting 1994 Chapter 2: Inventory of Infrastructure in the Member States

25



Exhibit 2.15: Country statistics summary for Denmark

Denmark
. Population (m) . 5.1 | ECU | Index2
o ~ Average Monthty Bill | i
o GDP per Capita (ECU) 23.189 for PSTN 48 122
£
2 -
g Area (km?) 43,093 ‘g :Av%(age Monthly Bill for 85 101
5 s obile-Analogue
© | Population Density (per km2) 120 = .
E - | Average Monthly Billfor oo+ o
o Mobile-GSM ! |
A | Number of Households (m) 224 ‘
Number of Households with Average Monthly Bilt for |
Television (m) 2.20 Leased Line (2.0 Mbits) 2,006 | 68
Tele Danmark « Participating in the pan-European
Main Lines (m) 3.12 ATM trial ‘
Lines per 100 Population 59 * KTAS and Telecom working with
Lines per 100 Households 139 ATM | Siemens in Copenhagen
Lines per km2 71
¢ | Public Pay Phones N/A o
- - {=4
O | Digitalisation of Trunk Network (%) 100 = - -
2 - — 73 * Deployed in long-distance network
< Fibre Optic in Network (km) N/A g in 1993
2 | Employees 16,845 o
€ | Lines per Employee 182 ..;_’ SDH
8 [ Average Local Loop Length (km) N/A s
€ | Call Failure Rate — Local % 1.2 n
8 Call Failure Rate — National % ? 1.9 %
£ [Fault Rate - Faults/Line/Year | 0.14 2 * N/A
Mobile Networks l vOoD
Total Subscribers ('000) 514
Penetration (per 100 of population) 10
Total Growth '93-'94 (%) 80
| Ratio of
0 Household % of Fibre in CATV lines
< | Infrastructure Connections | Home Take-up Network to incumbent
g Operator {'000) | Passed Rate % (km) lines
T | catv 1,250 e 74 N/A 1:25
S| Raiway 0 | 0 0 2,000 0
g Electricity | 0 0 0 ! N/A | 0
[ ‘
< Other ! 0 0 0 0 f 0
Total 1,250 76 74 2,000 | 1:25

Notes: (1) All data is for 1993/94 unless otherwise stated
(2) BT = 100
*  PSTN - assumes 360 call minutes per month (25% long-distance, 75% local, all at peak-time) + monthly rental + connection
fee amortised over 12 months (Source: Eurodata)
Mobile — assumes business tariff at 160 call minutes per month (80% peak, 20% off-peak) + monthly rental + connection fee
amortised over 12 months (Source: FT Mobile Markets)
Leased line — monthly rental charge for a composite leased line in range 2-200km (Source: OECD)
Source:  Infrastructure Questionnaire; Mercer Management Consulting interviews and research
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2.3. Denmark

Tele-Danmark has a monopoly on the provision of telephony services and infrastructure
in Denmark. The regional telephone networks (KTAS in Copenhagen, JTAS in J utland, TS in
the South Jutland Peninsula and FT on the Fyns Island) are all subsidiaries of Tele-Danmark.
Forty-nine per cent of Tele-Danmark was privatised recently. There are 3.06m access lines in
operation, representing a penetration rate of 59 lines per 100 population (data in Exhibit 2.15).
Penetration per 100 households is at one of the highest levels in the EU. The line density in
Denmark is 71 lines per square kilometre, and line growth between 1982 and 1992 was the
lowest in the EU at 30 per cent. The average monthly bill (rental + usage) for a PSTN line is
ECU 48. Tele-Danmark has average productivity, with 182 lines per employee.

Advanced services offered include ISDN and X25. There are 2,354 ISDN subscribers,
97 per cent of whom are basic rate subscribers. In 1992 there were 3,020 X25 subscribers and
29,400 leased line subscribers. Seven per cent of these leased lines were digital. The current
average monthly cost for a 2Mbit leased line is ECU 2,006. Frame relay services were launched

in the spring of 1993.

The trunk network is 100 per cent digitalised, and 46 per cent of local exchanges have
been converted to digital switches. The call failure rate is 1.2 per cent on local calls and 1.9 per cent

on national calls. The number of faults reported per line per year is 0.14.

Exhibit 2.16: Main alternative infrastructures in Denmark

Source:

Mercer Management Consulting research
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Category Name Location Comments
Long distance:
Railways » DSB Nationwide Danish State Railways
Eiectricity « ELSAM Group Jutland Includes the 7 regional
companies of Jutland
« SEAS A/S Sealand
« NESA A/S Sealand
« ARKE Sealand
« NVE Sealand
Gas Pipelines « Dangas (Dong) Nationwide Dansk Oil & Naturgas
Oil Pipelines » Doras (Dong) Nationwide Dansk OQil & Naturgas
Highways « State owned Nationwide
Local:
Local transport » No subway, DSB trains | Copenhagen
Cable TV « KTAS Copenhagen Kopenhagen Telefon AS
* JTAS Jutland Jutland Telefon
« STOSA
» Fyns Telefon
«TS
Local Public Utilities - Strongly atomised
Teleport -

Mercer Management Consulting 1994
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Exhibit 2.17: Summary map of the alternative long distance infrastructure in Denmark

Note

« Topological summary only : see individual
maps for full accuracy and detail

« Includes planned and actual fibre networks

« Excludes copper networks

Source: Mercer Management Consulting research

Tele-Danmark is participating in the pan-European ATM trial. SDH equipment is being
deployed into the long-distance network. Experiments have been conducted with fibre-in-the-loop,

with plans for the cabling of all major business areas in the next few years.

Mobile telephony is provided by Tele-Danmark and a private competitor, Sonofon.
Thanks to favourable demographics, low prices and effective marketing, penetration stands at
10 per cent, one of the highest rates in the world. There are 514,000 subscribers, of which
46 per cent are connected to analog networks. The total growth in mobile subscribers between
1993 and 1994 was 80 per cent. The average monthly bill is ECU 85 for an analog subscriber
and ECU 59 for a GSM subscriber. Tele-Danmark will launch a paging service using the ERMES
standard in the first half of 1995.

The CATV industry is very fragmented, with more than 10,000 networks in operation.
The number of homes passed is 1.7m (76 per cent of all homes), of which 1.25m are connected
(56 per cent of all homes). The ratio of CATYV lines to telephone lines is 1:2.5. Tele-Danmark
(via its regional companies) has about 50 per cent of all CATV subscriptions. Its networks are
also the largest in the country and generally the most technically advanced. Tele-Danmark has
conducted technical tests of multi-media services. However, plans for the introduction of these
services have not been revealed. Tele-Danmark has nevertheless announced its intention to invest

in the upgrade of its network starting in 1996.

Chapter 2: Inventory of Infrastructure in the Member States Mercer Management Consulting 1994

2% .



=Y

Most other CATV networks are owned by the municipalities, which operate their own
networks if they are large enough. Otherwise, the operation and management of the networks is

sub-contracted to specialist companies.

The largest CATV Operator other than Tele-Danmark is Stofa, which manages (but
does not own) approximately 25 networks countrywide with an estimated customer base of
120,000 households (20 per cent market share). This consortium includes Cox Enterprises and
GN Store Nord A/S.

Penetration of DTH reception equipment is estimated at 6 per cent, with most users
concentrated in rural areas where CATV networks are not economically viable.

Apart from the CATV networks, the main alternative telecommunications infrastructures
include (see Exhibits 2.16 and 2.17):

— DSB (railway), with an extensive long-distance network on the mainland and on the
main island. DSB owns the rights-of-way along the tracks (see Exhibit 2.18).

— ELSAM (electricity distribution), which is the Operator of the national electricity
grid (see Exhibit 2.19).

— NVE, NESA and SEAS (electricity distribution), which have geographically limited
networks mainly in Sealand. They have formed a company, ELKRAFT, which will
manage the power and telecommunication links of the companies to Germany and
Sweden (see Exhibit 2.20).

Exhibit 2.18: The DSB (Railways) telecommunication infrastructure

unt atego Company
Denmark Railway DSB
Current Features
General considerations Curreat Use
* DSB has a concentrated and + The current network utilisation 1s
efficient optic fibre network mainly:
- Operation and railway
Cable management

. . . - Data transmission
* No information is avaitable

concerning the cable capacities Localisation
RQuat * Very developed

- DSB's network is mainly based on
buned cabies

Network Improvements (Ongoing or Planned)

« Complete the optic cabie installation in the whole network as fast as
possible (DSB s considenng the probable 1997 deregulation very
senously)

« DSB wants to be able to have a core optic line crossing Jutland
north to south and linked to a Sealand equivaient line

Ownership

« DSB owns the infrastructure and has the full concession of the
ground which is the Danish State's property

e Raiway ines along which

0S8 has ta«d opuc cables
(esumate)

Source:  Mercer Management Consulting research
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Exhibit 2.19: The ELSAM (Electricity utility) telecommunication infrastructure

Country

Category

Denmark

Electricity

Company
ELSAM Group

Source:

— Cxgtng OPIC CADIGS

Current Features

Genenl Conagenuons

+ The current ELSAM Network & many 3 oo nk
network

* Optic cable ware N31aked M SOMe Diaces
DEtween power Limes and uD-3ALONS ke
ranstormerns (3mal 7-20um Gstances)

« An ongoing 1en year promct will atow ELSAM 10
Rave 8 ODUC Cabie NETwoTX NOMN 10 South Jutiand

Lae
« The current 0puc cabie Network has 70km
fepresentng tne 32 SI0s Gf the Jutiand 10 years

browct

* The OPUC CabIs USeS CONta 12 fibres Of which
only 210 § fores are ramily used tor ELSAM

n nescs

* The current transmiason system i PO wah 8 1o
32 Megabiis capactly = & Seems that ELSAM &
aDie 10 UPGTaTS 1t very sasdy 10 very igh capacity
(S40 megades) at low costs

Duat
~§ *MOKI OpUC CADIS were tait DN Tegh DOWSr “knes
(400Kw) iMegrated » & Kesi ANWre

1

i
i
|
i
!
|
|
|

Quct (com

* The environment oredaures tend 10 tavou®
UNOEIGround INSTALETIONS %07 QN DOWS! IINes.
NG WiacOM Cabres

* The ELSAM unoerground conouks Nave ofter
O0M 10 several CADIeS

Current e
* Remaote oMol 6 DOwe’ SIatons
« Teisprotecon
* INlema: GO eration 1eeONONE
+ Data transmason

hocausator
= The 13t 51603 Of the JUtiand Dropct was
Ot 70KM Detweer Fikserduex sna HOMBens
* The other exisiNG IINKS are DEtweer: DOWe”
SIBLONS ANT SUD-FTAONS.
= Odense pOwes Utiily 16 3uD-STAON OULLKe
he town (16 iom)
- FiasrDask power ULty 10 suD-SRION
ousge wn (Tkm)
- = QEhervery Small &K HOm power DIMS 10
rangormens.

K Imp

(Ongoing or Planned)

* The current 10 years proect has the ambdmion 10 ink all DOWer Broducvon Plants from Nonr to South
JUTand between Themsaives and 1 3 36SONT S1aPe with German. Swedish and NOwegan .nes ~ ths
project wil brng ELSAM ang ELKRAFT to work 1ogether tor the Jutand/Seatand nk

« ELSAM 18 using sach opportuntly 10 lay OPUC CaDies (CADW reDIBCeMent. new  InNes,

Mercer Management Consulting research

reconstructons...;

Ownership

« ELSAM has a State DUt owns L8 i

Exhibit 2.20: The NESA (Electricity utility) telecommunication infrastructure

Country

Category
Denmark

Electricity

Company
NESA

Source:

Sealand’s Optic Network

Current Features

Genenl Consciemuony

* The NESA teiecom network is always siong twgh
power ines

* Most of the network 13 SUll copper cabie with a 2
Megadt Iransmisson capacty

Cadie

« NESA curently has a 60 km optcal cabie network

» Optic fibres per cadle range from 12 10 24 (tor the
MOS! recentty NStalied), Dut only 1-2 tidres sre
currently Deng used

« The transmission capactty s 8 Megabts 10 34
Megabns

Qut
« B0% of the caDies 31e Overhead and 20% buned

|
i

* Dxa proceasing and transtes
* intemal teephone

« Electricity coeraton needs

« Contro! systems

Localsaton

« Magie Seaiand torm Hellerup to south
Copennagen

* ODtic CaDies were INSIAIET IN SOMe DIacey
DeTween DOwe: \Tililies 370 SUD-STATONS 1K
transiormers (small 7-20 km dustances)

Sesgica
* LeGal hmrtalon make Cadie INSIZRLON 2 Slow
PrOCOJUIS — 1 C3N ONly De (uSiMed through

« NESA prefers senal cabies Decause s
cheaper and Taster

+ The Dured Cates ware NOt kg in conduds but
directly m the grouna

* Efwronment Dressure could Increass the Y buned

power ines of new
Aeeds and CONSINICION

Network Improvements (Ongoing or Planned)

Keoy:

— Exzung ves o endt 1995

Mercer Management Consulting research
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« The network programme (ELKRAFT) invomng SEAS NESA and NVE will ink South and NoAh of
Sealand (about 130 km) 1o Germany (70 km) and Sweoen (40 km) with 0Dt tibres 3nd should De
achweved 0 2004

« Thus oromect 8 managed by ELKRAFT (a common company 10 NESA. SEAS, ang NVE)and the
S0Uthern Part ShOuID De TiNShed wih a ink 10 Germary &t the #nd of 1995

Ownership

« ELKRAFT owns ihe optc network from Copenhagen 1o Germany. The ELKRAFT company was
created Dy the Mree masn Sealand power cistrouiors SEAS. NESA. and NVE. 10 ink Swecen
Germany and Seaiang with 3 hgh POwer eecCtnCly e and an opic “data & comrol’ necwora (the
CUTeN! 1616COM NETWOTK)

o NESA & 11ghtng 10 keep Ownership of the OpUC 11DTe S8CHION CrossiNg RS actION ares (the North of

Sealand)

Mercer Management Consulting 1994
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24. France

All the public telecommunications infrastructure is owned and operated by France
Telecom. The CATV infrastructure is concentrated and controlled by four main players.

France Telecom’s network is the second largest in Europe, with a total of 30.8m access
lines (including 184,000 public pay phones) (see Exhibit 2.21). This represents a penetration of
54 lines per 100 population, the highest level of penetration per household in the EU. The line
density in France is 57 lines per square kilometre, and line growth between 1982 and 1992 was
58 per cent. The average monthly bill (rental + usage) fora PSTN line is ECU 50. France Telecom
has above average productivity, with 198 lines per employee.

The total number of leased lines was 480,000 at the end of 1993, of which 77 per cent
were analog. The average monthly cost of a 2Mbit leased line is ECU 6,193. There were 310,000
Basic Rate Access equivalent ISDN connections and 110,000 connections to packet-switched
networks. The packet-switching offering has been complemented since 1993 by a frame-relay
service, and 6.5 million Videotex (Minitel) terminals are in operation with more than 10,000

service offerings on the network.

France Telecom has installed 55,000 km of fibre optic cable in the network, including
17,000 km in the long-distance network. At 85 per cent, the digitalisation rate is one of the
highest in the EU. The PSTN network has a hierarchical structure with five main switching
centres and 67 secondary transit switching centres.

France Telecom started regional trials of SDH in 1993. It plans an extensive deployment
of SDH systems on its national backbone network by 1998, to be followed by a complete
deployment at all levels by about 2010.

France Telecom is a participant in the pan-European ATM trial and already offers
high-speed interconnection services based on this platform in Pars, Grenoble and Nice. A
deployment to all major cities is due to take place in 1995. Furthermore, France Telecom recently
announced the offering of international ATM-based services in cooperation with Deutsche

Telecom.

The recent publication of the “Théry Report” on the information super-highway has
re-launched debate on future policy for advanced infrastructure. The report estimates total
spending for full coverage with broadband infrastructures at ECU billion 30 to 35 over a 20-year
period. Small-scale experiments are being discussed currently at Government level and requests

for proposals for these experiments may be issued in the next few months.

Although France Telecom has reacted with scepticism to the Report and questioned the

economic feasibility of the investment programme, it has expressed its willingness to participate

Mercer Management Consulting 1994 Chapter 2: Inventory of Infrastructure in the Member States
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Exhibit 2.21: Country statistics summary for France

France
Poputation (m) 56.7 ECU | Index2
» ~ Average Monthly Bill i :
8 GDP per Capita (ECU) 19.290 for PSTN 50 128
£ *
L | Area (km?2) 543,965 o | Average M i |
© ge Monthly Bill for
5 £ | Mobile-Analogue te4 | 23
O | Population Density (per km?) 104.9 @ -
E = | Average Monthly Bill for 148 | 172
o Mobile-GSM |
@ | Number of Households (m) 21.521 ,
. |
Number of Households with ~| - ++| Average Monthly-Bill for 6,193 l 211
Television (m) 20.90 Leased Line (2.0 Mbits) !
‘ France Telecom « France Telecom is participating in the
Main Lines (m) 30.8 pan-European ATM trial
Lines per 100 Population 54 o * Regional deployment in Paris,
L? P 100 Hop hold 143 ~ { ATM | Grenoble, Nice
ines per usenoids « Extending to all major cities in 1995
Lines per km?@ 57
x | Public Pay Phones 184,000 g:
g
igitalisation of Tr 9 85 =
§ D.'g'ta |sa§|op ON unk Network (%) 5000 ] * France Telecom started trials in 1993
= Fibre Optic in Network (km) : '2 « Plans for extensive deployment on
2 | Employees 155,300 ® ' national backbone network by 1998
‘€ | Lines per Employee 198 © | SDH | and deployment at all levels by 2010
2 [ Average Local Loop Length (km) <3 g
£ | Call Failure Rate — Local % 0.5 (7]
3 [Call Failure Rate — National % 0.5 % : :
£ [Fault Rate - Faults/Line/Year 0.08 Z * France Telecom & Lyonnaise ‘
Communications trialling pay-per-view
film service
Mobile Networks VvOD
Total Subscribers ('000) 807
Penetration (per 100 of population) 1.5
Total Growth '93-'94 (%) 59
Ratio of
» Household % of Fibre in CATV lines
< | Intfrastructure Connections Home Take-up Network to incumbent
g Operator ('000) Passed Rate % (km) lines
B[ camrv 1,260 25 24 N/A 1:24
2 Railway 0 . 0 0 23,000 0
€ | Etectricity 0 o | o N/A 0
)
= Other 0 0 0 N/A 0
Total 1,260 25 24 23,000 1:24

Notes: (1) All data is for 1993/94 unless otherwise stated
(2) BT = 100
*  PSTN - assumes 360 call minutes per month (25% long-distance, 75% local, all at peak-time) + monthly rental + connection
fee amortised over 12 months (Source: Eurodaia)
Mobile — assumes business tariff ar 160 call minutes per month (80% peak, 20% off-peak) + monthly rental + connection fee
amortised over 12 months (Source: FT Mobile Markets)
Leased line — monthly rental charge for a composite leased line in range 2-200km (Source: OECD)
Source:  Infrastructure Questionnaire; Mercer Management Consulting interviews and research ’
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in the forthcoming trials. Furthermore, it has announced the cabling in the short term of 5,000
buildings with fibre optic systems.

Mobile telephony services are provided by France Telecom and the Société Frangaise
du Radiotéléphone. A third competitor, led by Bouygues, will begin offering PCN services at
the end of 1995. Combined penetration stands at 1.5 per cent of population with a total of
807,000 subscribers (46 per cent to digital networks), with subscriber growth of 59 per cent in
the past year. The average monthly bill for an analog mobile telephone is ECU 194 and for a
. GSM telephone ECU 148.

The construction of CATV networks Began in 1986 with the Plan Céble, although some
older networks had been built to provide improved television reception in remote areas. The
Plan Céble project, built by France Telecom, covered the 64 largest urban areas. Private Operators
manage programming and sales, and since 1986 have been allowed to build CATYV infrastructure

as well.

At the end of 1993, the total number of homes passed was 5.3m (25 per cent of all
households), and 1.3m homes were connected (6 per cent of all households). The infrastructure
is split between old networks (3 per cent of homes passed), Plan-Céble networks (65 per cent of
homes passed) and privately built networks (32 per cent of homes passed). The ratio of CATV
lines to telephone lines is 1:24.

Eighty-five per cent of the market is controlled by four Operators:
— Compagnie Générale des Eaux (CGE): 28 per cent of homes connected

— Communication-Développement: 18 per cent of homes connected (Communication-

Développement has announced its intention to sell its networks)
— Lyonnaise Communication (LC): 28 per cent of homes connected

— France-Telecom: 9 per cent of homes connected. By increasingly taking stakes in
the Operators of Plan-Céble networks, France Telecom has become the fourth-largest

network Operator.

The large water companies (CGE and LC) have expressed interest in offering telephony
services. However, the control of France Telecom over the Plan-Cable networks and the various
technical standards used for these networks limits the likelihood of local access competition in

France in the short term.

Other significant alternative infrastructures include (see Exhibits 2.22 and 2.23):

— The SNCEF (railway) has a PSTN network with 450 switches, of which 70 per cent
are digital, and an X25 network with 95,000 internal users. Its long-distance network
operates at 140 Mbps. (See Exhibit 2.24.)

Mercer Management Consulting 1994 Chapter 2: Inventory of Infrastructure in the Member States
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~ EDF (electricity production and distribution) has a significant long-distance optical
network, partially operated by France Telecom. Furthermore, EDF operates CATV
networks in medium-sized cities via its Vidéopole subsidiary (190,000 homes passed).
(See Exhibit 2.25.)

— Inthe Paris region, the local transportation company RATP operates extensive PSTN,
X25 and video networks for train controls and tele-control of stations. It has
rights-of-way along rail and underground tracks.

- Motorway companies all have significant long-distance infrastructures. Their
“operations are usually restricted to a region and they-donot systematically own the
rights-of-way. (See Exhibits 2.26-2.29.)

Exhibit 2.22: Main alternative infrastructures in France

Source:

Category Name Location Comments
Long distance :
Railways * SNCF Nationwide Société Nationale des Chemins de Fer Frangais
Electricity « EDF Nationwide Electricité de France
* CNR Rhone area Compagnie Nationale du Rhone
Qil Pipelines * TRAPIL Northem France | Société des Transports Pétroliers par Pipeline
* SPMR Rhoéne area Société du Pipeline Méditerranée - Rhone
Gas Pipelines * GDF Nationwide Gaz de France
* SNGSO SW of France Sté Nationale du Gaz du Sud Ouest
Waterways * VNF Nationwide Voies Navigables de France. 100% state-owned
* CNR Rhone area Compagnie Nationale du Rhone
* Port Autonome de Pans Paris region
* Port de Nantes Bretagne, Loire
Franchised « Cofiroute East of France Compagnie Financiére et Industrielle des Autoroutes
Highways * ASF South of France | Société des autoroutes du sud de la France
« SANEF NE of France Société des autoroutes du nord et de I'est de la France
* SAPRR East of France Société des autoroutes Paris-Rhin-Rhone
* SFTRF East of France Société Frangaise du tunnel du Frejus
* Villexpress Villexpress has no franchised highway for the time being
« STMB SE of France Société du tunnel sous le Mont-Blanc
Local :
Local transport | * RATP Pans area Régie Autonome des Transports Parisiens
*« TRANSPOLE Lille Transports en Commun de Lilte
« RTM™ Marseille Régie des Transports de Marseiile
«TCL Lyon Société Lyonnaise des Transports en Commun
Caple TV « France Télecom
« Lyonnaise Communication
« Com-Dev (Caisse des Dépots) Communication & Developpement
*CGV Compagnie General de Videocommunications
Loca! Public « Lyonnaise-Dumez
Utilites « Générale des Eaux Parns
* CPCU Paris
Telepont « Paris lle-de-France Pans Compagnie Parisienne du Chauffage Urbain
« Euroteleport de Roubaix Paris
* World Teleport of Marseille Roubaix (Lille)
Provence Marseilie
* Teleport Cote d’Azur Nice Sofia-Antipolis
* Teleport Avignon Avignon
* Teleport Mez Metz

Mercer Management Consulting research
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Exhibit 2.23: Summary map.of the alternative long distance infrastructure in France

Note ;

» Topological summary only : see individual
maps for full accuracy and detail

« Includes planned and actual fibre networks

« Excludes copper networks

Source:

Mercer Management Consulting research

Exhibit 2.24: The Société Nationale des Chemins de Fer Francais (Railways) telecommunication
infrastructure

Country

France

SNCF

—

Source

Merce

Nauona Swaches.

— Flre Opac Core Natwort (TG snes

e ElacUbed Cables Wrws. (ASw Mash WA

INemaunal CoNNechone.

: Mercer Management Consulting research

r Management Consulting 1994

Current Features
Cane

* SNCF has 4700km of optic cabies wth an
average o7 20 tres (which represents 80,000km
of optx fiores.)

= The fibre’'s capectty ¢ 140 -

Qe Lsg

« Operauon and cooraination
» Duta transmoson/Vioeo conterencing
* TechniCai LNK3 Detween 3DECEC POINLS

1oty aentcal to France Temcom network
fegtures with Nigh Dotential 10r cCapacty
morovement

* 25% Of the tibres are avasabie and Not used Dy
SNCF

« Deveiooment of SO is torecast and can be
IMPIsMeNnted DY CraNGING he eXIBLNG hne
.rmena; systems

gy

* SNCF lays the cadle sther in cONdUA3 Desics the
tracks Of UNGerground: 1 depends mainly on the
NAture Of the GrOUNG NG Ihe POLENUS! FAWONX
frequency aiong ine sne

* The unCerground NStalations have rooM 1Or &

$6CONT CaDI6 WNICh Means ail he work has 10 be

Jone again when mying new CaDIes

« Aera: rymg wil De CONIICEreq I the future

.T of
* Aagio connections (ines end-1o-end’

LOCAUSADOD

i ¢ Al new raiway nks built since 1986 we's

€QuIOpea wiih optic cacies Nortk nnxs: South
West towaros Boroeaux anc Nanies

+ The Nign 3peed INks DuE between 1977 ang
1986 nave progresswely beer changed ¢
opuic tidres, pnmarnly aiong the Pars-Lyon
route

* The next pianned Links are Pans-Strusdourg
(ond 1995) and Vaience-Marseille (end 1998)

Seectes

* 15%-20% Of the COlCal "MTWOrR & CO-OWNed
with France Tewcom

Progressvedy 10 the whole ODHIC NeTwork

Network improvements (Ongoing or Planned)
« The SDH system snouia Stan 10 De instalied end of 1994 / mid 1995 and will then De genersiaed

« The opixc cabie programme wiil be followed until 2000/2005

Ownership
« The mna s SNCF's property

neeas

+ ARl new GeveIODMENts have 10 Mee! 18asDIMy CONSIrAINLS CONCEMING the WAy IMIC ana securty
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Exhibit 2.25: The Electricité de France (Electricity production and distribution) telecommunication

infrastructure

Country
France

Electricity

Company
EDF

ERING BHUC Cable AEIWON (e lrmee!

-- Potentul emeraone of e NSO (Sximate)
~

Araas Of FoGh Genafy GOUC CaON NS | SRDITALS)

Man swmcincey bus.

Mercer Management Consulting research

Source:

Current Festures

Geoecal Conameatons | Quest e
« The current networx is mainty COAX { - The Current NETWOrK (S USET eXCIusNely 107
« Ures now the EDF network has rag a low % otoptic | EDF '3 ewctncrty openating purposes

- Securfty systems

- Operating needs related 10 ewctncty
DIOCUCLON 3AC rANSPO™

Cabig =~ Intemal leieONONE NESCS

= Data transmuisson

fibres nstaied

« The 0pnC cabms ratalied nave a 2 1o 34 Megaots
capacty Lecamanon

« The % of avaiabie tores POt Laed by EDF & low

« EDF i3 not atiowed to nstall fagher Capaches than
K5 real OPErRLON NBeCs

Qs i

+ The whoie network (COAX as well as cpuc tbre) 8  SPRGICS
aenal ana 3UPONd Dy the NGR VOREO® PYIONS. !

= O fiores are currently located arouna EDF
NUCIBRT DIOCUCTION UNMS ANC Main
Peacsuarters in Lyon anc .a Détense in Pars

* |+ Trerneewonc s based on PO muntpiexing

Network improvements (Ongoing or Planned)

* A mayor prog of optc cable
« Links with Germany and SOam are priormes

Detween Maps French towns Nas been auNcHS

Ownership

« The pylons and the wnole ana 18 owned by EOF

« The Franch Govermen: anc 106ai au Koep the ot the iana the pyions anc
allow the concession to EDF

» The EDF conoeesion has 1o MIts 1 s Of POMNLAI New Gevelopments as iong as EDF xeeps all
cabies On 1he emsung pylons
* Al the ererance of targe towns 1Nere are MOre Fe3INCHIONS a3 MOTre IOCAI AUTHONEITONS are requitec

Exhibit 2.26: The SANEF (Highways) telecommunication infrastructure

— SANEF s GDELNG OOUC CADIS
== SANEF S ngrmry oo 1Or ARSI OSLK GRS VuLARENONS
Other Fronch haghwars.

Source:

Mercer Management Consulting research
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Country Category Company
France Highway SANEF
Current Festures
General Consdenuons Currantiice

= Cutren highway ODerating neeas.
- Emargency calis
= Electron sgaaisations
=~ Trafhc management

« SANEF wants 1o optimuse s current instaiiations
Dased on TG0 wirelass COMMUNKCAON

«i13 racio yStem nas a 4X2 Megabrs CapacTty with |
potenuai 10 nCrense 2 10 16 MeGaDRS !

{ Losausauon
Catle
« From Combtes (A1/A2 junction) 10
« SANEF has onty 50w of 0OUC fibre Freenes (near Arras)
+ The cabies natwiea contam 10 fibres with 34
Meganns ¢apaczy of wnich only 8 Megadas we Spectics
currently used
* SANEF 18 very sensnive 10 the margnal
Duct Profrabiity Of As CeveIODMents ~ s was
Ot 13VOUrabie 10 OPIKC Cabie NeTwOrk
* SANEF lad 13 optc cables in uni now

9
conauns leaving room for 1 or 2 cables more

+ The senai matalation was lechmicaily a3 rekadie
NG s NOL tetaned

Network Improvements (Ongoing or Planned)

* NGO CADIS NECwOr IMplementalion was PlaNNed umil now

« The wwestment requeed 1or ODUC CEDIS NIBISLON B IAFGe GVen 1he COMPANY Mhancial resources and

current lega on tmirg pan

Ownership

*The ] of the a1 the end Of IS CONCERSON With Zero
CORSIGeraton o recompens e

Mercer Management Consulting 1994



Exhibit 2.27: The SAPRR (Highways) telecommunication infrastructure

Country Category Company

France Highway SAPRR

Current Features
Gaoen Conydemnton: | Quuenlioe
« The current network s 1500 km copper COAX * Urgency cails network
» The O0UC CADISS rEOreeHN! 3DOOXIMAISY + Tougate intormaton transte”

300 xm * Tranc MIOIMation Iransmsson

i <E ooarg

Capie '
* The cabie comain an average of 101¢ 15 cotic w2 AUSAAT

1iDres ot whch 50% * The OOL:C CADISS were M3TaIed CN TeCH~

«The

AIGNWaY COARIUCION:

« They are concenmrated aNG the Nignwav AS
Rugt {Dwon-Dbie: and A39 /Franciienne-Troves
* 50% of cables are buned and 50% m conduts

* The ucCts have Aways enOugh reom 1or one of

Spectcs
« The remaining capacty was 10°ecastec f¢*

MOre New Cabies

* The current nstaliation are mamly 9ONe N 100080CUMY/SUVINIANCS DAIEC ON S3Me3
CONCUA BT 11 13 MOre EXPenIve SYSiems DIanned n e ofinal Nighway

* ASrial SOLLONS 279 WX USed very often Proects. s i3 MO ME TTeC tha CuTen!

OPUCII CAD® NEEWONK wiil D8 .ty UseC

Network improvements (Ongoing or Planned)

* The company planned to nstall SDH MuUtPiexng equOMeNnt3 107 MG 1995 the CurTent sysiem used &
the France Teiscom Trans-fix systern

+ OpIC cabiss e Systematically instaled GUrng new NiIGhway devecoments Of MaINteAance works

« WAh an 300r0onale Rvestment DOtental the whoM NEEWOK COGIS De ERANDe 10 ODLC *reS : i8S than
Ive yoars

+ A sDecial use of the Nighway company Telecom network has 10 b8 aporoved by Government services
“DGPT ana couid get the approval Only 1t ail users are he: and
Ownership

— SAPRA'S #A8:NQ OPUC Cable.
* The mnct French t
- e SaPRA N Dosenul for Aure oDUC — n:7:71;fsmmmmwrmm-w company has a managemen:

-0 0 Otner French ey « The Teico infrastructure « the company property
-Umdtaauyluuca nmmmenvyb&wnrm.mpm Own needs

Source: Mercer Management Consulting research

Exhibit 2.28: The Cofiroute (Highways) telecommunication infrastructure

unt Category Company

France Highway Cofiroute
Current Features
GensnlConagernions Qurreatuse
* The Cotiroute ODUC CADISE QO ACTORS feQIONS Of * Tragmonal highway Operalions neeads
figh density Of popuRLOR * Data tranamason
I The future & COUID De that INese CADWS will
Canie De used a3 it was ntally ‘orecasted for
along the nig!
« The cument ootk cabie network has about 350km
* The optic cabies cortain 10 tdres =OSALsaton
« 50 Of the hibrea capacity o avasabie
« The transmiss«on capacty s 8 10 10 Megaons + The operating OoUC Cabies lay Detween AD.s
" (AT0/A11 crossroad) LeMans and Orwans
Dugt
Soscicy
« Codrel instalied underground conduits 1or 1S 0otC
cabws * It 30ems 1hat 1N MOSt recent Cables iac
* The conduts have enough r0OM 10 iy New Cabies comam much more than 10 10tes (SOUD | with

NIGh ranamis$Ion CAPACHy aiready

Network Improvements (Ongoing or Planned)
« The optc CADIe MMDIEMENtSLION DrOGrAMMS will take place until 1996/7 with the following oeadines:
320mm

- ond 199Y/mid 96 Link from LaMans to La Graveis (Vie-Rennes)
- ond 199&/mid 97 Link Orieans-Pottier 215km
- end 1997 Link Oneans-Bourges 120km
—— EXUNG DOGC CADKS Ownership
= = Panned ooc cadses « As alt the Gther hignway company's CONFOULe owns the highway and Teiecom mfrastructures but nas
-~ AfoA, end 1995 md 1996 10 Grve Them DACK 10 the Frencn State 1or NOTNG Bt the end Of Ihe  concesson

- 810 B, enc 1926/ mud 1997
- 8108 onas 1997
French negrrways retworn

Source: Mercer Management Consulting research
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Exhibit 2.29: The ASF (Highways) telecommunication infrastructure

France Highway ASF
Current Festures
General ConsOenAURNY Qs
* NOt aliowed 10 iy CaDIa3 without Mnatry * 1N e CUMTENt NETWOK there 13 NO rOOr™ IT
auinoraanon my new cabies N the Ot
« Tocay ONiy FaciO 1NONONS SQUIDMeNt i& NS UeS + 10 The New 1orecasied OPUC CADI®
23 gOVernMent Secres BLowed 1 (NRBAANONS CRICLS LIAGC Bre WB7Ge ONOUGN 1S
o Law Of 1958 122.5 “Coce G8 @ VoINS rORMre” AHOW Nher caDie Wying
= Only instataton necessary for feghway
MENAGEMENT 379 AUOWEC Qurrent Lae
= Radio 1eDNONe 13 & 3eNCE 107 ghway |
customers (thus aiowed ) { *Urgency caus
| «Ewcrronc signassatons
Cabie
Locakaauen
« The cument network 3 mamty COAX tasec
« The ASF & currently instaling an optic cabse « The OpUC CADIS 87 INSTAINGT I DROTTY
network ciose 10 Mrge towns

= Al the curment network wili ot be changed 10
OpUC cabiss Speciesy

= The inks wners capactty & rapdtty
#npOrant will De Changad 10 0PLC Cadbies ena * Very Common equioment. very semuar o°
of 1995 cantical 10 France Tewcom equipment

~ »J=» The racioAsiepRone matalaiens are sermion

s

* The optc Cabies which are curmently instaiied are

onty used & 50%

* The cadie used contans 20 Nores

I

Network improvements (Ongoing or Planned)
- inthe mnmp‘umwmummlumamnanmmnm Are SOECH i high
capacry heeds

Ownership
— ASFs Qumen ONE Cabls netwOrk: (eeTaie) = The owner of the Network is the 'S DUt with
e ASF pownis IUre OBUC CADIS GIVEIONMENE (SatiMute) . * The higrwray have ust a o ARG 1088 the iNTrAstrUCIUle OWNerINE

* Other Franch hafrweys

Source: Mercer Management Consulting research

2.5. Germany

All public telecommunications and CATV infrastructures are owned and operated by
DBP Telekom. This common ownership and operation of infrastructures has resulted in certain

cost savings, such as in civil works.

Germany is the largest telecommunication and CATV market in the EU (see Exhibit
2.30). At the end of 1993, there were a total of 36.7 million PSTN access lines, representing
23 per cent of the EU total. The number of public pay phones was 180,000. The penetration of
telephony is 46 lines per 100 population, one of the lowest levels in the EU, due to the low
telephony penetration in the former East Germany. The line density in Germany is 103 lines per
square kilometre and line growth from 1982 to 1992 was 63 per cent. The average monthly bill
(rental + usage) for a PSTN line is ECU 51. DBP Telekom has below average productivity, with
159 lines per employee.

The total number of leased lines at the end of 1993 stood at 920,000, of which 81 per cent
were analog. The average monthly cost for a 2Mbit leased line is ECU 27,662, which is 9.4 times
the cost of a similar line in the UK. There were 86,500 packet-switch connections and 420,000
Basic Rate Access equivalent ISDN connections. As ISDN is being positioned and priced as an
advanced substitute for telephony services, the number of ISDN connections is expected to total
more than 2 million by 1998.

Chapter 2: Inventory of Infrastructure in the Member States Mercer Management Consulting 1994
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Exhibit 2.30: Country statistics summary for Germany

av

Germany
Population (m) 79.6 ; ECU Index?
» : Average Monthly Bitt
o GDP per Capita (ECU) 18.814 for PSTN 51 132
£ =
Q. Area (kmz) 356,854 ) Avera M tall i i
c ge Monthly Bill for !
5 I £ | Mobile-Analogue 122 | 145
© | Popuiation Density (per km2) i 2235 @ -
= = | Average Monthiy Bill for 122 142
@ Mobile-GSM
@ | Number of Households (m) 35.256
Number of Households with - | Average Monthly Bilt for |
Television (m) 34.55 Leased Line (2.0 Mbits) | 27862 | 941
Deutsche Telekom * DBP member of pan-European ATM
Main Lines (m) 36.7 trial
Lines per 100 Population 46 . Datex M (SMDS) service deployed in
Lines per 100 Households 104 ATM | 20 cities
Lines per km2 103
~x | Pubiic Pay Phones 180,000 gﬁ
S | Digitalisation of Trunk Network (%) N/A = - - -
2 Fibre Optic in Network (km) 56.200 0 * Large scale trial by DBP in all major
$ |ore Yptic in Networ : 2 cities plus a parallel deployment of
=2 | Employees 231,000 o SDM rings in access network
‘€ | Lines per Employee 159 O | SDH
& [ Average Local Loop Length (km) 2 E
E | Call Failure Rate — Local % N/A »n
2 [Call Failure Rate — National % N/A % :
£ [Fault Rate - Faults/Line/Year I ON/A P-4 * Testing of ADSL VOD system in Berlin
is planned for the end of 1994
Mobiie Networks VvOD
Total Subscribers ('000) 2,334
Penetration (per 100 of population) 2.9
Total Growth '93-'94 (%) 50
5 Ratio of
» ! Household % of Fibre in CATV lines
=< | Infrastructure Connections Home Take-up Network to incumbent
g Operator | (’000) Passed Rate % (km) lines
L
g CATV 13,730 61 64 N/A 1:2.7
S Railway 0 0 0 4,000 0
g Electricity 0 0 | 0 30,000 0
] i
< Other | 0 0 0 0 0]
Total 13,730 61 64 34,000 1:.2.7
Notes (1) All data is for 1993/94 unless otherwise stated
(2) BT = 100
* PSTN - assumes 360 call minutes per month (25% long-distance, 75% local, all at peak-time) + monthly rental + connection
fee amortised over 12 months (Source: Eurodata)
Mobile — assumes business tariff at 160 call minutes per month (80% peak, 20% off-peak) + monthly rental + connection fee
amortised over 12 months (Source: FT Mobile Markets)
Leased line — monthly rental charge for a composite leased line in range 2-200km (Source: OECD)
Source: Infrastructure Questionnaire; Mercer Management Consulting interviews and research

Mercer Management Consulting 1994
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SDH equipment has been on trial and installed primarily in the access network. Two
large-scale trials have taken place (SYNET and VISYON) in all major cities, with the parallel
implementation of SDH rings in the access network. In addition, DBP Telekom used optical
fibre access systems extensively during the upgrade of the access network in Eastern Germany.
Testing of an ADSL video-on-demand system is planned for the end of 1994.

DBP Telekom is a participant in the pan-European ATM trial and already offers
ATM-based services (Switched Multi-Megabit Data Service, called Datex M) in about 20 cities,
although fully developed services are not expected before 1996. DBP Telekom and France
Telecom have announced. cross-border services based on ATM,.which are.due to start in 1995.

The total number of mobile network subscribers in Germany was 2.3m in November
1994, representing an overall penetration of 2.92 per cent of the population. De-Te Mobil operates
two networks: a C-450 analog network launched in 1985, which currently has 734,000 subscribers
(9 per cent lower than November 1993); and a GSM network launched in 1992, which has
799,000 subscribers (120 per cent growth in the last year). Other Operators are Mannesmann,
which launched a GSM network in 1992 that has about 785,000 subscribers (104 per cent yearly
growth); and E-Plus, which launched its network based on the DCS 1800 system in May 1994
and now has about 16,000 subscribers. The average monthly cost of owning either an analog or
GSM mobile telephone in Germany is ECU 122.

The construction of CATV networks began in 1982 and coverage of the country has
grown rapidly. At the end of 1993, the German CATV network represented about 50 per cent of
the homes passed in the EU. By the end of 1994, DBP Telekom plans to have passed 22.8
million homes with CATV infrastructure (66 per cent of all homes). Of the homes passed now,
13.7m are connected (39 per cent). The ratio of CATV lines to telephone lines in Germany is
1:2.7.

The two infrastructures (PSTN and CATYV) are largely one and the same at higher
levels and share most of the same local network infrastructure. The local CATV distribution
network uses a COAX/COAX architecture. There are upgrade plans to increase its capacity by
digitalising the signals.

The only non-terrestrial alternative to DBP Telekom for CATV services are the
Direct-To-the Home (DTH) satellites. DTH systems have a penetration of about 15 per cent,
mostly in the eastern part of the country where terrestrial television signals were difficult to

receive after re-unification.

Significant alternative infrastructures include (see Exhibits 2.31 and 2.32):

— Deutsche Bahn (railway), which operates a PSTN network (more than 200,000 users),
an ISDN network and an X25 network (more than 10,000 users). It owns the

Chapter 2: Inventory of Infrastructure in the Member States Mercer Management Consulting 1994
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rights-of-way along the tracks and has expressed an interest in offering public
telecommunications services (see Exhibit 2.33).

— RWE (an electric company), which operates a network which covers the western
part of Germany. It announced in January 1994 the formation of CNI in association
with Deutsche Bank and Mannesmann (see Exhibit 2.34).

— Bayernwerk (an electric company), which has an extensive network in Bavara,
including rights-of-way (see Exhibit 2.35).

Exhibit 2.31: Main alternative telecommunication infrastructures in Germany

Category Name Location Comments
Long distance :
Railways » Deutsche Bundesbahn | Nationwide Ownership shared with regional
Electricity « RWE Regional governments (Lander) in certain
¢ Bayermnwerk/Viag Regional cases
*« VEW Regional Vereinigte Elektrizitatswerke
* VEBA Regional Westfalen Aktienges elischaft
HEW Hamburg
* Isar-Amperwerk Munich
VEAG Berlin Vereinigte Energiewerke
¢ Badenwerk Aktiengeselischaft
e Energie Versorgung Baden-
Schwaben Wurtemberg
Gas Pipelines « Ruhrgas AG Nationwide
* Wintershall AG/ Wingas | Nationwide
* GVS Baden- Gasversorgung Siddeutschland
Wurtemberg GMBH
Oil Pipelines
Waterways
Highways » State & Lander Project to create the Deutsche
Autobahn AG
Local :
Local Transport | » BVG Berlin Berliner Verkehrs-Betriebe
« SWM Munich Miinchen, Verkehrs betriebe
Hamburg Hamburger Hochbahn
Aktiengeselischaft
Frankfurt Stadwerke Frankfurt/Main
Stuttgart Stuttgarter Strassenbahnen
Aktiengeselischaft
Cable TV » DPB Telekom Nationwide Deutsche Bundespost Telekom'’s
Urbana monopoly
Anga
Local Public
Utilities
Teleport » Teleport Europe GmbH | Hannover
» Media City Leipzig AG Leipzig
* Rostock Teleport Rostock
¢ Skanska Hamburg
» Teleport Bremen Bremen
* Teleport Mediapark Cologne
Cologne

Source:  Mercer Management Consulting research
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Exhibit 2.32: The Deutscher Verbund Gesellschaft network (National Electricity Grid) telecommunication
infrastructure

DVG Members:

1 Badenwerk AG

2 Bayermwerk AG

3 Berliner Kraft and Licht Bewagt AG
(owned by Preussen Elektra)

4 Energie Versorgung Schwaben AG

5 Hamburgislire Electricitats ~ Werke AG

6 PreussenEledtra Aktiegeselischaft

7 RWE Europe Aktiegesellschaft

8 VEAG Vereignite Enegie Werke AG

9 Vereignite Elektricitatswerke Westfallen AG

Mercer Management Consulting research

Source:

Exhibit 2.33: The Deutsche Bahn (Railways) telecommunication infrastructure

Country Category Company
Germany Railway Deutsche Bahn AG
Current Feature
Canie Current ize
« Current DB's oplic network has about 1000 * Specitic riway NforMation exchange
Kin with 12 10 24 0PUC Dbres « Data traramasion (Packet switching
« The current transmson capacty s 34 cats network
Megadas ans could be MProved sasity up -E boaras 0
m 10 622 Megabns - g of the tatic
C * Some instananons akeady have 622 - Sgnatimg (80,000 poxes’
s Megabds transmisson capacty « interNaI LeDNONe Neeas (210,000 ines!
, + DB 13 usNg for i3 OWN PUTDOses aboul 210
/ 3tbres LoCAPIRURE
q st * The current OpIX NEIWOrK 3 Maunty along the
Rign speed raiway kne3 Of the ICE
« The gucts are maunly underground: only * 11 @ kAKng aiready 20 Maror German towns,
10% are overnead cabies along the raiway + The very Nighly DODUIatES regons were
hnes consicered a3 proMMes
Donmund « The condurts have usually room to lay
Ousasigort furmer cabies Speces
( + The current mulipexing System s the SO
* { xan « DB has an AGVANCSG 18He0NONe Network -
X ISON
P
; \ Franitun
14

Network Improvements (Ongoing or Planned)

« The current network will De extanded untl 4,000 km 1N the next 4 years
« DB watl ink Eastem and Western Germany as well As he Southem and Nofihern pant

Ownership

« As DB Owns 13 Network it aliows the COMORMY 10 iRy &Ny amount Of CADles wANOUt Naving 1o get
any authonsation or spprovat

—— f0re OPIC COM NEtWOrK (estamate)
- Dotenimi fUTLUMS COVICOMENTS Of e OONC NetwOrk

Mercer Management Consulting research

Source:
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Exhibit 2.34: The RWE (Electricity utility) telecommunication infrastructure

Category
Electricity

Country

Germany

Company

RWE

Mercer Management Consulting research

Source:

Current Features

v

Gecen Consgequors . Cicremuse

| = Intemai LseONON® ANC operation
* The RWE network 13 covenng the mast asnsery innaprec ! leeohone Needs
Gorman regrons winch represen: ciose 10 17 mulion dectie l + Totecontrovsurvesdiance

* The maienal U3ed 13 Manuiactured Dy Swmens ans Encason \ + Data iransmaaon 107 sectnety
oDeraton neeas
Caie

* AWE nas by now 3800KM OOUC CaDiIes 2ireacy :nstaliec n
Wee Germany - end of 1996 the DISNNEC Networ SHOUIC
reach 4300km - in East Germany 1000k are nstated and 1
Should e SoudIed unt 1996 i

!

| aacansag
o Wes: Germany:
= Rnew/Runr area: Qusseicor-
Kon-Essen-Deszi
- Rnen/Mmn ares: Luowigshaten-
Mannnenm-Stngan
= East Germany:
- Leong-Chemerz-Corbus

« The cadies ax3 contan 30 1iDres Of which onty 210 & are
currently usea by RWE

* The ‘ransmesion capactty @ an avemge of §22 Megadns and
on aome iines even 2.5 Gigabns (Easen to Kéin)

1
fua | Setarzs
= Al RWE cables are asnal (95%) by the ‘ *The 9 SYRem used 15 SO=
power pytons | ©onthe whoie nework
*The $% are lad in or conauts i
H

Network improvements (Ongoing or Pianned)

+ The optc cCabie MEAIAUON Are PIANNET UNTIE 1996 10 Nave The Whole NETWOIK COVErage - this means.
700Km mote 1 West Germany anc 1000km more i East Germany umt< 1996
* RWE s cummently tyng 10 fing the way 10 organise The tinal user CONNECIONS 10 NS NEtWOrk

Ownership
* AWE owns the lanc and 1he telecom nrastructure as € i3 a part of the electncly transporaton
nfrastructure

* RWE s the 50ie owner. Il 1NVesied and inscatied the whole Newor

Exhibit 2.35: The Bayernwek (Electricity utility) telecommunication infrastructure

Category
Electricity

Country

Germany

Company
BAYERNWERK / TB&D

1\1\1
4

|

l

t

NV

Mercer Management Consulting research

Source:
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Main Activity
Estures

« Bayernwerk o the West Germany's thirg Iargest Suppher of elcIncity and. through equity intesests in
regonal GistrdUIors. provices Bavara winh most of 13 1equIrements in eecinctty

* In T8 New 3ates, Bayemwerk is acive at DOh the SUDMIregIONA: &3 wel a3 the regioNal and Iocal
ovei. sbove i n Thunngia At the SUPrAMBQONA| level. this takas PIACe as part Of the Management at
he afihated company VEAG Veremngie Energewerke AG

* Baysrmnwerk 0perates a network of Nigh anc Nghest tENSION IraNSMION INes wih length of apprax.
5500 km mainly overneac

« RWE Energy and Preussen-Eiextra are Bayermwaerx main partners in Germany

Qwoenhg

« Bayerrwerx & 1he owner 01 ail the siecincity infragiruciure But has NO! the ownershe of 1he grounc
wpponing the pylons

* The company has a concasson 1rom ail POLeNtial owners A4S the LANGE., 1egonal aUTROMMs Of even
the tarmers

Telecom Rights of Way
Qwoeno

* Bayemwerx Owns 1he ngnis of way SiOng A3 Overnead Nigh power iNes
* Thers 13 a bmfied nuMder o1 Cabies 10r which Bayermwerk owns e 1ight Of way - 10 iy more cabies
special o) could de y

hegal Athioraalons

* Bayernwerk GOes NOX Need 2Ny legal aUThONSANION M the kMg of 13 Previous agreements (O iy CaDles
ONg 13 gn power Iines

* Special could be y for g
oxistng GUCHS 60 NO! CONtIN SNOUGN FOOM 107 New Cabies

Iechacal Autnormations

e The
ne y to have a

£ 113 Necessary 10 dig as the

Y when the aefial InStaliabons reach the imds - then
10 izy MOre CabIS3 ON the aame pyONs

are muny

Chapter 2: Inventory of Infrastructure in the Member States



Other alternative infrastructures include other electric companies (VEW, VEBA, VEAG,
etc.), gas pipeline companies (Ruhrgas, etc.), highways, local transport companies (BVG in
Berlin, SWM in Munich, etc.) and several teleports (Bremen, K&ln, Hamburg, Hannover, etc.).

2.6. Greece

In Greece, OTE is the sole provider of reserved services and sole owner of the public
telecommunications infrastructure (see Exhibit 2.36). It operates 4.6m access lines, representing
a penetration of 44 lines per 100 population. The levels are relatively high by international
standards. However, there are large differences between Athens (with high penetration) and the
rest of the country. Furthermore, the quality of service (in terms of fault rate, call failure rates or
waiting time for a connection) tends to be low compared with most other international Operators.
The line density in Greece is 34 lines per square kilometre and line growth between 1982 and
1992 was 77 per cent. The average monthly bill for a PSTN line is ECU 74. OTE has average
productivity, with 168 lines per employee.

Data transmission is supported by leased lines (mostly analog), a packet-switching
network, currently under expansion and a high-speed data link service in the largest cities. In
1992, there were 12,300 leased line connections and 500 packet-switched connections. The
average monthly cost for a 2Mbit leased line is ECU 6,882.

The penetration of mobile telephony in Greece stands at 1.3 per cent of the population,
with a total of 135,000 subscribers. This figure rose from about 12,000 subscribers the previous
year. Mobile services are offered by two consortia which are setting up GSM networks across
the country. Panafon is a joint venture of France-Telecom, Vodafone and the Kokkalis. Its network
was launched in 1993 and now covers Athens, Thessaloniki, Patras and Crete. It has
73,000 subscribers (940 per cent yearly growth). The other network is a joint venture of STET
and NYNEX called Stet Hellas. It was also launched in 1993 and has 62,000 subscribers
(1,146 per cent yearly growth).

CATV networks are limited, with only a few thousand subscribers. CATV Operators
face very strong competition from the many private terrestrial TV channels which have emerged

since the television market was deregulated in 1990.
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Exhibit 2.36: Country statistics summary for Greece

+d

Greece
Population (m) | 10.1 | ECU | Index2
P : 1 Average Monthiy Bill | i
8 GDP per Capita (ECU) ! 6,332 for PSTN 74 191
L *
Q. | Area (km?2) 131,957 0 | Average M Bill f I
© ge Monthly Bill for
A % Mobile-Anaiogue | N/A N/A
© | Popuiation Density (per km?2) 77.8 © - -
£ = | Average Monthly Bill for 119 138
[ Mobile-GSM
o | Number of Households (m) 3.449
f holds with -|{-Average Mortthly Bill for
Rumber o (Hm°)”se olds wit 2.76 Leased Line (2.0 Mbits) | 6882 | 234
OTE « N/A
Main Lines (m) 4.58
Lines per 100 Population 44 ATM
Lines per 100 Households 133
Lines per km2 34
x» | Public Pay Phones 55,093 g’
& | Digitalisation of Trunk Network (%) | N/A = A
% Fibre Optic in Network (km) N/A ]
2 | Employees i 26,716 ';
+ [ Lines per Empioyee . 168 L | SDM
& [ Average Local Loop Length (km) N/A g
£ [ call Failure Rate - Local % N/A n
3 [Call Failure Rate — National % N/A %
£ [Fault Rate - Faults/Line/Year N/A Z s N/A
Mobile Networks vOD
Total Subscribers ('000) 135
Penetration (per 100 of population) 1.3
Total Growth '93-'94 (%) 1,025
Ratio of
» Household % of Fibre in CATV lines
=< | Infrastructure Connections Home Take-up Network to incumbent
g Operator ('000) Passed Rate % (km) lines
L
]
> CATV 0 0 0 0 0
S Railway 0 0 0 N/A 0
—r
c Electricity 0 0 0 N/A 0
)
-t
= Other 0 0 0 0 0
Total 0 0 0 0 0
Notes: (1) All data is for 1993/94 unless otherwise stated
(2) BT = 100
* PSTN - assumes 360 call minutes per month (25% long-distance, 75% local, all at peak-time) + monthly rental + connection
fee amortised over 12 months (Source: Eurodata)
Mobile — assumes business tariff at 160 call minutes per month (80% peak, 20% off-peak) + monthly rental + connection fee
amortised over 12 months (Source: FT Mobile Markets)
Leased line — monthly rental charge for a composite leased line in range 2-200km (Source: OECD)
Source:  Infrastructure Questionnaire; Mercer Management Consulting interviews and research
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2.7. Ireland

Ireland’s national Operator, Telecom Eireann, has a monopoly on all national
telecommunications infrastructures. The CATV networks have been established since the early
1970s. The largest network, Cablelink, is in Dublin and Telecom Eireann is a major shareholder.

The total number of access lines is 1.16m (see Exhibit 2.37). Ireland has one of the
lowest telephony penetration levels in the EU with 32 lines per 100 population. The density of
lines in Ireland is the lowest in the EU at 16 lines per square kilometre, but line growth between
1982 and 1992 was.the highest in the EU at.95. per.cent. The average monthly bill for a PSTN
line is relatively high at ECU 73. The number of lines in operation per employee is low — only

88 lines per employee.

There are about 19,000 leased lines in service and the average monthly cost for a 2Mbit
line is ECU 4,069, which is 1.4 times the cost in the UK. Telecom Eireann offers packet-switched
transmission as well as services based on X25 (Videotex, EDI, E-Mail, etc.). In 1992, there were
1,020 packet-switch connections. ISDN trials have been completed and ISDN services are now

being deployed on an overlay basis.

Network digitalisation stands at 71 per cent and is expected to reach 100 per cent by
the year 2000. There are approximately 70 Digital Switching Units in service in the network
handling local, trunk and international telephony, mobile telephony and other services. The
long-distance network architecture is designed with three levels, and 74 per cent (as a percentage
of system-km) of long-distance transmission now uses optical fibre. SDH trials are taking place
with a view towards deploying SDH technology in ring structure, using STM4 and ultimately
STM16. The call failure rate on local calls is 0.7 per cent and on national calls 1.6 per cent. The

number of faults recorded per line per year is 0.21.

Mobile telephony is provided by Telecom Eireann with both TACS-900 and GSM
services. Penetration stands at 1.7 per cent of the population; growth in the past year has been
42 per cent. The Eircell analog service was launched in 1985 and now has 71,500 subscribers,
compared with 52,600 in November 1993. The GSM service was launched in 1993 and now has
about 3,800 subscribers.

At the end of 1993, CATV penetration stood at 42 per cent of homes passed (0.45m)
and 40 per cent of homes connected. The ratio of CATYV lines to telephone lines is 1:2.6. Networks
are concentrated in a few large cities as it is not economical to provide service in remote rural
regions. Older networks, such as the Cablelink network in Dublin, are being upgraded to a
COAX/COAX tree-and-branch structure so they can broadcast 50 to 60 channels, compared
with 15 to 20 channels at the moment. These networks could be easily upgraded subsequently

for higher capacity and/or interactive services.
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Exhibit 2.37: Country statistics summary for Ireland

Ireland
Population (m) 35 ECU | Index?
7] i Average Monthly Bill l
o ! GDP per Capita (ECU) 11,427 for PSTN 73 | 188
L =
2 | Area (km2) 70,283 ® | Average Monthly Bill f ‘
(] ge Monthiy Bill tor
5 £ | Mobile-Analogue 00 119
O | Population Density (per km2) 50.1 @ -
£ = | Average Monthly Bill for 162 188
@ Mobile-GSM ‘
@ | Number of Households (m) 1.066
~ ‘Average Monthly Bill for !
Number of Households with ) .
Ty 1.045 Leased Line (2.0 Mbits) | +069 | 138
Telecom Eireann
Main Lines (m) 1.16
Lines per 100 Population 32 ATM
Lines per 100 Households 110
Lines per km2 16
x | Public Pay Phones 6.280 c:”
[
igitalisation of N y 71 -
§ D_'glta 'Sa.l n of Trunk Network (%) @ *Telecom Eireann has 422 trials
= Fibre Optic in Network (km) N/A @ underway
2 | Empioyees 12,790 l;
+ | Lines per Employee 88 L | SDH
8 [ Average Local Loop Length (km) N/A %
E | Call Failure Rate - Local % 0.7 »
3 [Call Failure Rate - National % P16 %
£ [Fault Rate - Faults/Line/Year ;o 0.21 <
Mobile Networks VvOD
Total Subscribers ("000) 75.3
Penetration (per 100 of population) 1.7
Total Growth '93-'94 (%) 42
? | Ratio of
» Household % of Fibre in CATV lines
< | Infrastructure Connections Home Take-up Network to incumbent
g Operator (’000) Passed Rate % (km) lines
S| cawv | 430 42 96 N/A 1:27
2| Raiway | 0 0 0 NA 0
c Electricity 0 { 0 0 NA 0
m *
< Other 0 0] 0 0] 0
Total | 430 42 96 N/A 1:27

Notes: (1) All data is for 1993/94 unless otherwise stated
(2) BT = 100
*  PSTN - assumes 360 call minutes per month (25% long-distance, 75% local, all at peak-time) + monthly rental + connection
fee amortised over 12 months (Source: Eurodata)
Mobile — assumes business tariff at 160 call minutes per month (80% peak, 20% off-peak) + monthly rental + connection fee
amortised over 12 months (Source: FT Mobile Markets)
Leased line — monthly rental charge for a composite leased line in range 2-200km (Source: OECD)
Source:  Infrastructure Questionnaire; Mercer Management Consulting interviews and research
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It is estimated that Direct-To-the Home (DTH) satellite systems are installed in 3 per cent
of all households.

28. Italy

Italy has kept a monopoly on the provision of infrastructure for telecommunications
purposes. Outside Telecom Italia, only some public bodies, such as public transportation or
energy companies, are allowed to operate their own infrastructures.

The number of access lines in operation is 24.2m and telephony penetration stands at
42 lines per 100 population, which is average by EU standards (see Exhibit 2.38). This contrasts
with a higher than average mobile telephony penetration (at 3.5 per cent of the population). The
line density in Italy is 79 lines per square kilometre, and line growth between 1982 and 1992
was 61 per cent. The average monthly bill for a PSTN line is ECU 59. Telecom Italia has high
productivity, with 271 lines per employee.

Data transmission services are offered by Telecom Italia with leased lines,
packet-switching (45,000 connections) and ISDN services. In 1992 there were 242,000 leased
line connections, of which 79 per cent were analog. The average monthly cost of a 2Mbit leased
line is ECU 13,036.

Digitalisation of the trunk network stands at 48 per cent. The call failure rate in Italy is
high by EU standards: 3.9 per cent on local calls and 4.8 per cent on national calls. The fault rate
is similar to other EU countries at 0.12 faults per line per year.

Telecom Italia started trials of SDH/STM1 in 1992. SDH is currently deployed in the
national backbone network and in the distribution network with metropolitan SDH rings being
installed. Telecom Italia is participating in the pan-European ATM trial. It is also planning an
ADSL video-on-demand trial for the end of 1995 for 1,500 users in Milan.

Mobile penetration is 3.5 per cent with a total of 2m subscribers. Total yearly growth
from 1993 to 1994 was 84 per cent. Services are offered by Telecom Italia through an RTMS
system launched in 1985 which has about 17,500 subscribers, a TACS-900 network launched in
1990 which has about 2m subscribers and a GSM network launched in 1992 with about
52,000 subscribers. A second GSM licence was awarded in April 1994 to a consortium led by
Olivetti, with service to start in 1995.

There are no significant CATV networks in Italy. None have been licensed and the
market is unattractive due to heavy competition from terrestrial channels. For similar reasons (in
addition to poor satellite coverage of large parts of the country), penetration of satellite DTH

equipment is low.
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Exhibit 2.38: Country statistics summary for Italy

‘ Italy
Population (m) | 577 | ECU | Index:
- ! Average Monthly Bill ! 0
» ge Monthly ‘
o GDP per Capita (ECV) 15,430 for PSTN 59 151
L =
L. | Area (km?) 301,277 @ | Average Monthly Bill f
® g y Bill for
s £ | Mobile-Analogue | 1o | 126
© | Population Density (per km2) 191.7 © -
£ ¥ | Average Monthly Bill for |, o 169
[ Mobile-GSM |
o | Number of Households (m) 20.766
Number of Households with 20.56 -’f“'efa%eu'."b"‘g'g a‘g.'m I 13.036 | 443
Television (m) : eased Line (2. its)
Telecom ltalia « Participating in the pan-European ATM
Main Lines (m) 24.23 trial
Lines per 100 Population 42 ATM
Lines per 100 Househoids 117
Lines per km2 79
x | Public Pay Phones 400,187 g)
[
igitalisati fT rk (% 48.4 =
3 D.ngntahsat'lo»'w of Trunk Network (%) 5 @ * SDH technology currently deployed
2 Fibre Optic in Network (km) 1,100,00 F‘-’ in national backbone network and
2 | Employees 87,370 o also in distribution network
€ | Lines per Employee 271 L | SDH
2 [ Average Local Loop Length (km) N/A s
£ | Call Failure Rate — Local % 3.9 (7]
3 [ Call Failure Rate — National % 48 2 _ »
£ [Fault Rate - Faults/Line/Year | 012 4 » Telecom ltalia is planning an ADSL
VOD trial for the end of 1995 for 1,500
users in Milan
Mobile Networks E vOoD
Total Subscribers ('000) | 2,005
Penetration (per 100 of population) 3
Total Growth '93-'94 (%) 84
| Ratio of
» ? Household % of Fibrein ! CATV lines
x Infrastructure Connections Home Take-up Network to incumbent
g Operator ('000) Passed Rate % (km) lines
Ll
[
> CATV 0 0 0 0 0
S Railway 0 0 0 N/A 0
< H
S | Ewectricty | 0 0 0 N/A 0
Q
< Other 0 0] 0] 0] o]
Total 0 0 0 0 0
Notes: (1) All data is for 1993/94 unless otherwise stated
(2) BT = 100
* PSTN - assumes 360 call minutes per month (25% long-distance, 75% local, all at peak-time) + monthly rental + connection
fee amortised over 12 months (Source: Eurodata)
Mobile — assumes business tariff at 160 call minutes per month (80% peak, 20% off-peak) + monthly rental + connection fee
amortised over 12 months (Source: FT Mobile Markets)
Leased line — monthly remal charge for a composite leased line in range 2-200km (Source: OECD)
Source:  Infrastructure Questionnaire; Mercer Management Consulting interviews and research
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Large and modern alternative telecommunications infrastructures are used by the national
railways and the highway companies, among others.

2.9. Luxembourg

The Luxembourg PTT has the monopoly rights to operate a telecommunications

infrastructure for public services.

- Luxembourg is characterised by a high proportion.of international .traffic and a heavy
geographical concentration of its large customers.

There are 206,000 access lines in operation serving a population of 390,000 (see Exhibit
2.39). This means the country has the second highest telephony penetration in the EU with
53 lines per 100 population. Line density is 80 lines per square kilometre and line growth between
1982 and 1992 was 48 per cent. The average monthly bill for a PSTN line is the lowest in the EU
at ECU 26. The PTT has high productivity with 260 lines per employee.

The PTT had 1,080 packet-switched connections as of 1992. There were also 8,430
leased lines in operation, of which 98 per cent were analog. The current average monthly cost of
a 2Mbit leased line is ECU 4,273. '

Mobile telephony services are provided by the PTT. Penetration is 2.5 per cent of the
population and yearly growth between November 1993 and 1994 was 177 per cent. The PTT
offers both an NMT-450 service, which has only 256 subscribers (60 per cent less than 1993)
and a GSM network, which has 11,000 subscribers. The average monthly cost is ECU 200 for
the analog service and ECU 151 for the GSM service.

Ninety-eight per cent of all households are passed by a CATV network (142,000 homes)
and 81 per cent of all households are connected (117,000 homes). The ratio of CATV lines to
telephone lines is 1:1.8. The main Operators are Eltrona, Coditel, Siemens and R. Klein.
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Exhibit 2.39: Country statistics summary for Luxembourg

D1

—
| Luxembourg
Population (m) | 0.389 ECU  Index?
» ; Average Monthly Bill !
o GDP per Capita (ECU) 22,918 for PSTN 26 66
L ®
2 | Area (km2) 2,586 ® | Average Monthly Bill
] ge Monthty Bill for
5 % Mobile-Anaiogue 200 238
© | Population Density (per km2) 151 © .
£ = | Average Monthly Bill for 151 ' 176
& | Number of Households (m) | 0.145 Mobile-GSM
f | ith '+ Average-Monthly Bill for |
e (',"“°)”seh° ds wit 0.142 Leased Line (2.0 Mbits) | +273 | 145
PTT - N/A
Main Lines (m) 0.2055
Lines per 100 Population 53 ATM
Lines per 100 Households 142
Lines per km? 80
x Pubiic Pay Phones 381 g
O | Digitalisation of Trunk Network (%) N/A .5. NA
% Fibre Optic in Network (km) N/A o
2 | Employees 736 ';
¢ | Lines per Employee 260 O | SDH
@ [TAverage Local Loop Length (km) | N/A g
£ [ Call Failure Rate — Local % I N/A n
3 [Call Failure Rate — National % . N/A g
£ [Fault Rate - Faults/Line/Year N/A z * N/A
Mobile Networks | VvOD
Total Subscribers ('000) | 11
Penetration (per 100 of population) | 2.5
Total Growth '93-'94 (%) L1177
: Ratio of
n Household % of Fibrein |  CATVlines
< | Infrastructure Connections Home Take-up Network ' toincumbent
g Operator (’000) Passed Rate % (km) * lines
§ CATV 117 o8 82 NA 1:1.8
S Railway 0 0 0 0 | 0
e Electricity 0 0 0 0 | 0
O
- Other | 0 0 0 0 0
Total | 117 98 82 N/A 1:1.8
Notes: (1) All data is for 1993/94 unless otherwise stated
(2) BT = 100
*  PSTN - assumes 360 call minutes per month (25% long-distance, 75% local, all at peak-time) + monthly rental + connection
fee amortised over 12 months (Source: Eurodata)
Mobile — assumes business tariff at 160 call minutes per month (80% peak, 20% off-peak) + monthly rental + connection fee
amortised over 12 months (Source: FT Mobile Markets)
Leased line — monthly rental charge for a composite leased line in range 2-200km (Source: OECD)
Source:  Infrastructure Questionnaire; Mercer Management Consuiting interviews and research

Mercer Management Consulting 1994

5l

Chapter 2: Inventory of Infrastructure in the Member States



52

2.10. Netherlands

There has traditionally been a monopoly on the provision of infrastructure for public
telecommunications services in the Netherlands. However, in June 1993, the Dutch Government
laid down a timetable for allowing a second Operator to set up an alternative infrastructure. This
decision was influenced by the fact that PTT services to business customers were seen as lagging

behind services available in other countries.

Following this decision, and at the suggestion of the Government, NS, the publicly
owned Dutch railway company, joined with 12 Dutch gas, electricity. (Enertel) and CATV
companies to create an integrated telecommunications infrastructure in the Netherlands, to be
completed in 1995. A company called TeleNed was set up to exploit the commercial possibilities
of existing telecommunication and CATV infrastructures. This alternative network would provide
a full range of network services, possibly with the co-operation of a foreign Operator.

According to TeleNed, at least F1. 3 billion (ECU billion 1.2) will be needed to upgrade
the telecommunications networks. The initial investment would provide for links between the
alternative long-distance networks and the local CATV infrastructures, thus creating a single
network for public telecommunications traffic. Many questions remain, however, regarding the
technical and political feasibility of this operation, given the state of the access network (CATV

systems) and the fact that most of the companies involved are state-owned.

PTT Telecom has 7.6m access lines in operation with a penetration of 50 lines per 100
population, which is close to the EU average (see Exhibit 2.40). The line density in the Netherlands
is the highest in the EU at 224 lines per square kilometre, and line growth between 1982 and
1992 was moderate at 44 per cent. The average monthly bill for a PSTN line is ECU 59. PTT
Telecom has one of the highest levels of productivity in the EU, with 221 lines per employee.

At the end of 1993 there were 6,900 Basic Rate Access equivalent ISDN connections,
490,000 analog leased lines and more than 4,000 digital leased lines with a capacity above
2 Mbps. The average cost of a 2Mbit leased line is ECU 7,576. In 1992 there were 14,410

packet-switched connections.

PTT Telecom is pursuing an extensive programme of deployment of optical fibres in

the access network, substituting primary cables with optical links and concentrators.

PTT Telecom is participating in the pan-European ATM trial and is planning a trial of
video-on-demand for 100 users in the west of the country in late 1994 or in 1995.

Mobile telephony services are provided by PTT Telecom. Penetration is 2 per cent of
the population and yearly growth between November 1993 and 1994 was 45 per cent. The PTT
offers both NMT and GSM services. The NMT-450 service, launched in 1985, has
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Exhibit 2.40: Country statistics summary for Netherlands

Netherlands

s
)

Population (m) 152 . ECU | Index?
] ita (1 Average Monthly Bill | !
o GDP per Capita (ECU) 17.992 for PSTN E 33 88
= Y
Q| Area (km?) 33,938 @ | Average Monthly Bill for | |
® 9 Yy or |
) % Mobile-Analogue ;159 189
© | Population Density (per km2) 447 © - ;
£ F= | Average Monthly Billfor | N/A
@ Mobile-GSM ! |
Q | Number of Households (m) 6.127 |
; -Average Monthly Bill for |
Number of Households with ) . 7,576 | 258
Television (m) 6.01 Leased Line (2.0 Mbits) .
PTT Telecom « PTT participating in the pan-European
Main Lines (m) 7.6 ATM trial
Lines per 100 Population 50 ATM
Lines per 100 Households 124
Lines per km? 224
x | Public Pay Phones 14,100 g:
o [ Digitalisation of Trunk Network (%) | N/A = A
% Fibre Optic in Network (km) N/A E:
2 | Employees 34,359 o
% [ Lines per Employee L 221 L | SDH
& [ Average Local Loop Length (km) | g
£ [ Call Failure Rate — Local % i N/A 7]
3 [Call Failure Rate - National % N/A g
£ [Fault Rate - Faults/Line/Year N/A z «PTT planning a trial for 1994-1995 for
100 users in West of country
Mobile Networks ] VoD
Total Subscribers ('000) | 299
Penetration (per 100 of population) 2
Total Growth '93-'94 (%) 45
| Ratio of
n Household % of Fibre in CATV lines
< | Infrastructure Connections Home Take-up Network to incumbent
g Operator (’000) Passed Rate % (km) lines
3 CATV | 5,390 91 96 N/A 111.4
S| Raiway | 0 0 0 N/A 0
- .
S | CElectricity | 0 0 0 N/A 0
D
L
— 0
< Other 0 0 0] 0
Total 5,390 91 96 N/A 1:1.4
Notes: (1) All data is for 1993/94 unless otherwise stated
(2) BT = 100
* PSTN — assumes 360 call minutes per month (25% long-distance, 75% local, all at peak-time) + monthly rental + connection
fee amortised over 12 months (Source: Eurodata)
Mobile — assumes business tariff at 160 call minutes per month (80% peak, 20% off-peak) + monthly rental + connection fee
amortised over 12 months (Source: FT Mobile Markets)
Leased line — monthly rental charge for a composite leased line in range 2-200km (Source: OECD)
Source: Infrastructure Questionnaire; Mercer Management Consulting interviews and research
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23,000 subscribers (13 per cent less than 1993) and the NMT-900 service, launched in 1989,
has 226,000 subscribers. The GSM network was launched in July 1994 and already has over
50,000 subscribers. The average monthly bill is ECU 159 for the analog service. A second GSM
licence will be awarded in the next few months.

There are approximately 900 CATV networks in operation in the Netherlands. Most of
them are limited to a city with the municipality keeping some control of the networks even when
the operations are handled by a private company. The largest Operator is Casema (controlled by
PTT) which has a market share of 15 per cent and is the only Operator with a share of more than
ten per cent. Other major Operators are: KTA.(which.operates.in. Amsterdam), EGD/BICAI
(Groeninge, Drente), Geb-KTV Rotterdam and subsidiaries of the utility companies. Many
Operators are currently upgrading their networks to be in a position to offer complete interactive
services and possibly provide local access to a second Operator.

Ninety-one per cent of households (5.6m) are passed by a CATV network and 96 per cent
of these (5.4m) are connected. The ratio of CATV lines to telephones lines is 1:1.4.

 DTH satellite systems have reached a significant penetration of 3 per cent mainly due
to the limited capacity of some of the existing CATV networks.

2.11. Portugal

Portuguese regulation has kept a monopoly on the provision of telecommunications
infrastructure. Only a few utilities and transportation companies are allowed to operate a

telecommunications infrastructure for their own use.

Portugal Telecom (resulting from the merger of Telecom Portugal and TLP in 1994) is
the national telecommunications Operator. The number of access lines in operation is 3.25m,
line density is 35 lines per square kilometre and line growth between 1982 and 1992 was
51 per cent (see Exhibit 2.41). Telephony penetration is the lowest in the EU at 31 lines per
100 population. The average monthly bill for a PSTN line is one of the lowest in the EU at
ECU 28. Portugal Telecom has below average productivity, with 160 lines per employee.

Non-telephony services include leased lines (analog and digital), ISDN and
packet-switching services. The total number of leased circuits in operation is 15,600 and the
average monthly cost for a 2Mbit line is ECU 7,780. The number of packet-switched connections
in 1992 was 4,530.

The digitalisation rate of the local switches is 61 per cent and the digitalisation rate of
the Telecom Portugal trunk network is 76 per cent. MAN services are due to be launched in
Lisbon and Oporto soon, with available rates of 2 Mbps and 34 Mbps. Links between the

Chapter 2: Inventory of Infrastructure in the Member States Mercer Management Consulting 1994

54



Exhibit 2.41: Country statistics summary for Portugal

Portugal
Population (m) 10.4 | ECU | Index?
) ; Average Monthly Bili t
o GDP per Capita (ECU) ; 6,724 for PSTN 28 72
& ' =
2 | Area (km?) | 92,389 ® | Average Monthly Bill for
g ‘ % Mobile-Analogue 14 136
© | Population Density (per km?2) 106.6 o . :
£ F | Average Monthly Bill for 126 | 147
& | Number of Households 3.301 Mobile-GSM |
; - Average Monthiy Bill for
#:,r:\z:iroﬁf (I;:Suseholds with l 3.202 Leased Line (2.0 Mbits) 7,780 265
Portugal Telecom * Participating in the pan-European
Main Lines (m) 3.25 ATM trial
Lines per 100 Population 31 ATM
Lines per 100 Househoids 98
Lines per km?2 35
x | Public Pay Phones 19,900 o
& | Digitalisation of Trunk Network (%) 63 =
© =] . . .
t trials in Lisbon and Oporto
% Fibre Optic in Network (km) N/A § * Current trials in Li P
Z | Employees 20,300 o
% [ Lines per Employee 160 S | SbH
8 ['Average Local Loop Length (km) N/A g
£ | Call Failure Rate — Local % N/A 7]
3 [ Call Failure Rate - National % N/A 2
£ [Fault Rate - Faults/Line/Year N/A 2z * N/A
Mobile Networks VvOD
Total Subscribers ('000) 163
Penetration (per 100 of population) 1.5
Total Growth '93-'94 (%) 92
i Ratio of
» Household % ot Fibre in | CATV lines
< Infrastructure Connections Home Take-up Network to incumbent
g Operator ('000) Passed Rate % (km) lines
3 CATV 40 2 80 N/A 1:81
S Railway 0 0 0 NA 0
L
S | Eecticiy 0 0 0 NA 0
V
5 Other 0 0 0 0 0
Total 40 2 80 N/A 1:81
Notes: (1) All data is for 1993/94 unless otherwise stated
(2) BT = 100
* PSTN - assumes 360 call minutes per month (25% long-distance, 75% local, all at peak-time) + monthly rental + connection
fee amortised over 12 months (Source: Eurodata)
_ Mobile — assumes business tariff at 160 call minutes per month (80% peak, 20% off-peak) + monthly rental + connection fee
amortised over 12 months (Source: FT Mobile Markets)
Leased line — monthly rental charge for a composite leased line in range 2-200km (Source: OECD)
Source:  Infrastructure Questionnaire; Mercer Management Consulting interviews and research
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two cities will also be provided. Portugal Telecom is participating in the pan-European ATM
trial and SDH is on trial in Lisbon and Oporto.

Mobile services are provided by TMN (controlled by Portugal Telecom) and Telecel (a
private consortium with Espirito Santo Group and AirTouch as the main partners). The total
number of subscribers is 163,000 and combined penetration stands at 1.5 per cent of population.
Subscriber growth over the year to November 1994 was 92 per cent. The average monthly cost
for an analog subscriber is ECU 114, and for a GSM subscriber ECU 126.

TMN operates a C-450 network which was set up in 1989 and now has
30,000 subscribers, and a GSM network set up in 1992 which has 59,000 subscribers. Telecel
only operates a GSM network and has 74,000 subscribers.

Cable TV networks were not legalised until 1991. Since then, a few licences have been
awarded but penetration is still low and fewer than 2 per cent of homes (0.05m) have been
passed. About 80 per cent of the homes passed are connected. The lack of Portuguese language
programmes is slowing down the emergence of a significant CATV infrastructure.

2.12. Spain

Spanish regulation has kept a monopoly on the provision of telecommunications
infrastructure with Telef6nica and Correos y Telegrafos (telex and telegraphy only) having the

monopoly on infrastructure used for public telecommunications services.

The number of access lines in Spain is 14.64m, and telephony penetration is 36 lines
per 100 population (lower than the EU average) (see Exhibit 2.42). Due to Spain’s geography,
line density is low by EU standards at 28 lines per square kilometre. Line growth between 1982
and 1992 was the second highest in the EU at 78 per cent. The average monthly bill for a PSTN
line is slightly higher than the EU average at ECU 55. Telef6nica has above-average productivity
with 192 lines per employee.

Other services include leased lines, ISDN, packet switching, videotex and
videoconferencing services. There are 76,288 packet-switched connections and 481,600 leased
line connections. The average monthly cost for a 2Mbit leased line in Spain is ECU 26,394,
nearly nine times the cost in the UK. There are 640 BRA equivalent ISDN connections.

In the trunk network, 22,056 km of optical fibre has been installed, and the digitalisation
rate is 86 per cent. Of the local exchanges, 41.4 per cent have been converted to digital. Quality
levels are average by EU standards: the call failure rate on local calls is 0.41 per cent and on

national calls 1.02 per cent; the fault rate (faults reported per line per year) is 0.28.
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Exhibit 2.42: Country statistics summary for Spain

|
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Lines per 100 Population 36 ATM
Lines per 100 Households 128
Lines per km2 28
x | Public Pay Phones 44,801 gv
P
© | Digitalisation of Trunk Network (%) 86 ] - .
— Telef 1
% Fibre Optic in Network (km) 55.056 8 *Testing started by Telefénica in 1993
2 | Empioyees 74,340 :
‘c | Lines per Employee 192 O | SDH
g Average Local Loop Length (km) 3.1 s
£ | Call Failure Rate — Local % 0.41 7]
3 [ Call Failure Rate — National % 1.02 g
£ [Fault Rate - Faults/Line/Year 0.28 2 * Possible forthcoming trials in
Barcelona and Madrid
Mobile Networks vOD
Total Subscribers ('000) 374
Penetration (per 100 of population) 1
Total Growth '93-'94 (%) 54
Ratio of
» Household % of Fibre in CATV lines
x Infrastructure Connections Home Take-up Network to incumbent
g Operator ('000) Passed Rate % (km) lines
L d
g CATV 150 8 16 N/A 1:98
2 Railway 0 0 0 0 0
c Electricity 0 0 0 0 0
[
-t
< Other 0 0 0 0 0
Total 150 8 16 N/A 1:98
Notes: (1) All data is for 1993/94 unless otherwise stated
(2) BT = 100
* PSTN — assumes 360 call minutes per month (25% long-distance, 75% local, all at peak-time) + monthly rental + connection
fee amortised over 12 months (Source: Eurodata)
Mobile — assumes business tariff at 160 call minutes per month (80% peak, 20% off-peak) + monthly rental + connection fee
amortised over 12 months (Source: FT Mobile Markets)
Leased line — monthly rental charge for a composite leased line in range 2-200km (Source: OECD)
Source:  Infrastructure Questionnaire; Mercer Management Consulting interviews and research

Mercer Management Consulting 1994

Chapter 2: Inventory of Infrastructure in the Member States

57



5%

Telefénica is participating in the pan-European ATM trial. SDH testing started in 1993.
There are possible forthcoming trials of video-on-demand in Barcelona and Madrid.

Mobile services are provided exclusively by Telefénica with NMT 450 and TACS 900
networks. There are 37,000 subscribers to the NMT network (28 per cent p.a. decline) and
338,000 subscribers to the TACS network (76 per cent rise per annum). Total penetration stands
at 1 per cent of population and the average monthly bill is ECU 101.

There is currently no regulation of the CATV industry, but a draft law will soon be
submitted to the parliament. Only 8 per cent of households (0.94m) are passed by CATV systems
and only 1 per cent of households are connected (0.15m). The ratio of CATYV lines to telephone
lines is 1:95. Many of the CATV networks in operation are so-called community systems which
connect households in a very limited area. These systems are often of poor quality and could not
be easily upgraded to offer advanced or interactive services.

Megared-BT is an alternative private long-distance infrastructure.

2.13.  United Kingdom

UK regulation has been the most innovative in the European Union. The present
regulatory regime in the UK was set up in 1984, with the passing of the Telecommunications
“Act? At that time, the Government decided to pursue a “duopoly policy.” It licensed Mercury
Telecommunications Ltd. to compete with BT for the provision of basic telecommunications

services over fixed links, both domestically and internationally.

This duopoly policy was reviewed at the end of 1990, when it was decided to abandon
it and open domestic telecommunications markets to full competition. As a result, the UK
Government agreed to consider any licence application on its own merits and since 1991 97
applications (as of September 1994) have been made for wireline infrastructure licences; 54 of

these have been granted.

A new national long-distance network, Energis, has been recently launched in
competition with BT and Mercury. It has built a 3,500 km SDH-based network at-a cost of
ECU 250m using the rights-of-way and the pylons of its parent company, the National Grid
Company. A number of regional competitors are also setting up or are planning to set up networks.
In the access network, the major competition to BT is coming from the CATV franchisees, as
Mercury only has a limited number of directly connected customers (mostly in the business

market).
Virtually all of the non-cable entrants outside London are electricity companies.

NORWEB (electricity company for the northwest of England) has been awarded a licence to
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offer nationwide services, although it will initially focus on its own region (planned investments
over the next five years: ECU 30m). Torch Telecom (50 per cent owned by Yorkshire Electricity)
is planning to offer switched voice and data services to business customers in the Yorkshire area.
while East Midlands Electricity has applied for a licence to offer telecommunications services in
its region. SWEB Telecom has similar plans in the Bristol-Plymouth area (investments so far:
ECU 20m) and Manweb is considering applying for a licence. In Scotland, both of the electricity
companies plan to get involved: Scottish Power plans to open a trunk network offering voice,
data and video services between Edinburgh ané Glasgow and Scottish Hydro-Electric is planning

a local service.

At the local level, besides the CATV companies, the City of London has been the target
of the most significant network investments recently: MFS (Metropolitan Fiber Systems) has
built a 75 km fibre grid at a cost of ECU 30m and COLT (City of London Telecommunications)
has built a 60 km fibre infrastructure covering large portions of Central London. Videotron is

also constructing a telephony network for business customers in London.

Other Operators granted PTO status are Sprint and Telstra (to provide local, long-distance
and international resale) and Worldcom International (to provide national and international resale).
In addition, two mobile network Operators, Vodafone and Cellnet, have been granted licences to

provide fixed services over their wireless networks.

From 1995 on, Ionica will offer an alternative to BT and the CATV Operators with the
deployment of a fixed wireless access network operating at 3.4 GHz. According to some sources,
the investment required to capture 5 per cent of the residential market will be around ECU 160
million.

Overall, BT still claims 85 per cent of the UK telecommunications market. The

combination of competition and price-caps has substantially reduced UK tariffs (as shown in

Chapter 1, Exhibit 1.14) and improved service offerings and customer responsiveness.

The telephony penetration figures for the UK are close to the EU average at 48 lines
per 100 population, 88 residential lines per 100 households (see Exhibit 2.43). BT, with
26.6m lines, is by far the largest provider of local telephony access. CATV companies now have
about 600,000 telephony customers with a net monthly growth of 40,000 customers (compared
with 60,000 for BT). Line density in the UK is 110 lines per square kilometre and line growth
between 1982 and 1992 was the second lowest in the EU at 34 per cent. The average monthly
bill of a PSTN line is lower than the EU average at ECU 39. BT has average productivity, with
171 lines per employee.

BT offers X25, leased lines and ISDN services. The number of packet-switched
connections (as of January 1992) was 84,650 and the number of leased lines was 771,930, of
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Exhibit 2.43: Country statistics summary for United Kingdom

United Kingdom

Popuiation (m) ‘ 57.5 ECU Index?
) ; Average Monthiy Bill
K GDP per Capita (ECU) 14,326 for PSTN 39 100
= ®
Q. | Area (km?) 242,429 o | Average Monthly Bill f |
© g {e] y Biil for | !
) % Mobile-Analogue 84 ! 100
© | Popuiation Density (per km?2) 237.8 ® :
£ = | Average Monthly Bill for 86 100
[ Mobile-GSM
@ | Number of Households (m) 22.9
- -+-{--Average Monthly Bill for
Households with Television (m) 222 Lease% Line (2.0 Mbits) 2,933 100
BT *BT is participating in the pan-European
Main Lines (m)3 27.4 ATM trial
Lines per 100 Population 3 48 ATM
Lines per 100 Households 3 120
Lines per km? 110
_Q Public Pay Phones 122,000 g!
= igitalisati f k (% 7 =
o D'ngltahsat.lop of Trunk Network (7%) 5 @ *SDH deployed by Energis in its long-
3 | Fibre Optic in Network (km) 2,570,000 g distance network
2 Employees 156,000 o « Also deployed by Mercury and COLT
+« | Lines per Employee 171 L | SDH
& [‘Average Local Loop Length (km) N/A g
£ | Call Failure Rate - Local % 0.1 w
3 | Call Failure Rate — National % 0.14 % .
£ | Fault Rate - Faults/Line/Year 0.14 Z * ADSL & ATM trialled by BT as a way
of delivering VOD in early 1994
. » A commercial trial of 2,500 users in
Mobile Networks voDp | Colchester is planned for early 1995
Total Subscribers ("000) 3,016
Penetration (per 100 of population) 5
Total Growth '93-'94 (%) 69
E Ratio of
”n Household % of Fibre in CATV lines
X |intrastructure| Connections Home Take-up Network |to incumbent Cable
g Operator ('000) Passed Rate % (km) lines Layout
8 [ carv 3,500 15 21 N/A 1:1.8 In-duct
2| Raiway 0 0 0 4,500 0 | In-duct
g | Ewcrricity o | o0 0 3,500 0 | Aera
[
Z | Otner 0 | 0 0 0 0 N/A
Total 3,500 ! 15 21 8,000 1:1.8 N/A

Notes: (1) All data is for 1993/94 unless otherwise stated
(2) BT = 100
*  PSTN — assumes 360 call minutes per month (25% long-distance, 75% local, all at peak-time) + monthly rental + connection
fee amortised over 12 months (Source: Eurodata)
Mobile — assumes business tariff at 160 call minutes per month (80% peak, 20% off-peak) + monthly rental + connection fee
amortised over 12 months (Source: FT Mobile Markets)
Leased line — monthly rental charge for a composite leased line in range 2-200km (Source: OECD)
Source:  Infrastructure Questionnaire; Mercer Management Consulting interviews and research
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which 30 per cent were digital. The average monthly cost for a 2Mbit leased line is ECU 2.933.
The number of Basic Rate Access equivalent ISDN connections is 330,000.

BT has installed 2,577,000 km of fibre optic cable in its network and the digitalisation
rate of its trunk network stands at 75 per cent. Recorded quality levels for BT are some of the
best in the EU, with a call failure rate on local calls of 0.11 per cent and of 0.14 per cent on
national calls. The fault rate (faults reported per line per year) is 0.14 per cent.

BT is participating in the pan-European ATM trial and is also trialling ADSL as a way
of delivering video-on-demand. A commercial trial of 2,500 users in Colchester is planned for
early 1995. '

Mobile telephony is offered by four competing Operators: Vodafone, Cellnet (60 per cent
owned by BT), Mercury One-2-One (owned equally by Cable and Wireless and US West) and
Orange (owned by Hutchison Telecom). The total number of subscribers is more than 3m and
combined penetration stands at 5.2 per cent. Total subscriber growth in the year to November
1994 was strong at 69 per cent. The average monthly bill for an analog mobile telephone is
ECU 84 (the lowest in the EU) and for a GSM telephone ECU 86 (second lowest in the EU).

Vodafone operates both an analog TACS-900 network (1.4m subscribers) and a GSM
network, which was launched in 1992 and now has 78,000 subscribers. Cellnet also offers a
TACS-900 network (1.3m subscribers) and a GSM network (17,500 subscribers) launched in
1994. The other two networks are the only DCS 1800 PCN networks in the EU: Mercury
One-2-One (155,000 subscribers) was launched in 1993 and covers only the London area and
Orange (43,000 subscribers) was launched in April 1994 and covers about half of the UK

population.

The penetration of CATYV infrastructure in the UK is much lower than for some other
EU countries, reflecting the fact that licences were not awarded until 1991. However, CATV
Operators are allowed to offer combined telephone and television services, which are highly
profitable. This has resulted in rapid growth in infrastructure construction. The DTT has granted
125 licences to CATV Operators to provide both broadcast entertainment and telecommunications
services. CATV Operators have invested ECU billion 2.5 since 1991 and are planning to invest
a further ECU billion 10. CATV companies have a monopoly on the broadcast of entertainment
video programmes over cable until at least 1998 and possibly until 2001.

CATV is currently available to 15 per cent of UK households (3.5m) and 746,000 of
these have been connected (about 600,000 households are connected to cable telephony services
and an increasing number of subscribers are taking only the telephony service). The ratio of
CATV lines to BT telephone lines is 1:36.
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2.14. Impacts and Trends

This short overview of Member States’ existing infrastructures allows us to conclude
that deregulation is likely to produce comparable effects across Member States for long-distance
infrastructures, namely: it will be economical to use existing alternative infrastructures or to
build new ones to provide services. The situation is more contrasted in the local loop. Here, the
differences in penetration and ownership of CATV networks across Member States will have a
significant impact on the actual effects of infrastructure liberalisation.

In France, Italy and Spain, CATYV. networks are underdeveloped due to regulatory
restrictions or poor profitability. An incentive for a wider coverage of the CATYV infrastructure
would be to separate ownership where required and to allow CATV Operators to provide services
other than TV broadcast. New customers are likely to be gained at the expense of incumbent
Operators, but customers will benefit from a wider choice of providers and lower prices.

In the Netherlands, Denmark and Luxembourg, both CATV and telephony infrastructures
are well developed. Competition at the local level may not bring much new investment unless
one of the players (CATV or incumbent TO) feels confident it can capture significant market

share from its competitors.

CATV is well developed in Germany and mature in Belgium, while telephony is still
below its potential (with a strong East/West imbalance in telephony penetration in Germany). In
these countries, liberalisation under ownership separation may lead to CATV Operators upgrading
their networks to provide telephony. This would allow them to capture both new customers and
customers from incumbent Operators, hence stimulating the markets. Otherwise, common

ownership structures may be obstacles to the development of local network competition.

In the past, the UK had average telephony penetration levels and limited CATV
infrastructure. Liberalisation has meant that CATV Operators could offer combined entertainment
and telephony services and this has fuelled recent investments in new CATV infrastructures.

In Portugal, Ireland and Greece further investment in the modernisation or growth of
the telephony network is needed. Rapid liberalisation may lead to the most remote and least
profitable areas of these countries being neglected as the fight for the most profitable sections of
the telephony/entertainment markets intensifies. Great care should be taken to finance some

form of universal service in these countries.

Across countries, different “starting positions” regarding CATV are thus likely to lead

to different outcomes from liberalisation.

Today, northern Continental European countries tend to have better telephony networks
and more developed CATV networks than southern countries and peripheral Member States.
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However, the combination of customer mix, demand evolution, upgrade versus “greenfield”
economics and ownership constraints makes the impact of infrastructure liberalisation highly
variable. In countries with well developed infrastructures, liberalisation is likely to foster the
emergence of alternative long-distance and international infrastructures, but no local

infrastructures.

As indicated before, civil works represent 40 to 70 per cent of the total investment in a
local network. As a consequence, it could be argued that a new entrant reducing its initial
investment by sharing duct space or poles with the incumbent Operator would be instrumental
in the rapid development of.alternative local networks. This policy would have the added
advantage of reducing the environmental impact associated with the construction of completely

new installations.

However, two issues may make this policy impractical in many instances, namely: free
duct space is not readily available in most networks (even if available it may not be sufficient to
draw new cables); and, more important, sharing ducts or poles will lead to a significant loss of
control over the operation of the network. Many new entrants that we interviewed were sceptical
over their ability to control the quality of the services they offered under these conditions. When
interventions on the network were involved they would have to rely on their competitors to
ensure that their customers got quick and efficient service. Therefore, they would rather build

their own ducts in support of an independent alternative infrastructure.

In summary, significant differences in degree of development of infrastructures and of
their ownership result in different service portfolios, quality and service levels across the various
Member States. The liberalisation of the telecommunications industry, by allowing the emergence
of pan-European Operators, will tend to equalise the extent and quality of services available in
all Member States as long as adequate financial incentives are present. The latter are, however,
strongly dependent on the degree of development and on ownership situations that characterise
the existing infrastructures in the various countries. Consequently, any liberalising policy that
seeks to establish fair competition in all countries must recognise that infrastructure liberalisation,

on its own, may not be sufficient to effect the desired outcome.

Mercer Management Consulting 1994 Chapter 2: Inventory of Infrastructure in the Member States

CE



Chapter 2: Inventory of Infrastructure in the Member States Mercer Management Consulting 1994

G



0>

Chapter 3: Survey of Regulatory Frameworks in Member Countries

In the course of this study, Mercer asked each country’s regulatory body to complete a

questionnaire on the current regulatory status (see Exhibits 3.1 and 3.2). Descriptions based on

the answers received from the regulatory authorities are footnoted; when no answer could be

obtained, we used information compiled from various public sources.

Exhibit 3.1: List of information collected in the regulation questionnaire

Section

Questions

1. Regulator

2. Service regulation overview

3. Wireline infrastructure regulation

4. Wireless infrastructure regulation

5. Cable TV networks
6. Satellite

7. Service, accounting and operational
obligations

Source:  Mercer Management Consulting Regulation Questionnaire

Mercer Management Consulting 1994

Name and role of regulatory bodies
Main laws and regulations

Service reserved to incumbent PTOs
Serviced restricted for incumbent PTOs
License granted

“Infrastructure” definition

Monopoly and restriction to monopoly
Rights for TRANs

Rights of way regulation

Monopoly and restriction to monopoly
Rights to mobile operators
Direct interconnection regulation

Service restriction .
Direct interconnection regulation

Service restriction
License granted

“U.S.0” definition and responsibility
Accounting separation
Leased line pricing regulation
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Exhibit 3.2: Issues associated with infrastructure liberalisation

Inter-
operability

Access
Charge

Incumbent
Activities

TRANSs
Activities

Fair
Competition

* How to guarantee
a complete
interoperability
among
alternative
infrastructures?

What European-
wide norms
should be set-up
for

What regulator(s)
will be
responsible for
ensuring
interoperability at
national and
European level?

interoperability? -

¢ How to guarantee
a fair level of
access charge
during the first
years of
iiberalisation?

Should access
charges be made
pubiic?

Can-a European-
wide legislation
or reguiation on
access charge be
defined?

What regulator(s)
will be
responsible for
controlling and
limiting access
charges?

Source: Mercer Management Consulting research

3.1. Belgium®

* Should
incumbent
operators be
allowed to own
difterent local
loop accesses
(wireless, CATV,
mobile?)

If separation is
required, what
_form should it
take? (accounting
or operational?)

If accounting
separation is
recommended,
will European-
wide rules be set-
up?

« Shouid TRANs
telecommunication
activities be
separated to avoid
cross -
subsidisation

if separation is
required, what
form should it take
(accounting or

- operational ?7)

It accounting
separation is
recommended, will
European-wide
rules be set-up

* Right of ways
and “high points”

* Reciprocity rules
with non-
European
countries

Regulatory Framework Overview

The national regulatory body of Belgium is the Belgian Institute for Postal Services

and Telecommunications (BIPT). The BIPT is responsible for strategic, operational and regulatory

issues related to postal services and telecommunications, including general telecommunications

policy, licensing, approvals, control and management of the radio spectrum, interconnection,

numbering, publication of technical specifications, ONP directives, implementation of EU

directives, representation of Belgium in international bodies such as ITU and CEPT and the

control of the incumbent PTO, Belgacom.

The legal regime governing telecommunications in Belgium was changed on 21 March

1991 by a law aimed at transforming the RTT into a legally independent, 100 per cent state-owned
company called Belgacom and totally amending the regulatory environment in the field of

telecommunications in Belgium. According to Belgian law, public telecommunications is defined

as:

— The establishment, maintenance, modernisation and running of the public

telecommunications infrastructure;
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— The supply of reserved services to third parties. The reserved services include the
following: voice telephony; telex, paging and mobile systems (the BIPT is changing
the law to liberalise GSM service); telegraphic services; and the establishment.
maintenance and running of those installations destined for telecommunications that

are publicly accessible.

The provision of public telecommunications is the exclusive right of Belgacom. All
other telecommunications services are liberalised. According to Article 88 of the above-mentioned
law, public telecommunications infrastructure must be used to exploit a non-reserved service

that crosses the public domain.

Article 92 (1) states that a reserved service must be used to connect two
telecommunications installations in two or more buildings if partly or entirely used by different
persons or if it crosses the public domain. Article 92 (2) states that the Minister can determine in
which cases and under what conditions exceptions can be made to the above-mentioned rules.
Article 92 (4) provides for the possibility of a fee to be paid to Belgacom in such cases.

According to Article 91, Article 92 is not applicable to installations used for military or
public security purposes, or that are established and operated by services under the Minister of
National Defence, the Minister of the Interior, NATO or the Allied Forces.

The state, communities, regions, provinces, municipalities, railways, public transport
companies (bus, underground), distributions companies for electricity and gas, and water, radio

and TV companies may install telecommunications infrastructures only for their own use.

Services Regulation Overview

The services reserved for the incumbent Operator are:

Voice telephony

Telex, paging and mobile systems

Telegraphic services

Provision of leased lines

Public telephones

Broadcasting services and CATV may not, by law, be offered by Belgacom. Belgacom
has been granted a licence to operate a wireline X25 service.
Wireline Infrastructures

According to Article 68 (5), the public telecommunications infrastructure is the set of

equipment and means that crosses the public domain and is destined for telecommunications,
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with the exception of the means destined for radio broadcasting and CATV networks. The network
termination points are included.

The issue of access charges will be addressed when the telecommunications infrastructure
is liberalised. The regulation regarding the provision of rights-of-way for telecommunications
infrastructure is described in Chapter 9 of the 21 March 1991 law.

Wireless Infrastructures

Mobile Operators are prohibited from building or buying their own wireless
infrastructures (for interconnecting their base stations with their switches). The general rule in
Article 88 applies. Direct interconnection of wireless networks is not allowed.

Cable TV Infrastructures

Under the current regulation, only regional public CATV Operators are permitted. The
CATV Operators may be allowed to provide non-reserved services on their networks, but only
after the publication of a Royal Decree. Direct interconnection of CATV networks is forbidden.

Satellite Infrastructures

The 21 March 1991 law does not explicitly mention telecommunications via satellite.
Terrestrial stations and hubs are considered part of the public infrastructure. VSATSs (considered
as terminals) and SNG (Satellite News Gathering) have been liberalised.

Service, Accounting and Operational Obligations

The concept of Universal Service Obligations (USO) is not explicitly mentioned in the

telecommunications law; however, it is viewed as an important issue by the BIPT.

According to public service principles, Belgacom is obliged to deliver telephony services
at one price to all. No accounting or operational separation obligations currently exist for the
incumbent telecommunications Operator; however, negotiations with Belgacom regarding

obligations for leased lines are under way.

3.2. Denmark

Regulatorjv Framework Overview

The National Telecommunications Agency (Telestyrelsen) is responsible for
telecommunications legislation in Denmark on behalf of the Ministry of Communications.
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The Telecommunications Act 1990/743 (TA) set the framework for telecommunications
provision. According to Article 1, a concession is provided to the public Operator, Tele-Danmark,
defining monopoly rights on voice telephony, telex, mobile and paging services, data transmission
services (until 31 December 1992), telegraphy and the provision of leased lines. Tele-Danmark
is entitled to provide local access services through its subsidiaries KTAS, Jydsk Telefon, Fyns
Telefon and TeleSonderjydsk. According to the Act, rules on infrastructure and service provision
may not be changed before 1994, and a one-year notice is required before changes may be

implemented.

Tele-Danmark is permitted to operate CATV networks and may also provide broadcasting

services.

Wireline Infrastructures

Under the TA, provision of inter-site infrastructure facilities is reserved for the public
network Operator organisations. This applies to the infrastructure facilities for radio and TV

programs as well.

Networks operated by the following (exclusive for their own internal use) are not
considered to be of public nature and may incorporate privately-provided transmission facilities:

National and local Government bodies

I

— Military/security installations

|

Railway Operators

Single enterprises (between own sites)

Closed user groups

Privately-provided infrastructures are permitted for closed user groups under the

following conditions:
— Fewer than 10 enterprises;
— Less than 22.5 km;

— Tele-Danmark has not established suitable networks in the relevant area.

Cable TV Infrastructures

Under the TA, provision of infrastructure facilities for radio and TV programs is limited
to the public network Operator organisations (i.e., Tele-Danmark and its subsidiaries). However,
Article 5 of the Act provides that the Ministry for Communication may licence the installation
and operation of CATV infrastructure to other entities. This is limited to municipal (local)

networks; the monopoly still governs the provision of cross-municipal infrastructures.
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Tele-Danmark (through its subsidiaries) has a nation-wide licence; private Operators are awarded
local licences.

The Danish cable industry is very fragmented. At the end of 1992 there were more than
10,000 networks. However, only telephone companies, municipalities and non-profit organisations

may own CATV networks.

Legislation has recently been passed in Denmark legalising pay-per-view services.

Wireless Infrastructures
Operation of radio installation requires permission from the regulatory authority.

The GSM Act of 1990 established that the Ministry of Communications may licence
the provision of one additional network that would compete with the primary Operator,
Tele-Danmark. The Ministry awarded this licence to DanskMobilTelefon for five years. The Act
did not permit discretionary licensing of further Operators.

For other public mobile communications, the TA established and confirmed a monopoly
concession for Tele-Danmark.
Satellite Infrastructures

Supply and provision of receive-only earth stations for telecommunications, satellite

services and network operations are within the monopoly concession granted to Tele-Danmark.

Discretionary licensing for transmitting earth stations (requiring approval from
Telestyrelsen) is possible in association with the distribution and broadcasting of radio/TV

programs.

3.3. France

Regulatory Framework Overview

The French telecommunications regulatory authority, the Direction de la Réglementation
Générale des Postes et Télécommunications (DGPT), is responsible for all declaration and licence

procedures.

French telecommunications law is contained in the Code des Postes et
Télécommunications (CPT). This Code integrates the legislative and regulatory acts relating to
telecommunications and was modified by the law of 29 December 1990.
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Telecommunications services are defined as services that include the transmission or
routing of signals, or a combination of both functions, by telecommunications processes.
Audio-visual telecommunications are not included in this definition, as they are regulated by the
1986 Law No. 1087. Telephony and telex services and the installation of public phones can be
supplied only by the public Operator, France Telecom. Other services are licensed by the Ministry
of Telecommunications after specific conditions have been fulfilled. France Telecom has a general

licence.

Wireline Infrastructures

The CPT establishes an exclusive right of France Telecom to provide the general public
infrastructure. It also permits discretionary licensing of certain independent network

infrastructures, subject to authorisation by the Regulator.

Independent networks are permissible only for private or shared internal use by a closed
user group. They may be interconnected with the public network under certain conditions and
only to support use within the original group of parties; nevertheless, such interconnection is
widely authorised for private use by a single corporate entity and shared use by several entities

who are members of a closed user group.

No licence is required for local independent networks such as local area networks (LANSs)

and low-power wireless networks.

Networks for state security and military purposes are excluded from the CPT licensing
requirements. No special provisions are made for civil Government bodies, public utilities, or

public transport organisations.

Cable TV Infrastructures

Cable TV networks are excluded from the CPT licensing requirements. Cable networks
may provide data transmission services when authorised by the DGPT. Générale des Eaux Group
(CGV) was granted a licence in October 1993 to provide data transmission services for the Nice
municipality on its cable television network (144 Kbps to 2 Mbps ). Private networks were

authorised by a law passed in 1986.

Wireless Infrastructures

The competitive provision of radio mobile services to the public is subject to discretionary
licensing by the Ministry of Telecommunications; appropriate authorisation for the use of the
radio frequencies is also required. France Telecom may establish networks under its basic
authorisation, although it does not have an exclusive right. France Telecom is also obliged to

obtain radio frequency licences.
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" The licences, which may be granted provided there is no hindrance to the public service
obligations of the primary public Operator, are for individual network Operators; the specifications
may include public service conditions concerning characteristics, coverage and availability of

service.

In addition to France Telecom, a mobile voice telephony service is operated by Société
Frangaise de Radio-Téléphone (SFR). Both have established analog networks and GSM services.
They are soon to be joined by a consortium formed around Bouygues to provide PCN-type
mobile communications. Radio paging services are provided by France Telecom through its
subsidiary, Télécom Systémes Mobiles and T élédiffusion de France.

Mobile networks, under the licences granted by the DGPT, may build their own wireless

infrastructures, under the following conditions:

Serve public interest through the provision of services not provided by France Telecom

Compatibility with France Telecom network and pricing structure

Payment of usage fees for radio spectrum

Payment of additional fees for national R&D

Satellite Infrastructures

The supply and provision of earth stations for telecommunications is unregulated.
Operation of these stations in a telecommunications network is subject to special licensing
requirements; for independent networks supporting a closed user group of organisations, licences
are granted by the Ministry of Telecommunications, but interconnection with the public network

is authorised only in exceptional cases.

3.4. Germany’

Regulatory Framework Overview

Germany’s main regulatory body is the Federal Ministry for Post and Telecommunication

(Bundesministerium fiir Post und Telekommunikation). Its main functions are:

Approval of tariffs for reserved services

Issuing of licences
— Management of radio frequencies

— Determination of service obligations
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The main telecommunications laws and regulations are:

-~ Law concerning the constitution of the German Bundespost; 08/06/90 (PostVerfG)
— Law about telecommunications equipment; 21/07/89 (FAG)

— Decree on telecommunications; 24/06/91 (TKV)

— Administrative decree on infrastructure and service monopolies of the German
Bundespost Telekom; 19/09/91 and 13/07/92, respectively

— Authorisation concept on corporate networks; 01/93

The Post Reform II will change the regulatory and legal framework in Germany starting
1 January 1995.

Services Regulation Overview

The following services are reserved for the German Bundespost Telekom (DBP
Telekom):

— Wireline telephony
— Wireless (but not mobile) telephony

— Radio communications

All telecommunications services may be offered by the DBP Telekom.

Wireline Infrastructures

The Federal State has the exclusive right to build and operate the transmission network
(the so-called Network Monopoly “Netzmonopol”). This exclusive right has been transferred to
the DBP Telekom in §1.2 of the FAG.

The FAG provides for discretionary licensing by the regulatory authority of individual
telecommunications installations for certain routes or districts. The Regulator may stipulate any

conditions, including restrictions on service provision or interconnection with public networks.

The Regulator is required to grant public utilities licences for wireline
telecommunications networks used for service purposes, provided that the operational interests

of DBP Telekom are unaffected. The rule does not apply to radio installations.

Certain wireline network infrastructures, exclusively for internal use, may be operated

without a licence by the following:
— Local civil Government bodies

— Water management organisations
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— Transport companies

— Single enterprises (between sites, in limited areas)

Single enterprise networks are limited to a span of 25 km. They may be formed by a
single owner or by a group, providing that traffic exclusively concerns the linked premises and
there are no commercial charges. Radio-based networks are not included in this exemption.
Interconnection charge calculation rules have not been defined by law.

DBP Telekom has the right to use public rights-of-way (aerial, terrestrial and underwater)
as long as the other public uses of the communication infrastructure are not permanently restricted.

Wireless Infrastructures

Licensed Operators are allowed to build infrastructure for the provision of mobile
services (cellular services, PMR, data radio services, paging, acroplane telephony). In a few

cases, interconnection between networks has been allowed.

Cable TV Infrastructures

Cable TV infrastructure used to be part of the Network Monopoly transferred from the
State to DBP Telekom. However, competition is now emerging since private companies may

now obtain licences to build municipal (local) CATV networks.

Satellite Infrastructures

The supply and provision of earth stations for telecommunications is open to competition.
DBP Telekom may operate satellite-based transmission links under its network monopoly; other
satellite transmission Operators require a licence from the Ministry of P&T. Switched voice
services may not be provided by satellite. Earth stations intended for transmission of low-rate
data (up to 15 Kbps) must be granted a licence, including authorisation for interconnection with

the public network and provision of services (excluding telephony) to third parties.

Service, Accounting and Operational Obligations

The Federal Government can determine which services DBP Telekom is obligated to

provide and under what conditions.
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3.5. Greece

Regulatory Framework Overview

The Legislative Decree 165 (1973) defined OTE’s role as Greece’s public
telecommunications Operator. The major telecommunications law is the Framework Law on
Telecommunications (FLT) of 1973. Under its monopoly rights, the public Operator OTE provides
telephony, telex, telefax and data-transmission services. Regulatory functions lay within the
Ministry of Transport and Telecommunications.

Wireline Infrastructures

Under the FLT, exclusive rights for general infrastructure provision are granted to the
public Operator, OTE. However, apart from networks for military/security purposes, the law
also allows the following organisations to construct and run networks for internal use without
reference to OTE:

— Civil aviation authorities
- Railway companies (on own track routes)

— Electricity companies (on own supply/distribution routes)

No specific authorisation is at present required for provision of such infrastructure
networks, but as publicly owned or controlled organisations, their operation is subject to individual
regulation. Only internal traffic may be carried and OTE agreement is required for any

interconnection with the public network.

Cable TV Infrastructures

Information not available.

Wireless Infrastructures

The broad monopoly for telecommunications services granted to OTE extends to public
mobile telephony service and public radio paging. A presidential decree has been issued to
authorise additional providers of mobile telecommunications (with public network

“interconnection). Greece bypassed the development of an analog cellular network and has issued
two licences for 20 years to STET and Panafonto to operate GSM digital cellular systems. OTE

operates a city-based paging service.
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Satellite Infrastructures

The supply and provision of satellite earth stations comes effectively within the monopoly
privilege of OTE. Operation of any satellite-based telecommunications networks also falls within
OTE’s exclusive area and there is no regulation authorising alternative infrastructure facilities,

except in the case of certain public utilities.

3.6. Ireland

Regulatory Framework Overview

Ireland’s regulatory functions lie with the Department of Communications. The
Telecommunications Act (TA) of 1983 gives the public Operator, Telecom Eireann (TE), a
monopoly on basic services, with the exception of international services. TE also has an exclusive

licence for all services to and from the Republic with the exception of data communication.

Wireline Infrastructures

Under the TA, provision of physical infrastructure between premises is the exclusive
right of Telecom Eireann. However, the regulatory authority has power to issue discretionary
licences to others to provide facilities or services within TE’s exclusive area, after having consulted

TE. No such licences have been granted in practice.

Services (and supporting network infrastructure) provided and maintained by a business
for use between employees for the purpose of the business and not rendering a service to any
other person do not require authorisation. These networks would be required to seek approval
for any radio installations and any interconnection with the public network would require

agreement from TE.

Cable TV Infrastructures

Information not available.

Wireless Infrastructures

Provision of mobile radio telephony and paging services remains within TE’s exclusive
rights, according to the Postal and Telecommunications Services Act. The regulating Minister

may grant discretionary licences to others.
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Under its monopoly, TE provides analog and GSM cellular mobile telephony services
and a radio paging service (through a joint venture with Motorola). Regional companies operate

wide-area paging networks.

Satellite Infrastructures

TE has a monopoly on the supply of earth stations for telecommunications; no
discretionary licences have ever been granted. However, a network exclusively to serve the

employees of one organisation might fall outside the monopoly.

37. Italy®

Regulatory Framework Overview

The Ministry of Post and Telecommunications is in charge of the regulation and control
of the telecommunications sector in Italy. The main laws are the Postal and Telecommunication
Code of 1973 (DPR 29.3.1973), the Convention for the Public Telecommunication Operators
(DPR 13.8.1984) and the ONP provisions that have been put into Italian law (particularly Law
No. 55 of the 9.2.93).

Under the Postal and Telecommunications Code of 1973, telecommunications networks
have operated as a monopoly. Licences for telecommunications services, valid for 20 years (the
last licences were awarded in 1984), were awarded to SIP, ITALCABLE and TELESPAZIO
(provision of satellite equipment only). All are now part of Telecom Italia, and they have pointed

out that any changes to the monopoly situation would be contrary to licence rights.

Services Regulation Overview

Currently only value-added services are liberalised. The incumbent Operator may not

broadcast radio and TV programmes.

Wireline Infrastructures

In addition to public licensing schemes for the authorisation of public
telecommunications Operators, the 1973 Code provides for private licences to set up and run

telecommunications systems.

Some utilities and transport companies (for example, the National Railways and the
Electricity Board) have the right to own and operate a telecommunications infrastructure for

their internal use. They are not allowed to lease capacity or provide rights-of-way to any other
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Operator. The Regulator is currently studying the procedures for calculating interconnection
charges to the public network.

Wireless Infrastructures

According to its 20-year licence from 1984, the public Operator SIP has exclusive
rights to provide radio mobile telephony. SIP has provided analog cellular mobile telephony
services and a digital radio paging service since 1985. However, a second licence (GSM) for the
operation of a mobile network has been granted to a private consortium led by Olivetti. The only

other exceptions. to Telecom Italia’s monopoly are:
— Operators of broadcast networks can operate their own infrastructure.

— Private concession can be given to companies for the operation of radio links between
premises provided that there is no public service (or facilities are inadequate) between
points to be linked.

Cable TV Infrastructures

The Code allows Telecom Italia to operate CATV networks, but the regulations have
not been put in place. Consequently, there is no CATV Operator in Italy. Discussions are taking
place as to the award of CATV franchises and the range of services that will be offered by CATV

Operators.

Satellite Infrastructures

TELESPAZIO (now part of Telecom Italia) has the monopoly on satellite
telecommunications services and reception infrastructure, with the exception of TV satellite
reception equipment. There are no current procedures for others to be licensed or provide satellite
based networks or services.

Service, Accounting and Operational Obligations

The only explicit universal service obligation is related to radio-maritime services.

3.8. Luxembourg

Regulatory Framework Overview

The 1990 Regulation on General Measures for Public Telecommunications Services

(RGM) establishes the monopoly rights of the public Operator.
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Wireline Infrastructures

The RGM grants the P&T Administration exclusive rights to establish the general
infrastructure of public transmission facilities.

Wireless Infrastructures

The P&T Administration is the only provider of public mobile telephony and radio
paging services at present, which consist of analog cellular telephone services and radio paging

services.

The operation of private radio links may be licensed on a discretionary basis by the
regulatory body. These licences are limited as to the types of communications traffic that may be
transmitted over the link. Interconnection with the public network may be authorised by the
public Operator, but only where the service is in the public interest. Applicants for radio installation

licences must be based in Luxembourg.

Satellite Infrastructures

Satellite terminal networks may be established and operated only with a limited,
discretionary licence from the Minister responsible for communications; interconnection with

the public network is prohibited unless approved by the public Operator.

3.9. Netherlands®

Regulatory Framework Overview

The regulatory body for telecommunications is the Ministry of Transport, Public Works
and Water Management (Telecommunications and Post Department).

The primary law, the 1988 Telecommunications Act (TA), is currently being revised.
Parliament has passed the Mobile Telecommunications Law (MTL), which came into force on
1 September 1994. The MTL amends the TA and grants GSM licences.

Services Regulation Overview

Under the current regulation, voice telephony, telex, telegraph and the provision of
leased lines are reserved to Royal PTT Nederland NV (PTT). PTT is completely unrestricted in

the kinds of telecommunications services it can offer.
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Wireline telecommunications value-added services may be provided by any company,
without a licence. Provision of basic telephony is allowed only within closed user groups.

Wireline Infrastructures

The TA defines “telecommunications infrastructure” as “a system of installations and
appurtenant facilities intended for telecommunications crossing public land either fully or partly,
such system being limited by the appurtenant connecting points and including connections with
foreign telecommunications installations.” Under the TA, provision of wireline infrastructure is

reserved to PTT with the following exceptions:

— GSM services can be provided using leased lines from third parties that have leased
lines from PTT, licensed holders of fixed regional or national networks or licensed
holders of CATV networks.

— A licence may be granted to a demanding party if the incumbent Operator is unable
or unwilling to install the required infrastructure under reasonable conditions and

within reasonable time.

— Companies (e.g. national utilities, railway systems, CATV Operators) that traditionally

maintain networks for their own use may retain them.

~ Companies may set up their own internal PABX and closed user groups.

In the near future licence holders of fixed networks may be able to offer leased lines to
third parties. An additional licence will be required for this purpose.

The Government is planning to issue a licence for a second national infrastructure
supplier. The intention is to issue one national licence to a consortium of specific companies
(Dutch Railways, regional electricity companies and certain CATV licence holders). The
consortium would be allowed to compete in all telecommunications services — except basic
voice telephony - starting January 1995. Competition in basic switched voice telephony would
be introduced in 1998, in accordance with the EU timetable. If the consortium is not able to
establish itself within a few years, other infrastructure suppliers may be designated.

Infrastructure suppliers other than PTT will have a restricted obligation to supply digital
leased lines as set forth in the EU ONP Directive on leased lines. In this initial phase, time-specific

asymmetric conditions may be included in licences.

Current regulation does not explicitly address the issue of interconnection charges.
However, the incumbent Operator has an obligation to make available to licensees (i.e., mobile
Operators licensed to provide voice and data services) the necessary provisions for connecting
their networks to the PSTN infrastructure under non-discriminatory conditions. It is expected
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that all future providers of fixed public infrastructure will have both the right and the obligation

to interconnect — on request — their networks.

Apart from the PTT, there are numerous rights-of-ways for the local CATV licensees
(ca. 1,000), whose territory is confined to the municipalities. Each municipality can regulate the

rights-of-ways in its own “public” territory according to its own regulations.

Wireless Infrastructures

The MTL has removed almost all forms of mobile communications from PTT’s
telecommunications concession and has created the possibility of several national licences for
GSM, DCS 1800, HERMES and other analog services. For the latter category, a licence will
normally be granted if sufficient frequencies are available.

Direct interconnection between licensed wireless networks is not allowed.

The second GSM licence will be issued before 1 April 1995. The licensee must acquire
leased lines from third parties. They can be supplied by PTT, by certain permit holders, or by
third parties with existing leased lines. If PTT refuses or is unable to provide such leased lines
within a reasonable time or under reasonable conditions, the licensee can obtain permission

from the Minister to install and maintain its own cables.

Cable TV Infrastructures

A licence is required to operate and own a CATV network. It is restricted to the territory
of a municipality. Only one is issued per municipality. To provide interactive services
(video-on-demand, pay-per-view, home-shopping, etc.) an additional licence is needed. Currently,
data-transmission services between individual subscribers may not be provided by a CATV
network. Direct interconnection of CATV networks and data transmission between individual

subscribers is anticipated in 1995.

Satellite Infrastructures

Ownership and operation of VSAT terminals, VSAT hub stations and satellite earth
stations for so-called Satellite News Gathering have been liberalised, provided these earth stations
meet certain requirements for transmission capacity and frequency range.

Service, Accounting and Operational Obligations

PTT is obliged to deliver certain specified services at regulated prices to everyone on

equal terms. These services include the supply of leased lines, fixed voice telephony service,
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telegraph and telex services. Other ancillary activities are also mandatory: repairing faults,
connecting subscribers, setting tariffs and publishing telephone directories.

3.10. Portugal®®

Regulatory Framework Overview

The Communications Institute of Portugal (ICP) is the telecommunications sector
Regulator in Portugal, under the supervision of the Minister of Public Works, Transport and

Communications.

Its main duties are cooperation in the definition of communications policy; advising
the Government in its supervisory activities; representing the Portuguese State in international
bodies; approving materials and equipment; managing the radio spectrum; licensing Operators;
preparing studies for coordination between civil, military and paramilitary communications, as
well as between public sector communications Operators and media Operators; and undertaking
any study necessary for the infrastructure coordination of the various civil telecommunications

systems, including broadcasting.
The main laws relating to the telecommunications and CATV infrastructure are:
— Law No. 88 of 11 September 1989: Basic Law of Telecommunications

— Decree-Law No. 320/88 of 14 September 1988: Radio communications equipment,

stations and networks

— Decree-Law No. 292 of 13 August 1991: Governs the activity of public cable

television distribution Operator

Services Regulation Overview
Services reserved to the incumbent Operators are the following:
— Subscriber telephony
— Public pay-station telephony
— Fixed telex service
— One-way switched data transmission services
— Leased lines services

- Telegraphy services
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According to the Portuguese legal framework, entertainment radio and television
broadcasting may not be provided by the Operators.

Two companies (COMNEXO and AT&T) have licences to offer fixed complementary
services (e.g. data transmission, E-Mail and EDI ). Sixteen companies have licences for

value-added services.

Wireline Infrastructures

The legal definition of telecommunications infrastructure in Portugal is wide-ranging
and encompasses switching and transmission equipment as well as cable and radio-transmission
equipment. The following telecommunications infrastructures are exempted from the Operators’

exclusive rights:

— Infrastructure used exclusively for the emission, reception and transmission of

broadcasting services

— Infrastructures used exclusively for private telecommunications, namely those
belonging to the State and those established by the armed and security forces, railway

companies and civil protection agencies
— Transport and distribution of electric power

— Complementary telecommunications infrastructures, such as base stations, base
station controllers, master control centres, switching exchanges, concentrators and

network supervision and management systems

Alternative infrastructure owners, such as raillways and electrical power companies,
are not allowed to lease or sell capacity of their own infrastructures to other single or corporate
bodies.

The current regulation does not address the issue of interconnection charges. However,
specific rules of accounting for settlements between Operators and complementary
telecommunications services Operators (e.g. land mobile, paging and trunk Operators) for the
use of parts of the Operators’ basic telecommunications network have been set out by convention.
In this context, Operators are obliged to offer a discount of at least 35 per cent off the fixed

telephone service tariff rates.

The ICP is preparing a legal draft that will allow for private networks intended to provide

communications for closed user groups.
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Wireless Infrastructures

The establishment, management and operation of wireless infrastructures is authorised
for private telecommunications or for radio and television broadcast. Direct interconnection of

wireless networks is not allowed under the current regulation.

Cable TV Infrastructures

CATV distributors need a licence from the Member of Government in charge of

communications. Licences can be granted only to:
— Public, state or municipal corporations
— Private business corporations

— Non-profit corporations, provided that the network is intended exclusively for their

associates

Nine licences have been issued so far. The cable distribution networks are only able to
transmit simultaneous television channels. Transmission of radio programmes should soon be

allowed. Cable Operators may not interconnect their networks.

Satellite Infrastructures

The company that has been granted the exclusive right to operate satellite

telecommunications systems in Portugal is CPRM under the terms of its concession contract.

Service, Accounting and Operational Obligations

Universal service in Portugal is defined as “the complex of specific obligations inherent
to the provision of public use telecommunications services aiming to cover the communications
needs of citizens and the economic and social activities within the national territory, in terms of
equality, continuity and fair pricing, bearing in mind the requirements of harmonious and balanced

economic and social development.”

The national telecommunications legal framework, namely the Portugal Telecom
concession contract, obliges the TO to cover these universal service obligations. Currently,

universal service obligations apply only to Telecom Portugal.

Telecom Portugal is obliged to use an analytic system of accounting that allows accurate
distinctions between direct or indirect profits and losses associated with service provision and
with the management and exploitation of telecommunications infrastructures under its exclusive
responsibility. The current legislation does not foresee operational separation obligations for
either the incumbent telecommunications Operator or the other telecommunications infrastructure

OWNErs.
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3.11. Spain"

Regulatory Framework Overview

Spain’s basic regulatory body is the Direccién General de Telecomunicaciones (DGT).

It was set up in 1985 and its functions are detailed in Royal Decree 989/1992. Its main duties

are:

Study and proposal of laws and regulations; application of regulations; and licensing
and authorisation of all telecommunications services. In some cases, this function
stays with the Ministry (Ministerio de Obras Publicas, Transportes y Medio Ambiente)
or the Council of Ministers;

Technical specifications, equipment approval and laboratory certification;
Regulation and technical control of telecommunications systems and networks;
Management of the radio spectrum, technical control of radio emissions;
Control and inspection of telecommunications services;

Strategic planning of telecommunications networks and services;

Study and information on service tariffs (approval hinges on the Government);
Monitoring and follow-up of plans agreed to between the State and Telefénica;

Representation in international bodies.

The Director General is simultaneously Delegate of the Government at Telefénica and

as such supervises the fulfilment of Telefénica’s licence.

The only area not governed by laws and regulations is the CATV sector. The DGT is

working on a draft law it will submit soon to the Spanish Parliament.

Services Regulation Overview

Reserved services:

Telefénica: basic telephony and public pay phones (in streets or public locations)

Correos y Telegrafos: telex and telegraphy

Services that Telefonica cannot offer:

— Radio and TV broadcast
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Licences given for data services:

— Megared (BT), Unisource, Cable & Wireless, Telemedia (STET), IBM, France

Telecom, IGR, Telefonica.

There are many value-added service providers. Each must obtain a licence from the

DGT to ensure it does not interfere with reserved services.

Wireline Infrastructures

The provision of wireline infrastructure for telecommunications services is reserved
for Telefénica, Correos y Telegrafos and Retevision (referred to in this text as “the three

Operators”).

Alternative telecommunications infrastructure owners cannot use their infrastructures
to offer services to outside clients. The problem of a lack of interconnection charges has not
been solved yet, particularly in regard to the deficit resulting from universal service obligations.

The three Operators have the right-of-way on all public areas and rights of passage on
private grounds. The evolution of wireline regulation will depend on EU Council discussions
after the publication of the Green Paper on infrastructure.

Wireless Infrastructures

Wireless Operators may operate their own base stations. Between base stations and
between switching centres they can operate their own infrastructure if the offers from the three

Operators are not reasonable. The DGT determines whether an offer is reasonable.

Interconnection with international Operators must generally pass through one of the

three Operators, but the DGT can authorise direct international interconnections.

Cable TV Infrastructures

As mentioned above there is no law, but a law is in preparation. The following points

apply only to the draft law:

— Franchises will be granted following a selection process. There may be limits to

cross-ownership between franchisees and to the number of franchises to be granted.

— The draft stipulates that all liberalised services could be carried over the CATV

networks.

_ Interconnection between networks will be allowed only through one of the

three Operators.

Chapter 3: Survey of Regulatory Frameworks in Member Countries Mercer Management Consulting 1994

(@



Satellite Infrastructures

There is no detailed regulation of satellite communications. There is only a mention in
the Telecommunication Law (Ley de Ordenacion de las Telecomunicaciones, “LOT") granting
concessions of satellites services to the three Operators. Liberalisation of satellite services and

of access to space segments is expected.

Service, Accounting and Operational Obligations

Universal service is defined in the LOT for both networks and services (telephony and
telex) as the provision of: national coverage, uniform quality, continuity and compatibility,
non-discriminatory access, inter-operability, uniform tariffs (affordable and cost-oriented) and

privacy of communications.

Telefénica has the obligation to provide universal service. Beyond 1998 it has not been
decided yet how this obligation will be shared with new entrants. The DGT is planning to define
and quantify universal service obligations. It also plans to check whether this will involve a
deficit and determine who should cover this deficit and how. There is an accounting separation

at Telefénica between reserved and non-reserved services.

3.12. United Kingdom

Regulatory Framework Overview

Control of telecommunications is vested with the Department of Trade and Industry
(DTI) acting in collaboration with an independent regulatory body, OFTEL. OFTEL advises the
DTI on granting licences, enforces licences and has the sole ability to propose licence changes
either by agreement with licensees or following a favourable reference to the Monopolies and
Mergers Commission (acting effectively as an independent appeals body). There is no monopoly
provision of telecommunications networks in the UK. The policy of the Government is to licence

a range of competing networks.

In the White Paper, “Competition and Choice: Telecommunications Policy for the
1990s,” the Government announced that in addition to the fixed link duopoly of BT and Mercury,
additional network Operators would be permitted. The Telecommunications Act 1984 (TA)
establishes a regulatory system applying to all forms of telecommunications. It is complemented
by the Wireless Telegraphy Act 1989 for radio transmission telecommunications and the
Broadcasting Act 1990 for broadband cable systems.
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The TA establishes a system in which all telecommunications systems must be licensed.
Detailed conditions and obligations are included in the licences and not in the TA. For a public
telecommunications network, an individual licence application is required, which is assessed by
OFTEL and the Secretary of State. The licences of such Operators contain obligations to publish
charges and to not discriminate. All network licensees must permit interconnection with other
network Operators (see Exhibit 3.3). Most private networks are covered by class licences, which
do not require application, but may however be used to provide services to third parties. In
December 1994, Oftel published a consultative document entitled “A Framework for Effective
Competition.” The publication is part of a consultative process continuing until March 1995
which will lead to a definitive statement from Oftel in mid-1995. The main conclusion arising
from this document is that the UK telecommunications market will become less regulated in the

long term.

Exhibit 3.3: Regulatory issues concerning access and interconnect charges (UK example)

Efficiency Criteria
» Transparency of charges and
methods Implicit background to this issue 1s that
— 9 current interconnect and access
« Efficient and sustainable level of arrangements do not satistactorily
charges including access deficit meet this criteria

* Non-discrimination
Issues

- Tariff (cost impaiance.
Options for regulation of BT access detficit, emerging
7 revaiancing.localtrust

Structural Accounting " givision)
Separation Separation - Transter charges
- Cost apportionment

Long Distance Network Published Service Account Separation Account Separation
and Local and Retail Accounting by Retail Activity of Retail and Network
| | | | l
v v v v v

US mogel which 1s less Benetits of this approach Does not distinguish cost Separation does require This segmentation may

reievant where local may be possible through allocation relevant to explicit cost allocation best reflect the

competition 1s deveioping  accounting separation specific access and and charging roles. but competitive structure ot
without loss of potential interconnect elements or the segmentation by retail  the industry
economies of scope that discnminatory charging activity is increasingly

structural separation entails less relevant

Source: OFTEL; Mercer Management Consuiting research

Wireline Infrastructures

Currently, four Operators, BT, Mercury, Energis and the City of Kingston-upon-Hull,
run public fixed-wire networks. Since the Duopoly Review, 97 applications for new licences
have been received and of these 54 have resulted in the issue of a licence (as of September
1994). Successful applicants include many of the regional electricity companies, foreign Operators
(such as Telstra and Sprint) and Ionica to provide a fixed wireless network. The Government’s

intention is not to licence further international Operators at present.
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Under their licence, BT (see Exhibit 3.4) and Mercury are granted so-called “Code
Powers” to dig up the streets and fly wires. These powers are also generally granted to new
Operators in the areas where they are licensed to operate with certain limitations designed to

prevent environmental disruption.

Exhibit 3.4: Regulation of BT

Financial Controis

Imerconnection Charges

Retail Chargss

Licence Controls

Operstor Separstion

* Accounting separation will e introduced tor BT for the
1994/1995 year ot account

. S will be . BCTOSS ang retad
accounts 1o reveal mtemal transter charges and the
tundng of the access dehctt

Costing Methodology

« Costng process is carned out by BT under guaemnes
trom Onel

Costs are caiculated on a fully aliocated hisionc basis

» Depreciaton is caicuiated on a straight lne dasis with
varyng asset iives appropnate to the asset

* Geographicaily averaged function costS are used

Activity Dased costng s required

Taritt Reductions

« BT is subject 1o an Otiel determined RPI-X pnce cap for
2 basket of its MAN tHIEOKONS SEMCES
* The cap has evoived as foliows:

1991 1993
RPI-625% RPI-7.5%

1984
RPI-3%

1989
RPI-4.5%

« R will next be reviewed in 1997
* The baske! of $8/VICES COMPNSES: SXChANge line rentals.

Universal Service Obligation

* BT 1s obliged by its icence to provide lelecommu-
nications services wherever there Iis a reasonabie
Gemand. in DATIICULAT SErVICES M rUral AreRS. 6METQeNcy
services, publc call Doxes & shp to shore

* Mercury was required 10 Provide near Naluonal coverage
within trve years

Restrictions on service provision

« BT from p: entertainment

iocal and payp calis, y
. outgoing caiis, Des.
connection charges
« The contents of the basket have been extended over
trme and this has Ncreasad the level of X
* A tantf basket mode! is used

9
services over S network unti 2001, however, this will be
reviewed n 1998 in the aght of the penetlralon acrwevec
by new competitors

* No competftor may directly operale a fwed line and a
celluiar network

Charging Methodology

« Tradtonaily BT has negotiated charges with each
operator, but thess are now pubished
Costs are based on 10Ul NEIWOTK S8QMeNts

* Charges are mace prmaniy on a per minute Das:s

» From Jan 1995 a stangard pnce list of services will be
Produced based on about 12 NETwork components

Taritt Restrictions

e BT has a specitic cap of RPI « 2% cap on resdential
charges to kmtt repatancing

* BT must ofter low user tantis to ofiset the eltects of
rO0AIANCING ANG ENCOLTAGe PENSIratION

« Access Deficit Contnbutions have been caicuiated to
compensate BT tor ts Access Defict

Network Access Provision
* BT is obliged 10 provide open network access 1o any

* Indirect access 1o other netwons including Mercury 1s via
‘08SY BCCSS’ USNQ & 3 OGH prefx

Number portabity using call torwardng s curentty being
ntroduced between 8T and the cabie operators

Competitive Stimulation

* BT has not been required 10 Provice Services at less than
cost nor pay 10r CoONNECLON SQUIDMEeNt N Orger 1o stimulate
competsion

= The reguiators objective has been !0 aevelop
interconnection cnarges which tairly retiect the costs

“iIncures

+ New entrants are free trom pnce restnctions

* Access deticit contributions waivers are granted on a
case by case basis to new entrants

« Al sntrants have so tar been granted wawaers tor the
local. natonal or ntemationai call markets as foliows.
0-10% $hare of reievant market: 100% warer
10%-25%share: warner on tirst 10% share of volume

New entrants snce the duopoly review have no unversal
service obligations and are allowed to provide service :n
any regron

* Universal service contnbutions to BT are not required

« Entrants must proviie open access to all operators

The hcence restnction preventing ownership of a wreine
aNd a WINeless NETwWOTK Appiies 1O all operators

Over 25% share: no waner

Source: OFTEL,; Mercer Management Consulting research

BT and Mercury are permitted to provide a full range of services, including all forms of
fax, voice and data. Under the current licence, Operators are not directly allowed to operate
mobile networks (with the exception of associated companies). The Oftel document, “A
Framework for Effective Competition,” mentioned above points to a shift in thinking from UK
Regulators regarding access deficit contributions (ADC'’s). Currently, competitors to BT have to
compensate the Operator for losses it incurs maintaining its local network. Oftel proposes in the
document the eventual removal of ADC’s, a factor which could save Mercury, for example,
£60m a year. The document also suggests that the price capping of BT may come to an end after
1997 and a rebalancing of BT’s tariffs may be allowed through the increase of line rental charges.

Cable TV Infrastructures

125 licences have been granted under the TA for the construction and operation of local
CATYV networks to provide broadcasting and telecommunications services. The 1991 White Paper
removed the need for these Operators to seek specific approval before they could provide voice

telephony services.
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The 1991 White Paper also announced the decision that the Government did not intend
to remove the current restrictions on BT from either conveying or providing broadcast
entertainment services in their own right until 2001, although there is scope, from 1998, for the
Director General of Oftel to advise the Government to remove these restrictions. By 2001, it is
forecast that the cable Operators’ broadband networks will largely be completed, providing a

competing access network to BT’s.

Wireless Infrastructures

To provide a public mobile telephony service, an individual licence is required under
the TA, together with an appropriate radio licence under the Wireless Telegraphy Act.
Telecommunications licences are issued on a discretionary basis by the DTI, advised by OFTEL.

Four cellular Operators have been licensed: Vodafone and Cellnet in 1985 and the PCN
Operators, Mercury One-2-One and Orange, in 1991. Vodafone and Cellnet each operate two
networks: analog TACS networks and GSM networks.

Vodafone and Cellnet were first licensed only to sell their services to the public through
an intermediate tier of retailers called service providers. Since 1993 they have been granted new
licences which allow them to sell airtime direct to the subscribers as the PCN Operators have
been allowed to do since they started. All Operators must continue to provide, on request,

wholesale airtime to service providers for resale.

The licences also allow self-provision of long-line fixed links. From April 1995, Vodafone
and Cellnet will be able to self-provide local fixed links between their base stations and the local
switching centre. The PCN Operators can already self-provide local fixed links.

The licences are similar to those for fixed-wire networks and contain the same limitations
on cross-subsidisation. The service obligation on Vodafone and Cellnet (and One-2-One and
Orange from 2000) is to cover 90 per cent of UK population. The Regulator currently has no
power to control prices. Cellular systems Operators may provide only mobile services and the

public Operators may operate only mobile networks through separate subsidiaries.

Nation-wide paging licences are authorised by individual licences, granted on a
discretionary basis similar to public mobile telephony licences but with fewer conditions and
obligations. There are currently four national wide-area paging licensees operating together

with a number of regional paging companies.

Satellite Infrastructures

Until 1984, BT had a monopoly on the provision of telecommunications services via
satellite in the UK. Mercury’s licence introduced competition but Mercury decided not to develop

the provision of satellite services.
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In 1988 the Government awarded six licences for the provision of one-way, point to
multi-point specialised satellite services to Specialised Satellite Service Operators (SSSOs).
Initially, the licences were intended to limit service to the UK, but in 1989 the service area was
widened to cover Europe. In addition the SSSOs were authorised to receive messages and

re-transmit them on behalf of customers.

Following the conclusion of the Duopoly Review in 1991, the Government issued a
class licence for the provision of two-way satellite services not connected to the PSTN and in
1992 announced that it would issue individual licences allowing Operators to provide two-way
satellite services, including passing messages-over the PSTN (but excluding connection at both
ends for international voice traffic). Six of these licences have now been granted.

3.13. The Pan-European Trend Towards Liberalisation

As we can see from the examples above, a major process of legislative change has been
taking place in all countries in recent years. The trend is clearly towards liberalisation. Restrictions
are being lifted as regulations are modified and additional authorisations or licences are provided.

In the United Kingdom, after 10 years of duopoly in infrastructure competition, OFTEL
has allowed newly licensed long-distance and local Operators to provide both telephony and
entertainment services. According to OFTEL, this further liberalisation is essential for the creation
of a truly competitive marketplace, by challenging BT in its core operations. At the same time,
BT is currently prevented from offering broadcasting services through its network, a condition

OFTEL considers essential for promoting stable competition in the local loop.

Within an 18-month period, 62 licensed CATV Operators have already gained significant
market shares in the residential areas they cover, whereas previous efforts by Mercury within
the duopoly context failed to create much competition in the residential market. The new cable
companies in the UK are expected to win about 20 per cent of the residential telephony market
and 8 per cent of the business telephony market by the year 2003, representing ECU billion 3.8

in annual revenues. This development will be driven primarily by lower total local call tariffs.

In the Netherlands, the Government has announced a plan to launch a second Operator
(TeleNed) in 1995 comprising NS (national railway), the national electricity distribution company
and CATV Operators. This alternative Operator will be able to offer data (at first) and voice

services on the basis of its own independent infrastructure.

In France, the Minister of Industry has begun to very progressively liberalise
infrastructures. For example, the Ministry has allowed provision of data services over a CATV

network (i.e. in Nice), thus effectively endorsing the conclusions of the “Lasserre Report”'?
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(published in March 1994, after widespread public consultation). This report favours a controlled
and staged liberalisation of infrastructure, while stressing the need to liberalise both infrastructure
and services at the same time in order to impart more autonomy to the service providers. In
relation to overall infrastructure policy in France, the “Théry Report,” published in October
1994, has attracted much attention both in France and elsewhere in Europe. The report,
commissioned by the French government from the former managing director of France Telecom,
calls for a considerable investment in new infrastructure if the government’s plans for an
information superhighway are to be realised. A figure of up to FFr 200bn will be needed, according
to the report, if the planned extensive fibre optic network is to be installed.

The Spanish Government has announced its selection process for CATV franchises
throughout the country. These franchises will be permitted to provide telephony services in

competition with Telef6nica.

In countries like Belgium, where the roles of Regulator and Operator were still

intertwined, they have now been separated.

Undoubtedly, the remaining European Union countries will introduce legislation
allowing for the progressive development of alternative infrastructures. All EU Member States
have now licensed or are in the process of licensing a second GSM Operator. In addition, PCN

licences have been awarded in the UK, Germany and France.

Finally, the role of Regulators is changing. Their objectives are now more focused on
creating benefits for users and enhancing the overall competitiveness of the industry, less on
protecting the Operator. However, many questions remain on the constitution and future role of
local Regulators. In particular, local Regulators have in their hands the power to steer the evolution
of the telecommunications markets. Market distortions will be created by both the Regulator
and the incumbent Operator (due, for example, to its size and ubiquity) that will have to be
addressed in relation to the ultimate objectives of the regulatory process — to strengthen the

European telecommunications industry and the quality of the services it provides to its citizens.

There are many tools at the Regulator’s disposal for achieving its objectives. It is
important to recognise that how the Regulator uses these tools can fundamentally affect the
financial attractiveness of the different markets, either directly, through pricing, interconnection
and access rules, or indirectly, through the level of competitive rivalry that it fosters (e.g. BT
broadcasting restriction). In particular, whether European telephony Operators will continue to
be allowed to own both telephony and CATV infrastructures in the same geographical area is a

fundamental question that the regulatory authorities in Europe will now face.

Chapter 3: Survey of Regulatory Frameworks in Member Countries Mercer Management Consulting 1994

92



Chapter 4: Technological Convergence and Potential of the
Infrastructure

4.1. Definition and Classification of the Infrastructure

The definition of telecommunications infrastructure is, in itself, an important aspect of

the infrastructure debate. To clarify this issue, we have considered a layered approach to the

definition of infrastructure, as shown in Exhibits 4.1 and 4.2. Each layer corresponds to an added

degree of functionality within the network.

Layer 1 corresponds to the prerequisites for establishing the subsequent layers. This
layer encompasses rights-of-way, frequencies, space segments, etc. Without access

to these resources, no telecommunications infrastructure could be built.

Layer 2 corresponds to the physical elements required for the transmission of
information. It covers mainly cables (copper or fibre-based) and radio emission base

stations.

Layer 3 covers the equipment used for coding and transmitting information. This
layer encompasses transmission equipment, multiplexers, compression/

decompression modules, etc.

Layer 4 covers all the equipment that allows point-to-point communication through
the networks. It entails all the systems for the switching, signalling and configuration

of a telecommunications network.

Finally, Layer 5 is the user-application layer, which covers all the applications
(interactive or broadcast) that can be based on the previous four layers.
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Exhibit 4.1: Layered approach to infrastructure definition

Layern°5

Layernc 4

Layern° 3

Layern°2

Layern°1

Source:

Layer of infrastructure

Functionalities

Examples

Advanced applications hardware
and software

Switching, signalling and
configuration equipment/software

Transmission equipment and
terminai equipment/software

Cables
Base stations

Rights of way
Frequencies

Mercer Management Consulting research

Provision of advanced or custormised
apphcations over layer 4

Ensuring point-to-point basic services

(PSTN, ISON ...)

Information coding and transport

Transmission supporn

Prerequisite for upper levels
{Access to scarce resources)

Exhibit 4.2: Infrastructure options in the distribution network

.
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information services servers
interactive Cable TV equipment

STM and ATM switches
LAN routers

ATM

Corresponding software

PDH and SDH equipment
ADSL equipment

PABX

Set-top boxes

Broad band terminals

Fibre cables

COAX cables

Twisted pair cables

Mobile systems base stations

[ vayert )

r Layer 2

frequencies

and LEQs

Radio

Satelines (GEOs

Alternatives

Source:

Rignts ot way

Mercer Management Consulting research
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Mobile wireless
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This chapter first discusses the economics of the first three layers (i.e., the basic network
architectures) and then the services offered (Layers 4 and 5). We look at how viable these
infrastructures and services can be under various regulatory scenarios and in different economic

environments.

4.2. Presentation of Main Technologies

This section provides an overview of existing and emerging technologies for
telecommunications infrastructures. This does not represent comprehensive coverage of
telecommunications technologies, but rather is a discussion of the technologies that we believe
will have the greatest impact on the industry in the short and medium terms. We have focused on
wireline technologies, as wireless technologies were considered in the recently published Green
Paper on Mobile and Personal Communications.!?

Clearly, most of the technologies we have reviewed focus on the potential of digitalisation

and on the so-called “convergence” of telecommunications and broadcast technologies.

For the sake of convenience, we will discuss technologies affecting local loop and
long-distance infrastructures separately, although this distinction is to a large extent artificial.
Technologies primarily affecting local loop infrastructure are presented first; technologies
affecting mostly long-distance networks follow. We then present main services and the key
service-network requirements relationships. We end with possible scenarios for the emergence

of new infrastructures in the Member States.
4.2.1. Local Loop

ADSL (Asymmetric Digital Subscriber Line)

ADSL is part of the DSL group of line-coding technologies developed by the Bell
Laboratories to carry high bit-rate signals over copper pairs (see Exhibit 4.3). ADSL gained
recognition over the last few years when some Operators presented it as a potential alternative to
COAX-based networks for the provision of video services to residential customers (including
video-on-demand, or VOD). Among those, Bell Atlantic and BT have been very active in
promoting this technology and testing it on-site. Both have stressed the flexibility that ADSL
allows by enabling progressive, on-demand provision of new services. Some Operators conducting
major trials include Bell Atlantic (New Jersey), BT (Ipswich), Rochester TV, Singapore Telecom
and Telia. However, some of the trials already initiated have not fully met earlier expectations,
and broad market trials have been postponed by some Operators. In Europe, BT appears to be at
the forefront in testing ADSL technology. It is planning to follow up its limited Ipswich trial
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with a commercial trial of 2,500 users “some time in 1995.” The commercial trial, in addition to
further testing the technical feasibility of the project, will also indicate the willingness of users
to actually pay for the VOD offering.

Exhibit 4.3: ADSL technology watchcard

Technology: ADSL
Version: BT
Service provided: - 2 Mbps + delivery over standard twisted pairs Usage: - Delivery of video-on-demand service over twisted pair:
“video-diaitone” at VHS-like quality
Structure: - Usage may evoive as bandwidth increases
Dﬁg Pros: - Cost- positive cash fiow
s Coppef - Compatible with ISDN services over same line
i ~ Good image quality (Europe)
r—_ 11 [ Local Video . X
”f‘;‘,'i',‘? ﬁ s::,:r i plattorm ADSL Cons: - Cannot provide live video, until real-ime compression s
boxes available
Video information | - Limited upstream bandwidth :
orovides - May require the nstaliation of a digital loop to shorten

[ carv —r Fsipies A
L - Risk of disturbance to reguiar telephony service
~ Intensive line conditioning required

Capacity: - 1.5 Mbps (Bell Atlantic’s Virginia Trial)

— 2 Mbps (1994) downstream (using MPEG 1) Cost: - Cost estimates vary widely across sources
- 6 Mbps (19967) downstream (using MPEG 2)
+ 16 Kbps bidirectional
Encoding systems: - CAP (Ampiitude/Phase modulation) or DMT
(discrete multitone)
Developments: ~ Greater capacity both upstream and Test: - BT (Essex)
downstream are envistoned (4 video channels — Rochester telephone
+ 384 Kbps two-way channels) -~ Bell Atlantic In Washington DC + New Jersey

In Rochester ADSL will be tested against Fibre/COAX architecture
(separate home vs. apartment building)

Source:  BT: Mercer Management Consulting research

In principle, ADSL allows multiplexing and downward provision of 2 to 6 Mbps over
conventional copper-based infrastructures through the use of specific terminal equipment, with
areturn capacity of nx64 Kbps.! Actual capacity depends on the quality, length and gauge of the
local loop where the equipment would be provisioned. Based on current technical developments
and our infrastructure survey, we estimate that about 70 per cent of European subscribers could
be provided with 2 Mbps video signal using this technology,' although this percentage varies
substantially by country.

The actual penetration of ADSL equipment is likely to depend both on the current
penetration of alternative systems (for instance, CATV networks) and on the actual cost of ADSL
equipment. Estimates for ADSL investment per customer, if the technology becomes widely
accepted, range from ECU 700 to ECU 2,500 (depending on the quality of the local network).
In the UK, BT estimated a cost of ECU 520 per served customer in a “mature market,”'® which
may be considered somewhat ambitious, given current prices and level of interest for the
technology. It is clear, however, that ADSL is still at an early stage of development and that price
and performance estimates are likely to change over the coming years.
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Current systems use either CAP (Carrierless Amplitude/Phase) or DMT (Discrete
Multtone) coding technologies, with AT&T Teledyne (USA), Westell (USA), Newbridge Corp
(Canada) and Northern Telecom!’ (Canada) as the main developers.

HDSL (High-Bandwidth Digital Subscriber Line)

While ADSL can be regarded an alternative to cable-based networks for residential
services, HDSL (Exhibit 4.4) is an alternative to optical fibre and traditional methods for the
provision of E1 connection to business customers. This DSL technology, which has been
standardised in Europe by ETSI using the.2B1Q coding technology, allows the provision of
2 Mbps circuits using two copper-based pairs, on up to 3 Km.

Exhibit 4.4: HDSL technology watchcard

Technology: HDSL (High Bitrate Digital Subscriber Loop)

Version:

Description: - Line -coding technology allowing the Usage: - Provision of 2 Mps service (6 Mps in 1996 ?)
delivery of 2 Mbps + over normal twisted - Replaces optical fibre systems for distance < 2 km
pair local loop

Pros: - Alternative to using repeaters on local foop
Structure: — Same upward/downward capacity - Very adaptive: can carry signals over 0.4 mm
pairs, automatically adjust for gauge changes,
bridged taps, noise
CO—————<—p=_ == subscriber - Low installation cost, ease of instaliation
v v Cons: - Limited span without repeater
— Limited bandwidth vs. hybrid/fibre systems :
COL:ESL remot;i’: oS- 1 Mps for 2440 m without repeater
< > 2 Mps for 2440 m without repeater
12,000t for 24AWG 6 Mps for 460 m without repeater
9.000ft tor 26AWG (without repeaters
Capacity: - Capacity depends on gauge/iength
Test: - 700 Alcatel HDSL system aiready in operation in
the U.S. The first European appiications are being
instalied

Source:  Mercer Management Consulting research

As it requires no cable reconditioning and allows for bridged taps and other circuit
“difficulties,” HDSL can be regarded as an inexpensive upgrade option both for private and
public networks. Current equipment prices in Europe range from ECU 1,300 to ECU 2,500 per
HDSL terminal and current total cost estimates (including public work) per circuit range from
ECU 3,000 to ECU 8,000, depending on location. Recent decisions by several companies to
market off-the-shelf HSDL chips are estimated to further reduce the cost of El circuits by a
factor of 3-4 by 1997.18
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As with ADSL, the actual development of HDSL for public networks is likely to depend
on the presence of existing alternative infrastructures (mostly ISDN and fibre-to-the-business
networks) and Operators.

Current HDSL equipment providers include PairGain Technologies (USA) and Telllabs
(USA) and, to a lesser extent, Level One (USA). Alcatel-CIT (France) has been licensed by
PairGain Technologies to market E1/HDSL equipment to the European market.

Integrated Fibre/COAX

Integrated fibre/COAX systems (Exhibit 4.5), which are derived from existing
COAX-based CATV networks, allow the provision of both telecommunications and entertainment
services over the same medium, using digital technologies. They can be viewed as the medium
of choice for the delivery of high-bandwidth services to both residential and business users and
as a low-cost alternative to all-fibre systems (FT TH/FTTB). Current cost estimates range from
ECU 600 to ECU 1,500 per subscriber, depending on home density and technology used, well
below the ECU 2,000-ECU 2,500 per subscriber usually estimated for FTTH/FTTB. As such,
integrated fibre/COAX is viewed by existing CATV networks as a way to compete with TOs for
voice, data, broadcast and interactive entertainment services.

Exhibit 4.5: Full service network technology watchcard

Network: COAX/Fibre
Service: Full Service Network
Location: Oriando

Service - Delwery of analogue vigeo. digital video-on-demand Companies invoived:
provided: (wrth full VCR capacity) interactive services and PCS AT&T - ATM switch
over a Fibre/COAX network (10,000 homes) Scientrfic Atlanta - Fibre/COAX distribution system
- Set-top box
Structure: i Silicon Graphics - Digrtal video server
, UA R ~ Set-top box o/s and appiications (VOD. muttiplay,

mnteractive, navigatonal)

> \ Toshiba - Set-top box components
L Petmo= USWest - Telephony
Qualcomm - IPCS service equipment

Time Warner Interactive context
Comz oo Estimated cost: Most of the cost ~ ATM switch + set-10p box ($5000 today)
i ; Impact: -~ Test ot most interactive components on a large scale
(10,000 homes)
- Rest of customer response 1o interacuvity — VOD

- Rest of ATM structure
- Estimated contention rate s 40%

Source Time wamer Cablw

Figure 2: Coaxial Telecommunications Spectrum

Charactenstics: - Fibre to 480 househoids « 4/5 amplifiers cascade Ougong ncemng
- 1 GHz capacity, using the bandwdth above 750 MHz USSR VONESSIURE v~ fovi e yvied

for two-way communication (inciuding PCS service,
video combat and interactivity)

- Set-top box provides full video programming, analogue
& dignal receivers. digital transmitter. digital
decompression, ATM reframing. Uses RISC neca
processors operating at 100 MPS 1 400 Mz = 40 Channel || 200 Mz » 200 channes | 280 MM2

Sovre Teme Warmer Catie Arampoe nove Owgtas vesws Tworwny cormrmntmiens

Source:  Time Warner Cable; Mercer Managemen:t Consulting research
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Some telecommunications Operators in the United States are also publicly considering
replacing their existing copper-based PSTN with integrated fibre/COAX for the provision of
telecommunications and video services, if allowed. Arguments in favour of such a move are
derived from integrated fibre/COAX proved bandwidth and supposed savings: Pacific Bell, for
instance, has been quoting operational savings of up to ECU 45 per subscriber-year over traditional
copper-based networks, due to higher reliability and lower repair costs. Most of these savings
are labour related.'

Integrated fibre/COAX cannot be described as a single technology, but as the combined
use of various existing or emerging technologies on a single network. As such, the characteristics
of fibre/COAX networks can vary greatly. Most systems under trial, however, include the

following components:

— Optical fibre in the upper part of the network and high-bandwidth COAX cable in
the lower part. Bandwidths used usually range from 750 MHz to 1 GHz, depending
on network topology and upward bandwidth requirement. Actual number of customers
served by a single optical fibre usually ranges from 400 to 2,000, depending on
topology and return bandwidth requirements. The topology of choice for the access
network is a star (or multiple star), although some other topologies may be used in

the case of a network upgrade

— Digitalisation of all or part of the signals transmitted over the network, whether

entertainment or telecommunications

— Use of ATM-based switching equipment, due to its capacity to provide bandwidth
on demand and to switch both low-bandwidth/no-delay voice communications and

high-bandwidth video or computer communications

— Use of compression technologies to provide multiple digital channels, allowing for

such services as video-on-demand

- Provision of digital/analog terminal(s) on customer premises, usually defined as
set-top boxes, to provide access to both entertainment and telecommunications

services

Several companies are currently testing integrated fibre/COAX systems, mostly in the
United States. Time Warner’s Full-Service Orlando Trial is the most ambitious and most widely
publicised trial. Other companies currently testing such systems include Jones Intercable,
Rochester Telephone and SNET.

Vendors of integrated fibre/COAX management systems include Scientific-Atlanta
(USA), General Instrument (USA) and AT&T (USA).
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Overlay .

Overlay systems (Exhibit 4.6) can be described as a mundane, no-frills alternative to
the integrated fibre/COAX systems described above. They consist of the joint provision of a
COAX link and a twisted pair to the customer, usually bundled together in a “Siamese” cable.
Like integrated fibre/COAX systems, overlay systems use optical fibre for the upper portion of
their network. The actual size of the optical serving area may vary from 400 to 6,000 homes.

Exhibit 4.6: Fibre-COAX overlay network technology watchcard

Technology: COAX + Telephone overlay

Version: TeleWest (UK)

Description: - Provision of telephony service over Service - Telephony and standard (or
existing CATV piant infrastructure + provided: extended) video service
twisted pair overlay

Pros: — Low cost
Structure: (TeleWest) — Equipment availability
— Easy to set up
. Cons: - No real interactive service
4 Fibee cable trom Teo Oroo
FeacINC 1O MO Comnal Droo Cost: - ECU 400-700 per subscriber
o Cam PP (estimates) depending on local topography

1 .d i une Exwnoer/Sar Tap

K (® LEs oer TX Typ)
W

8 Fitwo canie trom

Conval Omoe O to e

,_I(T_ /—

,@-—@—- Test: - In use at TeleWest (UK) and similar
T system used by other cable TV

e M Dvata 2 Twatiod Par 10 . .
Crome Conrat ¢ ancn v (a8 typa) companies in the UK
MDDs o Y o m
S ::;u:::q Marua Cross-Connect :::":;)"""“""“
Truns Ampiiter 20 10 30 AN PTM

Source:  TeleWest: Mercer Management Consulting research

Overlay systems have been the medium of choice for CATV Operators in the UK for
the provision of both CATV and telephony. Reasons for selecting this technology include the
wide availability of equipment, ease of implementation, low materials cost and the important
effective economies of scope. Estimated cost per subscriber ranges from ECU 400 to ECU 700,
depending on local topology.

In favour of these systems is the growing opinion that little return bandwidth and on-time
interactivity will actually be required for so-called “multimedia” residential services and that

the copper pair is more than adequate to provide the required return bandwidth.

FITL (Fibre In The Loop)

Unlike fibre/COAX systems, FITL systems rely on the copper pair for final delivery of
signals to subscribers. As such, they are a natural upgrade for existing Operators’ networks

worldwide.
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Several fibre-in-the-loop technologies are being implemented and tested by Operators
for the upgrade of existing PSTN and the provision of bandwidth-hungry services to residential
and business customers. Several topologies exist, based on the size of the optical serving area.
The actual topology chosen by an Operator depends on the estimated bandwidth required, the
cost of the optical fibre and its existing network. For greenfield situations, we have estimated
that, in most cases, the cost of bringing fibre to the last cabinet is almost equal to the cost of
using copper. In the UK and the United States, where they have been allowed to develop their
own infrastructure, alternative access providers and CATV Operators have often found it
economical to bring fibre to businesses. For existing Operators, our analysis shows that the cost
of fibre still has not dropped to the point where it is economical to bring the fibre further than the

feeder, using a remote concentrator.

In the United States, Ameritech is planning to provide 2.5 million subscribers in large
cities and residential areas with FITL by 1995, under its “Looking Glass” project. Ameritech
managers plan to use HDSL technologies to complement their FITL infrastructure and deliver
large bandwidth to customers. In Europe, several Operators have started to implement FITL
systems, due to the continuous drop of fibre cost and the increasing demand for high-bandwidth
services. In agreement with most sources, we estimate that FITL is likely to be systematically
deployed for new lines and line refurbishment very soon.

4.2.2. Long-Distance

Exhibit 4.7: Options for long-distance infrastructure

Layer 1 Layer 2 Layer 3 Layer 4
\
Satellites Radio links
Radio
frequencies
Terrestrial Micro wave
base stations links

Prowvision of high
capacity services
> based on various
architectures/
equipments (ATM,
DQDS8, FDDI ...)

Alternatives

Fibre Various

Rights of way

cables architectures

Source: Mercer Management Consulting research
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Long-distance services can be offered with a few architectural options at the layer 3 as
shown on Exhibit 4.7. Costs of typical long-distance PDH transmission systems are very sensitive
to the capacity required, as shown in Exhibit 4.8. In this section, we describe the two technologies
that have emerged in recent years which are likely to change the range of services offered and
the traditional economics of long-distance infrastructure: ATM and SDH.

Exhibit 4.8: Relative costs of long-distance infrastructure

100
Transmission
a%it Erif ] equipment costs
(relative

costs)

Cable costs
(including installation)

1 1 1

1 16 32
Capacity per link (expressed in STMs)

Source:  Mercer Management Consulting research

ATM

ATM (Asynchronous Transfer Mode, Exhibit 4.9) has emerged in recent years as the
technology of choice for the provision of large bandwidth services, including voice, data and
video. Three key factors may explain this trend: ATM is supposed to be universal, from
long-distance, high-capacity networks to local-area networks, it handles various signal types

simultaneously and it provides bandwidth-on-demand.

ATM is a cell-switching technology, carrying information in fixed-length cells using
statistical multiplexing techniques. Since the cell size is fixed, ATM can operate at a wide range
of speeds, currently from 45 Mbps to 2.5 Gbps in long-distance. Lower speed (down to 2 Mbps )

can also be provided for use in local networks.

ATM currently runs only on optical fibres: provision of this technology is therefore
dependent on the development of long-distance fully optical fibre infrastructures. In the United
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States, for instance, Sprint and WilTel beta-tested nation-wide ATM services at 155 Mbps as

early as 1993, while Pacific Bell started testing 45 Mbps services in the San Francisco area.

In Europe, 16 Operators have joined for a pan-European trial of ATM starting in 1994-95,
including those of Belgium, Denmark, France, Germany, Italy, the Netherlands, Portugal, Spain

and the UK (BT).

Exhibit 4.9: ATM technology watchcard

Technology: ATM Asynchronous Transfer Mode

Version:

Definition: - Cell-switching technology, enabling the integration of
voice, data ang video over the same channel based on
a standard 53 - octet cell encapsulating information,
wvirtual circuit and virtual path identifications
Capacity: - Fiexible capacity, from 2 Mbps to 2.5 Gbps and more.
Speed is adaptable to each kind of information
transmitted. Connection is traded off against increased
network delays (latency) — allows “dynamic” traffic
management. with pnorihsation

Example: - Integrated ATM Network

i

e,

Source:

Mercer Management Consulting research

Usage: - Desktop-to-WAN network switching telephony
- Integration of data/voice/video
Pros: - Adaptuve fiexible, universal:

¢ ATM can be deployed in LAN and WAN as a “total
area” network — potential cost reduction
* ATM is potentially easier to impiement than other
LAN technologies
* ATM ailows a full integration of gata. voice and
video over the same terminal and different speeds
“Dynamic” Traffic management

Cons: - Expensive and skill in devetopment

— Lack of standards for equipments

- Lack of intertace to existing networks (but some ATM
switches provide those)

- Runs only on fibre -

Tests: -~ Muitiple tests are being conducted in Europe, on

both iong distance and tocal ATM Networks

Provision of commercial national services is still some time away, however, given ATM’s

current cost. France Telecom has recently launched a limited ATM service (Transrel ATM),

offering the wide area interconnection of ATM LAN’s. This provides speeds of up to 25 Mbps

and is available initially in Paris, Nice and Grenoble. DBP Telekom is also providing some

ATM-based services. Prices are expected to drop quickly as a European standard emerges and as

equipment becomes more widely available. This may ultimately lead to Operators providing

very-high-speed multi-media connections at today’s 2 Mbps rate, thereby fostering the

development of advanced services in Europe.?

All major telecommunications vendors have presented or are developing ATM systems.

In the long-distance area, Siemens, Alcatel and Ericsson all provide large switches to European

Operators.
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SDH (Synchronous Digital Hierarchy)

It may seem irrelevant to review SDH among the emerging technologies, as it is already
being deployed by most incumbent and emerging Operators. It is, however, a key component of
the emerging bandwidth-on-demand infrastructures.

SDH (Exhibit 4.10) is a synchronous transmission system, allowing multiplexing of
signals at different speeds over the same medium, on an “add-drop” basis. Under SDH, user
information is grouped within “virtual containers” (VCs), which in turn are encapsulated into
“frames” containing monitoring information for transmission at higher speed. In addition, SDH
monitoring systems allow for flexible routing of a signal along different “virtual paths” within
the same network. The transmission speeds defined range from STM1 (155 Mbps) to STM16
(2.4 Gbps). Although SDH is mainly designed for optical-fibre networks, it can work with other
wireless technologies such as millimetric radio and, possibly, satellite systems. In these cases,
available bit rates will be limited to STM1 or STM2. SDH systems have an added advantage in
that they can be introduced directly into existing networks.

Exhibit 4.10: SDH technology watchcard

Technology: SDH Synchronous Digital Hierarchy

Version:

Definition: - Digital transporn and cross-connection Pros: - Immediate provision of 2 Mbps line, through
technology, based on synchronous multiplexing, reprogramming of digital cross-connects — fiexible
allowing the provision of services/direct access access )

- Reduction in network cost (equipment expenditure,
installation, operation and maintenance) due to the

Capacity: - SDH uses a loop-based architecture to connect flexibility of the provision process, the nng topology
public switches with customers and the better use of network capacity (~ 20%

savings according to AT&T in the Netherlands)

Public
Switcnas

155 Mbos
Cons: - Lack of standard

Oner 1000s

Risk: - Loss of TO's control over network access (SDH
allows cross-connects 10 be reprogrammed any
time using remote control)

" RCU !

® Owputal cross-connect }
(o] ;
% Synchronous Mulupiexer |

S

! RCU ! Remote concentrator um!’

Source:  Mercer Management Consulting research

For customers, SDH is likely to provide higher service quality, faster transmission and
cheaper bandwidth. It also offers the unique opportunity to offer variable-bandwidth virtual
private circuits. For incumbent Operators, SDH offers several advantages over traditional PDH
techniques, including flexible channel management, easier network redesign and lower

maintenance costs. For new long-distance Operators, it is a unique opportunity to develop an
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“opportunistic” network, with bandwidth provided on-demand and new SDH-based services
brought selectively to customers. Most of the new infrastructure Operators we interviewed are
building or planning to build SDH-based networks.

Finally, SDH offers CATV Operators and other alternative access providers an
opportunity to provide new switched bandwidth-hungry services (including video) at a competitive

price.

The inherent flexibility of SDH poses some risks to the incumbent (and other large)
Operators, as customers and independent service providers may gain more control over their
signal channelling. A popular opinion amoﬂg the people we interviewed is that SDH may
eventually limit the role of Operators to the provision of infrastructure, with customers and
service providers taking over more of the value-added chain.

SDH initially developed in the US as SONET (Synchronous Optical Network). It was
standardised by CCITT in 1988. Like ATMs, SDH equipment is being sold by most
telecommunications vendors. Siemens, Alcatel, Ericsson and Nokia are the main European
contenders, while AT&T and Northern Telecom are among the primary players in the North
American market. The Danish Operator, Tele-Danmark and Telecom Italia are already deploying
SDH technology in their long-distance networks, while Deutsche Telekom is deploying SDH

rings in its access network.

4.3. Presentation of Main Services

The infrastructure technologies described above have to a large extent been developed
for a single purpose: to allow the provision of services with multiple bandwidth or bit rate
requirements over the same channel (or group of channels in the case of overlay infrastructures).
The i1dea of “digital superhighways” relies on the concept that new bandwidth-hungry
communications are likely to grow and complement (if not supersede) current low-speed
communications. Whether such capability is actually required will depend on the growth of

customer demand, for both business and residential customers.

4.3.1. Residential Services

We present below the main categories of residential services. We briefly describe the
main technical requirements for each service in terms of transmission requirements, billing

functionality and individual network components. This is summarised in Exhibit 4.11.

— Telephony Service: It requires little bandwidth (64 Kbps or less); it is also one of the
few residential services in which the traffic is symmetric.
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Exhibit 4.11: Key service-network requirements relationships

s 2 s
] E® 3 g o
% 2 ‘g 8 —é [--] 3 [ [ -E
-1 Ea® 4 o) 3 ES b EX
[ e 9 & <) £3 s 2 ° 89
o ad < b4 oz T > Tz
Transmission |Banawidth | downstream N/A 2..8Mb/s | 4..6Mb/s | 4...6Mb/s | 4Mb/s 4Mb/s 64 Kb/s { <10Mb/s
Requirements upstream N/A - - 84Kb/s - 64Kb:s 64 Kb/s | <10Mbrs
Control - - v Y N \ \ \
Charactenstic uni uni unifasym asym asym asym sym sym
Traffic Behaviour - Isochron | Isochron | Isochron | bursty | Isochron | isochron | bursty
Connection Type mp-t-p mp-t-p mp-t-p p-t-p p-t-p p-t-p p-t-p pet-p
Billing Monthly v v - - - - - -
Debit Card - v v v - - - -
Transaction - - v N *. N \
Components | STB - digital - N ~ - - - - -
STB - interactive - - - N ~ N - -
Headend v v v - - - - -
Video Distribution Unit - - - v v v - -
Server - - v N v N - -
AIN (B-SCP/B-IP) - - - v N v - \
ATM Node - - - N N v - \
Content Conversion - - - N - N - -

Source:  Siemens Public Nerworks

— Analog Broadcast TV: The most common service offered by CATV Operators. It is
unidirectional and isochronous (constant traffic volume). The bandwidth required
for such a service is 8 MHz for a PAL TV signal (in Europe) or 6 MHz for an NTSC
TV signal (in the US and Japan).

— Premium TV Broadcast: This category encompasses services such as pay-per-view
or per-consumption (PPV). The characteristics of this service are similar to those of
analog broadcast services. The main differences are the need for some interactivity

for billing purposes and the use of scrambling/descrambling techniques.

— Advanced Pay-per-View (APPV): Similar to traditional PPV. The main differences

come from a higher level of interactivity and the use of digital signals/compression

techniques.

— Video-On-Demand (VOD): Delivery of video programmes on demand. This service
requires a dedicated return channel for billing and control information. Typically,
the signal will be sent in digital form, although conceptually this service could be

supported by analog transmission systems.

— Games or Software Programmes Downloading: Consists of the distribution of
software — for example, video games — over the network. The major characteristic

of this type of application is that traffic occurs in bursts: bandwidth required during
service usage is high but the duration of usage is short.

Chapter 4: Technological Convergence and Potential of the Infrastructure Mercer Management Consulting 1994



19,

— Home Shopping: Consists of ordering goods (or services) from home while viewing
programmes presenting those goods and services. This service requires some
interactivity functionality at the set-top box level as well as sophisticated billing
functionality.

— Home Working: Consists in providing data and/or basic video-conferencing services
to the home. This service is characterised by the traffic volume in bursts and by a

medium to large bandwidth requirement (up to 5 to 10 Mbps).

Exhibit 4.12: Frequency scheme on a fibre/COAX system

6 MHz for NTSC (USA)
8 MHz for PAL (Europe/Asia)

0 MHz 8 MHz 550 MHz :
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I

: Upstream : Downstream : Upstream
: (to Headend) : (from Headend) ] (optional)

Source:  Siemens Public Networks

Exhibit 4.12 shows the bandwidth of a typical COAX cable where 750 to 1000 MHz
are available for signal transmission. This bandwidth is typically sufficient to offer all the services
mentioned above, assuming that the number of homes passed by a single cable is reasonable and

that traffic patterns are normal.

Demand associated with each of these services is crucial to understanding the viability
of network investments and the emergence of competition in network infrastructure. Very few
significant tests have been carried out so far regarding the most advanced services. Exhibit 4.13
shows consumption levels which have been observed or are expected in a few large-scale trials

of pay-per-view and video-on-demand.
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Exhibit 4.13: Summary of a few advanced services trials

Source:
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Mercer Management Consulting research

4.3.2. Business Services

Business services typically require more bandwidth than residential services.

Furthermore, they have a symmetric nature as opposed to the broadcast nature of most residential

services. The main business services with their characteristics are:

— Telephony and Video-Telephony: Symmetric in nature. This service can be offered

with as little bandwidth as 64 Kbps (or less) for telephony and 128 Kbps for
video-telephony.

Video-Conferencing: Offers the possibility for multi-site conferencing with

high-quality video images and simultaneous data or fixed-image transmission. The
characteristics are similar to telephony services except for the bandwidth
requirements, which are typically on the order of 500 Kbps or higher. Applications
derived from video-conferencing such as distance learning have the same network

requirements, but the transmission could be asymmetric in nature.

Information Retrieval, Database Access and Other Transaction-Oriented Services:

This category of services is characterised by average band-width requirements and

asymmetric traffic in bursts.

4.4. Observations: Emergence of New Infrastructure

This brief review of the various technologies being adopted and tested by the most

advanced Operators around the world illustrates the efforts that support service convergence.

The future telecommunications industry will offer a mixture of voice, data, image and sound in
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support of both integrated and discrete applications. Ultimately, the user will not care about
what medium will deliver these capabilities. Instead, the user will care about access to the widest
choice of services at the lowest possible cost — in this regard we should not expect customers for

telecommunications services to be any different from customers for other industries.

Exhibit 4.14: Network architecture logical evolution
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Source: Siemens Public Networks

Exhibit 4.14 shows the logical evolution of service offerings for a cable Operator and a
telephony Operator. Each of these services is associated with a different network architecture
and with different network components. Exhibit 4.15 and Exhibit 4.16 show the schematic
network architectures associated with each of the product offerings. Exhibit 4.15 displays the
first step of the upgrade of a Cable TV network (or, assuming a more comprehensive upgrade, a
traditional telephony network). The additional equipment will allow the simultaneous broadcast
of analog and digital signals. The example shown assumes that analog signals are used for
broadcast, with scrambled signals used for customised channel packages, while digital signals
are used for pay-per-view or video-on-demand. Unlike a traditional Cable TV network, this
architecture will require set-top boxes with digital signal decompression/descrambling capabilities,
charging devices on customer premises and head-end equipment that can support digital signal
handling. In the core network, the digital head-end facilities can be interlinked with other remotely
located servers via an SDH network.

Exhibit 4.16 shows the final stage in the logical evolution described in Exhibit 4.15.
The full service network will ultimately support analog and digital broadcast, digital premium
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broadcast services and narrow-band (e.g. telephony) as well as broadband interactive services
(e.g. interactive video). In addition to the architecture described above, the full service network
will necessitate advanced set-top devices for interactive video services and interlink facilities
with the telephony network. Ultimately, the core network will use ATM transmission techniques.

Exhibit 4.15: Network architecture for digital broadcast and premium broadcast with telephony services

T
I Server

Access Core

CPE
TMN I

]
]
| |
1
] | g
R ! I— ?
: Multilink :
NB
o \pure x {NB) to C.O.

]
v (57 Jo—T" |

anaiog for : Headend '

Descrambling Cx : Equipment
v [ Frwgngle—|_| o [Foe] o

digital for HUB

Decompression Digital I/F

+ Trans.

Content Conversion
& Compression

Source:  Siemens Public Networks

Exhibit 4.16: Network architecture for digital broadcast, digital premium broadcast, cable telephony and
interactive video services
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Chapter 4: Technological Convergence and Potential of the Infrastructure Mercer Management Consulting 1994



P11

Operators and equipment suppliers are hard at work to develop the combinations of
technologies that will win in the marketplace of the future. The precise set of technologies that
will dominate the future telecommunications infrastructure is not yet known; however, it is
unlikely to be based on the existing twisted-pair and old coaxial technologies. In that case, the
owners of the current infrastructure will find themselves with an infrastructure of little value.
Buying into a telecommunications or CATV Operator (through privatisation or public offer)
will be expensive, offering little advantage over building a greenfield network. This will be
especially true in the local loop unless duct space is widely available. Furthermore, if demand
for broadband services becomes widespread, the investment required to build new access networks
will dwarf the investment required to bring technological parity among Member States to existing
networks. As a result, owners of existing infrastructures are likely to find themselves at the
starting line along with everyone else as technologies develop, new services are brought to
market and infrastructure becomes liberalised.
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As shown in Exhibit 5.1, most EU countries, including newcomer Austria, operate their

voice telephony (PSTN) under a monopoly regime. Australia today operates under a duopoly
regime (as did the UK until 1991), while Finland and the US (for local calls) operate under a
regime of limited competition. Open competition now prevails in the UK (since 1991), in the

US (for long-distance services), in Canada, in Japan, in New Zealand and in Sweden.

Exhibit 5.1: Regulation of PSTN in a few major countries

Regulation of PSTN l
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With the exception of Sweden — where the telephony market has always been open to

competition — deregulation in other countries has been progressive; however, the time frame for

liberalisation has accelerated recently (as shown in Exhibit 5.2).

Mercer Management Consulting 1994
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Exhibit 5.2: Timescale for liberalisation of the telecommunication market in various geographies
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5.1. Experience in the US

In the US, regulation of interstate communications is reserved exclusively to the Federal
Communications Commission (FCC), while intrastate regulation is under the authority of the
individual utility commissions in each of the 50 states. After a period of competition at the turn
of the 20th century, the industry was controlled by a virtual AT&T monopoly until 1983. AT&T
still dominates today, but the “Modified Final Judgement” (MFJ) issued by Judge Green in
1983 loosened AT&T’s grip on the telecommunications market. Some of the most important
rules defined in the MF]J are the following:

— The Regional Bell Operating Companies (RBOCs) can provide basic services only
(1.e., those services providing only for the movement of information, by whatever
means) and are prohibited from manufacturing telecommunications products or
providing long-distance services. RBOCs’ services are confined to specified Local
Access and Transport Areas (LATAs). RBOCs are, however, permitted to provide
interexchange intra-LATA services, if they can show evidence that their entry into
the market would not stifle competition.

- All RBOCs with adequate technical capabilities (in practice, electronic switching
systems) that serve a market of at least 10,000 access lines must offer equal access

to all common carriers. This is to allow customers to choose a primary long-distance
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carrier by dialling 1. As of today, 91 per cent of all access lines have been converted
to equal access. Most of the remaining unconverted lines are in small
telecommunications territories, which claim they should not support the financial
burden of this conversion. Changeover fees are paid by customers, although these

are frequently waived for marketing reasons.

— The RBOC:s are not permitted to discriminate in favour of AT&T (their former parent
company) for procurement of products or services, dissemination of technical

information, facilities planning or other services.

The Cable Communication Policy Act (1984) prohibited telephone companies from
providing programming within their respective regions. According to the FCC, this decision
was made at the time to protect the fledgling CATV industry.

The monopolistic restrictions imposed on the local loop soon came to be viewed by
Operators and Regulators as too restrictive and constraining of the potential development of
new services and of alternative Operators. Hence, consistent with its aim of “maintaining balanced
regulatory policies to ensure that the consumer has competitive choice for program and
telecommunication services,” the FCC engaged in a second round of liberalisation in the early

1990s, which accelerated the deregulation process.

— Judge Green’s Second MFJ Triennial Review (1991 ) lifted the ban prohibiting RBOC's
from offering information services, including long-haul services, electronic publishing

and CATYV in their own local serving areas.

— The Special Access Ruling (September 1992) opened the special access market to
competition at the interstate level and mandated collocation. It requires RBOCs and
other independent Operators to allow Competitive Access Providers (CAPs) to
interconnect their switching and trunking equipment at reasonable rates. The
collocation mandate also states that a CAP will be permitted access to the local
exchange centres (switch centres) to maintain and monitor its terminating network
lines. The order is aimed at helping CAPs move out of their niche markets and
leverage their network infrastructures by interconnecting with RBOCs’ networks.
In exchange, RBOCs were given more price flexibility by being allowed to create

rate zones based on the density of their customer base and the presence of competition.

~ The FCC Video-Dialtone Order (1992) authorised Operators to provide video dialtone
service, enabling them to act as common carriers for transmitting cable television
programmes with open access and without discrimination. This decision was
motivated by the opinion that the Operators’ entry into the video marketplace would
increase investment in the development of “full-service, broadband multi-media

infrastructures”; provide additional competition in the video and communication
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markets “so that free market forces, rather than Government regulation, determine
the success or failure of new services”; and provide a diversity of video services in
order to create “additional opportunities for consumer choice.”

To avoid creating monopolistic environments in the video services markets, the FCC
required accounting separation and cost-allocation measures to ensure that the RBOCs do not
cross-subsidise their video dialtone services with revenues from regulated telephone services.
Nevertheless (and as expected) cable companies predict that, under competition from Operators,
some of them may be forced to postpone new services and other technological improvements
and that small CATV. Operators may.be.forced out of.the market altogether or fall behind in

capital investments as a consequence of lower revenues.

Under the Clinton Administration, much emphasis has been given to the development
of the so-called “information superhighway” and to the potential impact of the technical and
service convergence in telecommunications. In an attempt to “realise the full potential of a
competitive broadband multi-media future,” the Administration favours open access to multi-
media services and deregulation of both the CATV and the telecommunications industries.
According to a White House statement, “Cable companies, long-distance companies and electric

utilities must be free to offer two-way communications and local telephone service.”

These statements and the general expectations created around technological convergence
have led, in recent months, to several decisions in favour of a new round of liberalisation, which
would end the regulatory separations between Operators. In particular, the Markey/Fields and
Brooks/Dingell Bills were approved by the House of Representatives. A bill addressing similar
issues, known as the Hollings Bill, was not adopted by the Senate because of time pressure. It is
expected that the legislative process will be re-started and that these provisions will ultimately
be adopted.

The Markey/Fields Bill (House of Representatives, June 1994) would have allowed
CATYV Operators to provide switched local services, while RBOCs would be allowed to provide
entertainment services. This bill, however, would not have allowed Operators to buy CATV
Operators within their own service area, to prevent a single company from owning all local
access networks within a single area. It proposed the creation of a Federal State Joint Board to

ensure universal service provision through fair contributions from all providers.

The Brooks/Dingell Bill (House of Representatives, June 1994) would have allowed
RBOC:s to enter the long-distance telecommunications market from their existing operating
regions within five years of bill approval, provided stringent conditions on cross-subsidisation
and free competition were met. In particular, a local exchange carrier would be requested to
demonstrate that its local market is open to competition when seeking the right to offer interstate
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and international services. The bill would also have allowed RBOCSs to manufacture CPE and

other telecommunications equipment.

In support of the Brooks/Dingell Bill, NYNEX, Bell Atlantic, BellSouth and
Southwestern Bell started legal action in the Washington courts to be allowed to enter the
long-distance market. The White House stated, as early as January 1993, that “this Administration
endorses the basic principle of the Brooks/Dingell Bill, which proposes a framework for allowing
long-distance and local companies to compete against each other.” In its statement, the
Administration indicated that “We will make sure that the Regional Bells will not be able to use
their present monopoly positions as unfair leverage into new lines of business. This is why the
Administration supports the approach of the Brooks/Dingell Bill requiring the approval of the
Department of Justice and the FCC before the Regional Bells may provide inter-exchange services,
most notably long-distance.”

In July 1994, the FCC granted Bell Atlantic the right to build a video-on-demand system
serving 38,000 homes in New Jersey (i.e., outside its region). The system is due to start operating
in 1995 and support 64 different programmes. This decision is another breach in the Cable Act,
after the September 1993 court decision allowing a company to operate a CATV system outside
its own operating area.

For the time being, the US local market is still dominated by RBOCs. Most RBOCs
have diversified into unregulated markets such as computer retail, software development and
LAN design and installation. Up to now, the only competitors to the RBOCs have been the
CAPs, which started as niche bypass marketers with their own fibre-optic networks in metropolitan
areas. CAPs today have a significant share (approximately 5 per cent) of the total local market.

Not surprisingly, convergence has been the key element of the recent changes in US
regulation, as these mostly reflected a willingness to break the barriers set up in the early 1980s
between the components of the “old” AT&T and to reunite the different elements of the

telecommunications jigsaw puzzle.

The US long-distance sector has flourished under full competition during the last
10 years. Three competitors dominate this market — AT&T, MCI and Sprint. The market shares
of these Operators are approximately 68 per cent, 12 per cent and 9 per cent, respectively, for a
total of 89 per cent (see Exhibit 5.3 for the evolution of MCI’s market share). Other long-distance
carriers include LDDS/WilTel, Advanced Telecommunications of Atlanta, Telecom USA, AllNet
and Cable & Wireless.
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Exhibit 5.3: MCI market share (long-distance market) and profitability
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On average, MCTI’s prices are 5 per cent below AT&T’s, and Sprint’s prices are about
10 to 15 per cent below MCI’s. Quality differences between these companies have diminished
over time as the new entrants approach perceived quality parity with AT&T. Today, current
statistics show that there is little difference in the quality of service among the three companies.
Sprint uses a 100 per cent fibre network as a point of differentiation; both MCI and Sprint have
significantly better billing software than AT&T, which they use to provide customised billing as
a differentiating factor. Pricing and advertising are major competitive tools, as are the strong

telemarketing programmes used by MCI and Sprint to encourage customers to switch.

5.2. Experience in Japan

The Japanese broadcasting and telecommunications market is regulated by the Ministry
of Post and Telecommunications (MPT), while the electronics industry is regulated by the Ministry
of International Trade and Industry (MITT).

The Emergence of New Carriers

The liberalisation of the Japanese telecommunications market began in 1985
(Exhibit 5.4). Until that date, Nippon Telegraph and Telephone (NTT) and Kokusai Denshin
Denwa (KDD) each had a monopoly on national (NTT) and international (KDD)
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telecommunication services and infrastructures. The Japanese State still owns 65.6 per cent of
NTT. Several types of Operators have emerged:

~ “Type I carriers can own infrastructure. They need to be licensed by the MPT.
There were 86 Type I carriers on 1 April 1994, in addition to NTT and KDD.*!

— *“General Type II” carriers can offer telecommunications services in Japan using
leased lines. There were 1,550 General Type II carriers on 1 April 1994.

— *“Special Type II” carriers can offer telecommunications services in Japan and abroad

using leased lines. There were 39 Special Type Il carriers on 1 April 1994.

Exhibit 5.4: Japan telecommunication deregulation
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Type Il Operators do not need a licence and are only required to be registered with the
MPT. The only service for which NTT and KDD still have a monopoly is the delivery of telegrams.

Among Type I Operators, two international carriers (ITJ and IDC) and three national
carriers (DDI, JTC and TJC) have been licensed, and there are 58 mobile communications licences
(17 for mobile phones, 31 for radio paging and 10 for other services). The other 23 licences are
for regional/local services, often for the provision of business services using alternative

infrastructures.

Foreign participation is limited to 20 per cent in the capital of NTT or KDD, whereas
the limit for the other Type I carriers is 33.3 per cent. There is no foreign ownership restriction

for Type II carriers.
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As can be seen in Exhibits 5.5 and 5.6, the prices of long-distance communications
(telephony and leased lines) in Japan have fallen sharply since 1985. The discount offered by the
New Common Carriers (NCCs) has also been reduced, NTT having reduced its tariff dramatically
in 1991. This readjustment has slowed down NTT’s loss of market share, which is now down to
73 per cent of the long-distance telephony market (percentage of inter-prefecture traffic).

Exhibit 5.5: Evolution of the price of a 3 minute peak line Tokyo Osaka telephone call (yen)
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Source:  Ministry of Post & Telecommunications — Japan; Mercer Management Consulting analysis

While NTT faces strong competition in the long-distance market, the MPT has
consistently refused to allow it to raise its local rates, arguing that NTT must reduce its costs
first. In 1993, NTT announced a plan to reduce staff numbers by 32,000, using voluntary
retirements. It plans to have a staff of 200,000 by 1996, compared with 314,000 in 1985 and
242,000 today. This would make NTT one of the most productive Operators in the world.

To a great extent, the long-distance and international markets in Japan are truly
competitive. The pressure on NTT and KDD from their NCC rivals has led to substantial price
decreases and to rapid erosion of NTT and KDD’s market shares. On the other hand, local
access and traffic have stayed firmly in the grip of NTT, largely because of unattractive local
tariffs but also because of the over-regulation put on its potential competitors (CATV and mobile
Operators).
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Exhibit 5.6: Evolution of leased circuit rental prices Tokyo Osaka (‘000 yen)
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The future of the telecommunications infrastructure in Japan will depend on the readiness
of the MPT to relax its control over the industry, especially over tariffs. A truly competitive
market in the local loop will appear only if clear rules on interconnection with NTT are imposed
and if NTT is allowed to raise its local tariffs.

Mobile Communications

The market for mobile communications is still relatively small in Japan. Mobile
telephony penetration is about 1 per cent, compared with 4 per cent in the US and 10 per cent in

Scandinavia. This low penetration can be attributed to several factors:
— The high cost of the service
— The need, until April 1994, to rent the handset at high prices (roughly ECU 20 per

month) — the market for handsets has been liberalised since
— Lack of available frequencies in urban areas

— The need to ask for authorisation from the MPT for tariff changes

The MPT has a general policy of granting two licences in most areas, both based on
analog systems (AMPS or NTT). One of the two licences is generally granted to NTT, which
operates nine regional mobile subsidiaries.
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Cable TV Networks

About 20 per cent of Japanese households (8.4 million) are connected to a CATV
network. The market is very fragmented; most licences have been awarded for only a few ku
(districts). There are roughly 56,000 cable systems operating, and only 41 per cent of the
subscribers are connected to systems of more than 500 subscribers (as of April 1993). NTT is
prohibited from operating CATV networks.

This fragmentation of the industry can be attributed to the MPT’s initial requirement
that CATV networks be funded locally. The first cable networks should have been built by
non-profit organisations with the support of the local authorities using rights-of-way of railways
or electricity distribution companies.

Cable networks evolved in the mid-1980s, when new profit-oriented companies were
licensed. This led to a two-tiered system:

— Small, locally-funded networks, where the technology used is largely obsolete and
which cannot support more than 10 to 15 channels

— Larger systems (average 14,000 subscribers), which started to emerge after 1985
and which have a capacity of 50 to 60 channels (usually 25 to 30 are used)

A second evolution took place in December 1993 as the MPT largely deregulated the
industry. CATV companies can now set up networks outside their original franchise areas and
offer telecommunications services. The limit on foreign ownership has been raised from
20 per cent to 33 per cent. Furthermore, the Operators now only need to notify the MPT of tariff
changes; no authorisation is required. This has led to a flurry of joint ventures:

— Chofu Cable TV of Tokyo has teamed up with Toshiba, Time Warner and US West
to build a network covering 10 per cent of the Japanese population.

- Sumitomo, which already controls 29 CATV networks, teamed up with

Tele-Communication Inc.

— Tokyo Cable Television, which has about 85,000 subscribers and uses the
rights-of-ways of Tokyu Corp., a railway company in the Tokyo area, has formed a
joint venture with Tokyo Telecommunication Network, a company specialising in
providing high-speed lines to business customers using the rights-of-way of its parent
company, Tokyo Electric Power.

The ultimate objective of these joint ventures is to provide a mix of entertainment and
telephony over large areas. However, NTT’s low local tariffs make it unprofitable to provide
basic local telephony services in Japan. Furthermore, interconnection rules with NTT have not
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yet been clarified; the two Operators offering telephony services — Ilida and Lake City Vision —
have not been able to provide full interconnection with the NTT network.

Therefore it appears that the introduction of competition in the local network will proceed
slowly until NTT is allowed to raise its tariffs and until issues such as interconnection are
satisfactorily settled.

Direct Broadcast Satellites

Several direct broadcast satellites are licensed in Japan:

— A satellite owned by NHK, the state-owned broadcaster, broadcasts the two NHK
channels, the JSB programme, the PCM music channel and Hi-Vision (the Japanese
analog HDTV standard) programmes.

— Satellites owned by JSAT and SCC have been allowed since 1989 to broadcast
programmes over Japan; their programmes include MTV, CNN, etc.

These three satellite systems have a combined subscription base of about 6 million
households. Looking forward, the trading companies Itochu, Mitsui, Nissho-Iwai and Sumitomo
have announced plans to launch a service of digital TV direct broadcast.

The MPT and MITI Reports

Two recent, much-publicised reports from MPT and MITI can be seen as resulting
from an escalation of a turf war between the two ministries for control of the telecommunications
industry. They also clearly indicate the willingness of the State to foster the development of new
telecommunications infrastructures and services while relying on private industry for the bulk

of the financing.

Heavily criticised for having over-regulated the telecommunications and CATV
industries and spurred by the announcements of the US National Information Super-Highway,
the MPT’s Telecommunications Council published a report on its vision of the
“Info-communications infrastructure for the 21st century”? in April 1994. The report stresses
the benefits of a high-performance infrastructure (improving lifestyle, dealing with ageing

population, addressing environmental problems, etc.). Two technical scenarios are envisioned:

— All business customers connected with optical fibre and residential customers
connected with fibre/COAX architecture. The average cost is ECU 230/subscriber
(at 2010 prices).

— All customers connected with their own optical fibre. The average cost is ECU 370/
subscriber (at 2010 prices).

Mercer Management Consulting 1994 Chapter 5: Experience in the US, Japan and Sweden



124

These costs do not include installation of new ducts for feeder lines, on the assumption
that existing ducts would be used.

The plan calls for coverage of the densest areas first. With work starting in 1995, all
cities with populations of 100,000 or more should be covered by 2005 and the entire population
should be covered by 2010.

The report estimates that construction of its proposed infrastructure will create 2.4 million
jobs, but fails to state over what period. It insists that the construction of the network should be
left to the private sector, in particular to telecommunications carriers and CATV Operators. The
need to ease interconnection between networks is recognised, as well as the need to lift tariff
authorisations on some unspecified services. Provision should be made for some undefined
universal service. Interest-free loans, tax incentives and the easing of restrictions on the use of
existing rights-of-way should reduce the programme’s cost.

The report remains vague on the issue of the development of appropriate applications.
It simply states that the Government should play a “leading role in triggering future developments,
particularly with regard to the development and introduction of public applications.”

In parallel, the MITI published a “Program for Advanced Information Infrastructure.”?
This report describes new technologies in detail, with a focus on the possibilities offered by
digital compression techniques. It is far less specific than the MPT report as far as the new
infrastructure is concerned, stressing the uncertainty of demand from the residential customers.
As a result, it recommends leaving decisions on the technology and timing “which are most

suitable for each assumed area of demand” to the private sector.

MITT’s report then goes on to describe the measures the Government should take to
promote new applications in the public sector: promotion of standardisation, provision of on-line
services, remote teaching, introduction of computers in schools, introduction of ultra-high-speed
computers in research facilities and of high-speed networks between facilities, introduction of

remote diagnostic systems in medical centres, etc.

5.3. Experience in Sweden

Sweden’s telecommunications market has always been open to competition. The
dominant Operator, Telia (formerly Swedish Telecom), with a 75 per cent share, is not protected
by a monopoly.

Sweden’s price level, service offering and productivity are all very competitive. It is
also interesting to note that the Swedish Parliament ruled against access deficit charges (to
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compensate for the largest Operator’s Universal Service Provision obligations) as part of
interconnection payments.

Fair trade practices, consumer protection, etc., in telecommunications is overseen by
the Ombudsman, the common authority in charge of competition. Other regulatory functions,
which were formerly part of Swedish Telecom, are now covered by the National

Telecommunication Council.

Until July 1993, Sweden had no specific regulation for telecommunications. At the
beginning of the century, Parliament decided to let Swedish Telecom provide nationwide
telecommunications service, without creating a statutory monopoly. This was described as a de
facto monopoly/de facto competition system.> The only historical restriction to open competition
regarded the resale of leased circuit capacity for voice and data services.

Telia’s main competitor, Tele2, had 7,000 residential and business customers® as of
June 1993. Tele 2 provides international service, national trunk service and local telephony in
major cities such as Stockholm.

In 1980, Parliament set the framework within which Swedish Telecom was allowed to
operate. According to this text, Swedish Telecom (now Telia) is responsible for providing
nationwide access to what is defined as “public services,” implicitly maintaining a “public service”
penetration rate of 100 per cent, with nationwide tariffs and open interconnection. “Public

services” include telephony, telex, fax and teletex. The market was also opened to competition.

Cable TV development is open, on a free-for-all basis; no franchise is required for the
installation of a CATV network, and several networks may coexist in the same geographic area.
Small user groups (less than 100 households) can also freely build their own CATV system
around satellite dishes. Cable Operators are considered telecommunications carriers and are not
involved in programming. Currently, CATV networks serve nearly 1 million households, or
about 50 per cent of the total urban market. The largest network is owned by Telia.

The wireless market is also totally deregulated, with both analog and digital (GSM)
networks. Mobile telephony has reached a penetration of 10 per cent of the population (20 per cent
in Stockholm City), with more than 850,000 subscribers.

Given open competition and Telia’s public (universal) service obligation, interconnection
charges became an issue. After failing to reach a deal on national interconnection charges with
Telia, Tele2, which is 40 per cent owned by Cable & Wireless, asked the Government to arbitrate.
In June 1993, the Swedish Parliament ruled against access deficit payments, stating that Telia’s
price for interconnection may not include any contribution toward the cost of running its
loss-making local telephony services. The Government stated that an access deficit payment

would deter competition from entering the market.
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In return for denying access deficit payments, the Government allowed faster rebalancing
of tariffs for Telia by setting an overall price cap for a full basket of services (instead of a price
cap per category of service). At the same time, Parliament agreed to convert Telia from a
state-owned public service company to a public limited company.

The new law also set up requirements for specific licences for telecommunications
operations, in opposition to Sweden’s “no-law” policy. Operators of PSTNs, mobile networks
and value-added services all require licences, although the Government is granting these liberally.
Current licence holders include Tele2, Fonetel, Transpac (a France Telecom subsidiary) and BT.

Exhibit 5.7: Evolution of Telia productivity
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Faced with these competitive pressures, Telia expects its market share to decline to
60 per cent of international and 80 per cent of national traffic by the end of 1995. In response,
Telia is:

— Reducing its manpower; the work force has been reduced by 12,000 (one-fourth) in

1992 and 1993; another 25 per cent reduction is planned over the next three years
(Exhibit 5.7 shows the evolution of Telia’s productivity over 10 years)

— Disposing of non-core assets such as manufacturing facilities

— Modernising its network; it is introducing large digital switches to replace small
analog ones and accelerating the deployment of optical fibre in the local loop

— Developing in growing market niches such as mobile telephony and CATV
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~ Improving its offerings to large multinational companies through the Unisource
alliance

5.4. Summary of Developments in Liberalised Countries

The consensus in liberalised countries is overwheliningly in favour of competition.
Users benefit from wider choice and lower prices, Operators benefit from new growth
opportunities and shareholders benefit from higher returns (e.g. AT&T just had the most profitable
quarter since its break-up, despite intense competitive rivalry in the US long-distance market).
In the US, the liberalisation of infrastructure, initiated in the long-distance market, will ultimately
extend into the local loop, despite the delays faced by the legislative process.

The Markey-Fields Bill was proposed to “promote a national communication
infrastructure to encourage deployment of advanced communication services through competition
and for other purposes.” This bill is symptomatic of a general willingness to break the barriers
to competition that had been set up as “safeguards” in the early 1980s, as these now appear
increasingly artificial. Advances in technology and the realisation that all three sectors of the US
telecommunications marketplace — local, long-distance and CATV Operators — are now strong
enough to compete against each other have rendered the current US regulatory framework

obsolete.

In Japan, the long-distance and international markets are effectively open. Significant
alternative infrastructures do exist. It is interesting to note that the leading new carrier, DDI,
built a “greenfield” network rather than rely on the alternative railway or highway-owned
infrastructures that existed at the time of liberalisation. Locally, new regulations introduced in
December 1993 have allowed CATV networks to provide telephony services, although low
local tariffs (not yet adjusted) and difficulty of interconnection with NTT have, for the moment,
hampered the emergence of a truly competitive local loop. The December 1993 initiative was
justified by the recognition that allowing an independent CATV industry to offer telephony
services fosters a higher level of investment in CATV infrastructure and the emergence of a

broader service offering.

The Swedish market has always been open to competition. The leading Operator has a
75 per cent share and, with the exception of one year, has been consistently profitable since

1980. The country’s price level, service offering and productivity are all very competitive.

Overall, the experience of countries that have introduced full infrastructure competition
constitutes an invaluable source for assessing the impact of liberalisation on consumers,
businesses, Operators and shareholders. This experience also constitutes a set of benchmarks for

developing liberalisation scenarios for the European Union. In particular, it suggests that
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liberalisation leads to rapid market share gains by newcomers, especially in segments where
tariff imbalances create excess profit opportunities. However, the incumbent Operator is not
powerless in the face of the new competition — quite the opposite. If it decides to focus its full
energy on responding to competition, it can take advantage of favourable economics of scale
and scope to contain share loss. Furthermore, it can do this at the same time that it improves its
financial performance and the quality and range of services it offers to its customers. Competition
can indeed be a trigger for a powerful renewal of the telecommunications infrastructure.
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Chapter 6: The Infrastructure Discussion

6.1. The Competition Mandate

As we have just shown, the number of telecommunications markets being liberalised is
growing. From the US and UK to Japan, from New Zealand to Finland, and from Australia to
Sweden, telecommunications markets are following a more or less rapid path towards full
competition. In those markets, multiple competitors are allowed to offer telecommunications
services and to fully control all the activities supporting those services. This has led to the
emergence of multiple Operators with distinct customer focuses; to a reorganisation of the

incumbent Operators; and to a flurry of alliances.

Besides direct competition, the threat of future competition and pressure from Regulators
have greatly influenced Operators’ drive to restructure. As a consequence, telephony’s penetration
has increased, new services have been introduced, quality and responsiveness have improved
and prices have decreased in most Member States; these advances have, in turn, driven new
growth in demand. Operators in all Member States recognise that, because of the integration of
services and infrastructure, and because of deregulation in some countries, the continuance of

infrastructure monopolies is no longer a viable option.

The accelerating deregulation of the telecommunications markets around the world has
altered the competitive landscape in fundamental ways. The new landscape supports a multiplicity
of competitors with distinct product and customer focus: alternative long-distance carriers and
local bypassers; equipment suppliers, facilities managers and global outsourcing providers; CATV
Operators offering telephony; mobile Operators offering various complementary technologies;
and satellite-based services. The recent offensive and defensive alliances, acquisitions,
cross-border investments and restructuring programmes have been fuelled by the need for
Operators to enhance their competitiveness along these segments. Leaders are quickly positioning
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themselves to dominate particular markets (such as mobile services) or particular customer
segments (such as large multinational businesses) at the cost of several billion ECU.

The experience of countries no longer operating under infrastructure monopoly suggests
a common pattern for the impact of competition. Most alternative Operators have rapidly taken
a 20 to 30 per cent share of the markets they have focused on (see Exhibit 6.1). The ensuing
competitive rivalry has led to more services being available, better quality and customer
responsiveness, and lower prices. (It must be noted, however, that in many cases much of the
initial price decline results from regulatory imposition and the threat of future competition rather
than from direct competition.)

Exhibit 6.1: Competitor market shares in specific markets
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One way or another, to succeed in liberalised markets Operators are forced to adopt
market-driven behaviour, with a high degree of accountability to shareholders and customers.
As a result, Operators strive to dominate markets and achieve adequate financial returns by
investing prudently, increasing productivity, innovating and improving service levels. In other
words, they strive to meet financial and market goals by excelling at managing resources and

meeting customer demands.

For example, between 1990 and 1993, following the liberalisation of the New Zealand
telecommunications market, the ex-monopoly Operator, Telecom Corporation of New Zealand,
reduced manpower by 40 per cent, improved quality by 30 per cent, reduced prices by 30 per cent,
and yielded to its shareholders a 25 per cent annual return on investment. Similarly, between
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1990 and 1993, BT reduced its manpower from 250,000 to 156,000 and it expects to reduce its
staff to 125,000 before the end of 1995. During that time, BT has improved its customer
satisfaction rate from 90 per cent to 95 per cent, reduced its tariffs by 20 per cent, and, despite
the severe recession in the UK, reaped returns on equity averaging 17 per cent. Similarly, regional
US Operators — which, despite still earning most of their revenues as monopolies, are facing
imminent competition — are now implementing labour productivity targets of 350 lines per
employee for telephony services (versus current levels of 250-300 and European levels of 150-250)

in order to finance future tariff reductions and new services.

Despite an increasing recognition of the favourable incentives created by market forces
in telecommunications and other industries, the road towards liberalisation and competition has
been a long one. AT&T first raised the arguments defending its monopoly in telecommunications
in the late 1970s, and many of these arguments are being heard in Europe today. The most
common one is that telecommunications is a special industry characterised by low asset turnover,
high sunk costs in the form of past investments, asset specificity (i.e., the difficulty in using the
assets for anything but telecommunications services) and the fixed nature of the assets (i.e., a
large portion of the investment costs go to the equipment installation). However, not only are
these arguments no longer effective, but the economic factors associated with the

telecommunications business argue even more strongly in favour of full liberalisation.

In the 1970s, the average penetration of lines per 100 population in Europe barely reached
20; the average penetration for southern Europe was barely 10 lines per 100 population and
provision time exceeded one year in many areas. At the same time, high equipment costs, low
network density and low GDP per capita combined to burden Operators with investment levels
of ECU 2,500 per new customer, equivalent to 300 per cent of average revenue per line. As a
result, the ratios of assets over revenues for the European networks during that decade averaged
300 per cent (see Exhibit 6.2). Consequently, the investment required to build such an expensive
infrastructure was seen as sufficient justification to grant monopoly concessions guaranteeing

the highest possible utilisation of assets.

The current situation is very different. The average penetration of lines per 100 population
in Europe has attained 45, and the ratio of assets over revenues for the most modern European
networks currently averages 150 per cent. Today, the ratios between investment and revenue,
assets and revenue, or depreciation and cash costs are not much different from those found in a
number of other industries such as forestry and paper, oil or bulk chemicals (see Exhibit 6.3). In
these industries, utilisation of all resources, not just infrastructure, is a fundamental component
of competitiveness, and higher utilisation of assets could certainly be guaranteed by local
monopolies. However, anti-monopoly commissions and other Government bodies were created
to prevent such local monopolies from developing. Indeed, it is generally recognised that for

these industries, the benefits of market discipline far exceed the disadvantages of lower overall
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asset utilisation. In other words, the benefits of achieving maximum overall economic value
exceed by far the benefits of achieving maximum asset utilisation along with higher operating

costs, restricted customer choice, or both.

Exhibit 6.2: Evolution of asset turn from the 70’s to the 90’s
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Exhibit 6.3: Asset turn in telecommunication and a few other industries
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6.2. Summary of Stakeholder Interviews

In the course of our work for the Commission, we interviewed each incumbent Operator,
most alternative carriers, some customers and a large number of aspiring Operators. While it is
impossible within the limits of this report to reflect all the remarks that were expressed during
the interviews, the comments summarised here are representative of views of the different groups.
(Interviews are documented in a confidential appendix to this report.)

Our interviews strongly suggest that the benefits of competition in the European
telecommunications industry have now, been largely recognised by the majority of stakeholders,
including many incumbent Operators. No interviewee openly suggested that there should be no
infrastructure liberalisation. These Operators find that the benefits of expanded demand and
access to new markets associated with worldwide liberalisation outweigh the short-term effects
of market share loss in their home markets. For many incumbent Operators, expansion abroad
offers the possibility to renew their growth mandate. The bullish level of cross-border investments
and alliances among Operators bears witness to this aspiration.

Rather, differences of opinion arose over how and when infrastructures will be liberalised,
and what the economic and competitive consequences will be. The process initiated by the
European Commission requires completion. To fully liberalise the telecommunications industry
in Europe, the regulatory authorities must grant to the emerging alternative providers genuine
control of their cost structures and value-added. Some Operators object to this next step, and in
our interviews they expressed concerns about duplication of assets, cost of labour dislocation
and statutory transfer of wealth.

In general, the various opinions expressed fall within predictable ranges, with most
users strongly favouring full infrastructure liberalisation at an accelerated pace, most incumbent
Operators favouring a more gradual approach, and equipment manufacturers divided between a
conservative approach and full liberalisation depending on whether or not they currently enjoy

privileged access to the monopoly Operators (see Exhibits 6.4 and 6.5).

Some residential users, however, expressed concern about the implications of tariff
rebalancing for their telephone expenditure and about the potential neglect of remote regions.
No doubt these issues must be carefully considered by the Regulators, although the general
reductions in operating costs and the continuing development of low-cost access technologies

(e.g. radio-based) will alleviate these issues.
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Exhibit 6.4: Arguments in favour of a fast liberalisation of infrastructure

Slow/no liberalisation

Fast liberalisation of infrastructure of infrastructure

\ 4

Private capital will fund new service What capital is available may not be

infrastructure platforms offsetting any directed to most commercial

capital and management shortcomings developments; in some cases capital will

of monopoly operators not be made available

+ May promote the rapid deployment « Will result in siow depioyment of new
of advanced-and new services -"radvanced services :

* Will force inefficiencies out of the + Will maintain employment at the cost
current monopoly Operators leading of the customers

to substantial lay offs

* Will maintain and, possibly extend,

* May jeopardise the Universal Universal Service provision
Service provision or, at a minimum,
render difficult any extensions of this
provision of new services

Source:  Mercer Management Consulting interviews

Exhibit 6.5: Arguments in favour of a silow liberalisation of infrastructure

Slow/no liberalisation
of infrastructure

W A

The cost reduction pressures will either leadto  Operators will adapt their cost structures

Fast liberalisation of infrastructure

massive layoffs or to the potential destruction and services to customer requirements at
of those Operators faced with empioyment a rate compatibie with social commitments
commitments that they cannot renegotiate that they cannot change
* Will exacerbate social tensions and * Will maintain a prudent balance
unemployment costs at a time of between business and social needs

widespread social challen -,
pre al challenges + Will allow for a smooth transition to a

« Will promote inefficient duplication of higher level of industry efficiency
infrastructure without excessive costs regarding
duplication of assets, loss of national

* Will lead to greater economic sovereignty and unemployment

disequilibrium in Europe
» Will protect the interests of the

» Will foster two-tier service favouring European supply industry

businesses and the wealthy

= Will allow the devolution of a major
strategic industry to foreign interests

Source:  Mercer Management Consulting interviews
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The Shape of Liberalisation

First, several interviewees — incumbent Operators, alternative Operators and non-
Operators alike — raised the issue of how infrastructure is defined. They were uncertain whether
liberalisation was intended to include switching equipment or even more intelligent components,
or was restricted to bit transportation without switching.

In whatever way infrastructure is defined, however, many incumbent Operators are
calling for liberalising infrastructure in parallel with services, or possible even earlier. (However,
one Operator favours a two-step liberalisation process, in which the process for infrastructure
liberalisation gains from the experience of service liberalisation.) One incumbent Operator said
that infrastructure must be liberalised to promote efficient and fair competition on services, as it
is difficult to offer services without controlling the infrastructure which to a large extent determines
the quality of those services.

Perspectives differ on the proper pace for liberalisation. Businesses and most European
Operators favour quick infrastructure liberalisation under fair rules. As one incumbent Operator
commented, the issue is not what the EU wants in 1998 - it’s what the customers want even
before that. For these stakeholders, the emergence of alternative infrastructure Operators will
lead to a wider choice of services and higher productivity. This, in turn, will translate into lower
prices and higher quality for the customers, renewed growth opportunities for the leading
Operators, and the emergence of a more competitive European telecommunications industry

and, consequently, a more competitive Europe.

These opinions are in line with the conclusions published by a Regulator from a large
northern European country. In this Regulator’s view, abolishing monopolies and introducing
competition would stimulate private investment on a massive scale and would improve the
efficiency of the economy, promote social benefits and enhance the lives of Europe’s citizens. It
would also stimulate the economy directly and create jobs in building the infrastructure without
using taxpayers’ money. The issue of loss of scale must be weighed against the gains in efficiency

and the innovation induced by infrastructure competition.

Comments on timing and impacts often differed according to how liberalised the
Operator’s own market was. In general, the incumbent Operators in Scandinavia, the UK and
Benelux favoured infrastructure liberalisation as long as adequate measures were taken to ensure
fair competition. Some measures cited were: making deregulation rules uniform across Member
States; allowing tariff restructuring; modifying public service obligations to compensate for the
loss of privileges (the 12/7/93 regulation for Universal Service Provision is perceived to be
inadequate); granting access to non-European markets for European incumbent Operators. Among
the larger incumbents, DBP Telekom and France Telecom have the greatest concerns about the
potential liberalisation of infrastructure.
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. Other European incumbent Operators (primarily fromr southern Europe) and some
equipment manufacturers are concerned about the short-term implications of infrastructure
liberalisation and are asking for a longer transition period; some are even suggesting a continued
monopoly on certain infrastructures. These stakeholders believe that the existence of alternative
infrastructure Operators will lead to layoffs and to the inefficient duplications of assets, undermine
the incumbent Operators’ financial viability, threaten Universal Service Provision, and transfer
a major strategic industry to foreign interests.

Also, incumbent Operators from medium-sized and small countries expressed fears
that deregulation would.leave them at a. competitive. disadvantage against.larger Operators, in
particular against US Operators. Fast deregulation is seen as allowing a massive entry of US
Operators to the European market, with no reciprocity. This effect can already be observed in
the mobile telephony market, where many manufacturers and service providers are at least partially
American.

One incumbent Operator criticised both the UK and the US models of deregulation,
perceiving the UK model as shifting value from the operator to competitors solely on the basis
of ideology and viewing the US model as irrelevant for many of the small countries in Europe.
This Operator pointed out that any deregulation law must take into account the difference in size
of the countries and therefore should allow the possibility of different options for smaller countries.
A new Operator commented that fast liberalisation could potentially create a situation like the
one observed in the aviation industry, where market oligopolies quickly emerged in lieu of
Regulatory monopolies.

As noted above, incumbent Operators in southern Europe generally favour a gradual
process of infrastructure liberalisation or a transition period beyond 1998 that would allow for
the development of collaborative structures (e.g. alliances) to minimise the risk of being
overpowered by US Operators. The southern European Operators feel, however, that they do not
have the necessary lobbying clout to hold back the deregulation process, and they perceive that
public opinion is in favour of liberalisation. They have, therefore, been implementing programmes

for some time to prepare themselves for fuller competition.

As for equipment manufacturers, some are concerned that infrastructure will be
liberalised without taking into account the effect on them. They expressed the fear that a fully
liberalised market will pilt additional pressure on equipment prices and will also introduce non-

European standards in Europe’s networks.

Number of Competitors

A significant group of alternative providers and potential Operators from the US favour

controlled liberalisation to create financially attractive conditions for deployment of a few
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alternative infrastructures (e.g. duopoly environments) whose Operators would behave
responsibly. For example, long-distance infrastructure could be provided by utilities and rail
companies, while the local loop could be provided by CATV companies and PTTs’ local access

networks.

One incumbent Operator agreed with US Vice President Gore’s view that there will be
two wires going into every home: one copper pair using ADSL based on today’s telephony
network, and one cable television multi-media link of some form. Homes will also have a DBS
and wireless facility. This Operator anticipates that these networks will extend to 75 to 80 per
cent of the population, while in the rural fringes there will be one provider of fixed network plus

other providers using radio technologies.

Mobile Telephony

The growth of mobile telephony is generally perceived both as being an opportunity
for alternative networks and as providing a new form of competition. An alternative Operator
believes the development of PCN over CATV networks is an excellent option for the long term.
It reduces total investment required for the development of alternative telephony infrastructure
and increases the profitability of CATV networks.

Another mobile Operator is strongly in favour of deregulation in infrastructure provision
since it will create opportunities for it to licence its technology to other Operators. It considers

that, for many environments, the provision of an alternative wire-based infrastructure is wasteful.

Interconnection and Cross-subsidisation

Interconnection and cross-subsidisation were seen as crucial issues for liberalisation. A

fair interconnection system is seen as a key element of successful deregulation.

One incumbent Operator stated that the Commission should lay down some common
interconnection standards, and then leave it to competition to ensure that networks are built.
However, any framework must take into account the interests of the remote communities to
prevent “cherry picking” that would potentially jeopardise the incumbent Operators’ ability to
serve those remote locations. The market skimming by new entrants will exacerbate regional
imbalances, with new entrants focusing on wealthier and denser cities and regions. A gradual
deregulation accompanying the introduction of technologies appropriate for serving low density
remote areas would minimise the cross-subsidisation to those areas and therefore minimise the
risk of skimming.

Another incumbent Operator considers that the current high access prices set by
monopoly Operators will cause a shake-out among service providers, to whom too little margin

is left. Service providers offer more than incumbent telephony Operators for lower prices, but
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because incumbent Operators cross-subsidise services through high infrastructure charges, most
service providers operate below cost.

A Regulator stated that prices could vary between regions, according to cost based on
population density, within a reasonable bandwidth. This Regulator would allow cross-subsidisation
between networks up to a certain limit and advocates a “supervised” laissez-faire approach
toward the functioning of markets — as long as services are good.

The Role of the Regulator

A Regulator said that the key tasks today are defining the time frame for liberalisation
and determining whether the Open Network Provision framework is still valid. In general,
interviewees felt that liberalisation must proceed at a predictable and fixed rate; knowing in
advance the pace of liberalisation is critical for the management of any Operator.

Several incumbent Operators believe that, if the market is truly open, market forces
will replace the need for more regulation. An incumbent Operator said the market should decide
which networks should be built. It understands the Commission’s proposals as including the
possibility of the Commission issuing directives requiring companies to build networks. In its
view, this is the wrong role for Government: it might be appropriate for the Commission to
provide some seed corn and R&D support for new applications and experiments, but the

Commission should not be involved in the commercial funding of the development of networks.

Stakeholders in general agreed that the Regulators’ main responsibility should be to
define a clear Regulatory framework that fosters the development of competitive behaviour on
the part of all players and guarantees funding for Universal Service Provision. (An opposing
view was taken by a new Operator, who suggested that incumbent Operators remain responsible
for all public service obligations until such time as another competitor had gained a 10 to 15 per
cent share of a country’s telecommunications market.) The rules of the game must be clearly set

and the transition pattern clearly defined.

According to a Regulator, any regulatory direction should focus on increasing the degree
of confidence for value-added providers by guaranteeing that interconnection terms (not only
price) will be fair and that the investments they make in new services will not be taken away by
the next round of infrastructures.

Some sentiment was expressed for an European Regulatory body that would decide on
pan-European commercial issues. Universal European regulation would eliminate “‘patchworking”
by individual Member States. One incumbent Operator said the deployment of pan-European
services is hampered by the variations in when and how EU resolutions are applied in the various
Member States.
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Restructuring and Financial Pressures

Several incumbent Operators pointed to their financial situations and agreed that a
prudent approach was needed for any further deregulation in order to maintain their financial
balance and their ability to meet their social obligations. The current deregulation is already
threatening this balance, due to the cherry picking from international Operators.

To challenge the new entrants, incumbent Operators will need to reduce their work
forces, which may prove particularly difficult when the company is state-owned. In some
countries, Government policy has placed the monopoly Operator in the difficult position of
having to enhance its competitiveness while maintaining high employment, even in the face of
technology evolution. This cannot be maintained in a competitive environment. The current
over-staffing of some of the European Operators is a direct consequence of the monopoly
conditions in which they have historically operated, as well a result of Government constraints.
Opening the market to competition will force Operators to restructure their operations and lay
off personnel. Regulators may try to mitigate the hardship, but they cannot insulate Operators

from the consequences of over-staffing.

One northern Operator explained that it has already engaged in restructuring in order to
put its working practices in line with the best practices observed. A southern Operator said that
whereas many of the Operators have benefited from extensive subsidies from governments in
order to maintain a competitive balance sheet, it has had to fully finance its own balance sheet.
In particular, it has just completed a heavy modernisation programme, achieving steady profits

and good quality of service in the process.

However, the incumbent Operators feel that they must be allowed time to translate a
healthy profit and loss into a healthy balance sheet. Some Operators have invested heavily in the
modernisation of their network infrastructures in recent years and can only expect to make a
return on these investments over a significant length of time. A major southern European Operator
noted that it needs time to correct the sub-optimal investment policies of the past. Operators
currently engaged in major network upgrades may slow down these upgrades because they
could turn unprofitable if competition is allowed. (This is particularly a matter of concern in
those countries currently making a substantial effort to catch up — Spain, Italy, Greece and
Portugal.)

6.3. Conclusions from the Interviews

Ultimately, the liberalisation of the infrastructure can not be avoided. Its necessity was
conceived the moment the European Council adopted its 22 July 1993 resolution,” which states

that all services will be open to competition in 1998. In the debate that preceded this resolution,
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the key question of whether customers of telecommunications companies have the right to a

choice was raised.

In its resolution of 22 July 1993, the European Council answered this question positively,
implying the necessity for infrastructure liberalisation. Regulatory checks and balances alone
cannot guarantee that incumbent Operators possessing monopoly infrastructures will be impartial
when making such infrastructures available to their competitors. In practice, the links between
services and infrastructures are such that an alternative service provider will always be
handicapped if it is not allowed to choose whether to build its own infrastructure. Recognising
this fact, a.growing number of countries have begun the process.of deregulating infrastructure.
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Chapter 7: The Path Towards Infrastructure Liberalisation

The “natural monopoly” status of telecommunications infrastructures is not as obvious
as it once seemed. Comparing the situation and evolution in regulated and deregulated countries
shows the advantages of liberalisation for users: prices go down, and the number and variety of
services offered increase.

In this Chapter, we first discuss the possible evolution in the EU from an economic
perspective. We then investigate whether the status quo can reasonably be maintained. After
that, we review the many dimensions of liberalisation, including timing, geography, and the
maintenance of public service provision. We then recommend a two-staged liberalisation process

and discuss some of the issues it raises.

7.1. Possible Evolution in the EU

Across liberalised countries, there is a growing multiplicity of telecommunications
providers, with overlapping product and customer focuses. These providers include, as mentioned
in Chapter 6, alternative long-distance carriers and local bypassers; equipment suppliers, facilities
managers and global outsourcing providers; CATV Operators offering telephony; mobile

companies offering various alternative services; and satellite-based services.

Companies have been busy making alliances and acquisitions (Exhibit 7.1), as they
believe that new forms of competition offer valuable advantages. For example, attempts at
marrying telephony and CATV in the US resulted from the RBOCs’ aspirations to lead the
future multi-media market; BT is pursuing the large business customer market by developing
global capabilities; and AT&T considers wireless to be important both as a source of continuing
growth and as a defence against the uncertain evolution of local access technologies.
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Exhibit 7.1: Recent alliances and acquisitions (not comprehensive)

Successful bids and bids in process

Purchaser Activity Value Share
Date Purchaser turnover Target/Partner of target of deal | of target
$bn $bn %
Aug-94 LDDS 1 WilTel IXC 25 100
Jul-94 US West 11 Wometco/Georgia Cable CATV 1.2 100
Jul-94 Bell Atlantic Celiular n/a Nynex Celluiar Mobile 13.0 100
Jul-94 AirTouch 1 US West Cellular Mobile 18.0 100
Jul-94 Nextel 0.1 One Comm Mobile 0.7 100
Jun-94 AT&T 67 Unisource Global sce provider n/a n/a
Jun-94 Eunetcom n/a Spnnt Corporation IXC 4.2 20
Dec-93 US West 1 Time Wamer Media/CATV 2.5 23
Nov-93 Nexte! 0.1 Motorola mobile licences Mobile licences 1.8 100
Oct-93 Bell Atlantic 13 lusacell Mobile 1.0 42
Aug-93 AT&T 67 McCaw Cellular L Mobile 12.3 100
Jun-93 BT 20 MC! IXC 5.3 20
Jun-92 US Sprint 10 Centel LEC 2.9 100
Oct-91 Bell Atlantic 13 Metro Mobile CTS Mobile 2.5 100
Sep-91 AT&T 58 NCR IT manufacture 7.4 100
Sep-30 Bell Atlantic 25 Telecom PTO 2.5 68
& Ameritech New Zealand

Aug-90 GTE 20 Contel LEC 6.3 100
Apr-90 MCI 12 Telecom USA IXC 1.3 100

. _

Unsuccesstul bids

Purchaser Activity Value Share
Date Purchaser turnover Target/Partner of target of deal | of target
$bn 9 $bn %

Aug-94 MCI 12 Nextel Mobile 1.3 17
Jun-94 EDS 10 Sprint IXC 20.0 100
Apr-84 SW Bell 11 Cox Entemprises CATV 5.0 100
Mar-94 | AT&T 67 Energis Transporter 0.3 33
Feb-94 | Bell Atlantic 13 Tele Communications CATV 22.0 100

——— __

Source:

Mercer Management Consulting research

Changes in the industry have been partly fuelled by rapid changes in technology. Over
the last five years, the cost of optical fibre and wireless technologies has dropped by more than
one-third, while the cost of copper networks has decreased by less than 10 per cent. Moreover,
the udlity of the alternative technologies — wireless’s mobility and fibre’s huge capacity — is
much greater than that of the traditional twisted copper pair; modernised coaxial networks now
can also support telephony. Compression techniques that increase the capacity of copper will
offset these advantages somewhat, but it is unlikely that they will reverse the widening

performance gap.

In Europe, our infrastructure inventory shows that few alternative telecommunications
networks exist outside state control in Member States. Furthermore, most CATV networks in
countries such as France, Germany and the Netherlands are to a greater or lesser extent controlled

by the incumbent telephony Operator.

However, despite this background and even if greenfield networks need to be built,
moderate competition in long-distance and international infrastructures will be profitable in

most cases.
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International and Long-Distance

The high margins associated with the international and national services have made
these extremely attractive businesses. The technological options opened to players in the
long-distance market are fairly limited. Based on current technologies, the highest capacities
can be provided using optical fibres with an SDH transmission architecture. This is also the
most cost-efficient architecture beyond a certain capacity requirement. To the benefit of
incumbents, fibre-based SDH long-distance infrastructures offer significant economies of scale,
particularly if one considers the installation costs of the cables. New entrants can compete, but
they will be. at a structural cost disadvantage to established players. They can overcome this
disadvantage through higher efficiency and better marketing, both of which are beneficial to
users and society. Even in tariff-balanced environments (e.g. some of the Scandinavian countries
or the UK), alternative infrastructures with limited scope focusing on servicing particular customer

segments are able to find economic returns.

Incumbent Operators still have an advantage over newcomers. Despite more than
10 years of competition in the US, AT&T still dominates the long-distance and international
markets; Sprint, one of its leading competitors, has recently lowered its growth predictions.
Similarly, BT still dominates the UK market; its main competitor, Mercury, has just announced
a restructuring and refocusing plan. In both the US and the UK, competition has been a catalyst
for strong increases in efficiency. A major disadvantage for incumbent Operators is the fact that
Government authorities do not always allow tariff rebalancing to bring local call prices closer to
operating costs. When rebalancing is allowed, an incumbent Operator can lower its tariffs in line
with its scale advantage and restrict the challenger’s ability to offer tariff discounts, which is the
major differentiation criterion in the long-distance and international businesses. On the other
hand, if the operational efficiency of the incumbent Operator is so low as to offset the scale

advantage that it inherits, competition is likely to dominate these businesses.

New licences should not be limited to companies that already own or have access to an
existing alternative infrastructure. New competitors that do not own such infrastructures or that
will build greenfield networks are just as valuable and as likely to succeed if they are
well-managed. The choice of using existing alternative infrastructures or of building new ones
should be up to the market and not to the Regulator. We can expect that market players will
become aware of existing alternative infrastructures’ advantages and limitations and will make
rational decisions to use them if and when advantageous. In addition, most existing alternative
infrastructures are state-controlled or state-owned (as shown in Chapter 2), which may limit the
ability or the willingness of these infrastructure owners to compete with a state-controlled

telephone Operator.
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Local Access

The economics of alternative local infrastructures are very different from those of
long-distance and international infrastructures. For competition to spread effectively at the local
level, several conditions must be met: Operators must be able to create a sufficient revenue
stream, for example by providing both entertainment and telephony services; tariff structures
must be rebalanced to make it worthwhile to offer local telephony; and investment must be
encouraged by offering a low upgrade cost or a “first entrant” advantage.

Furthermore, demand for new multi-media services (or the extension of existing CATV
services) is still very uncertain. Most new services, despite the tests initiated by the most developed
Operators, are still speculative. Consequently, the financial attractiveness of an alternative local
loop is largely associated with “Plain Old Telephony Services”” (POTS) and the accessibility of
a large choice of TV programmes.

Through the use of wireless technologies, some Operators are attempting to change the
economics of the local loop. Networks such as the ones being deployed, for example, by Ionica
in the UK and by Telecom Finland may reduce the economies of scale and scope associated with
the local loop — assuming radio spectrum can be made available on a wide scale. However, if a
majority of customers demand broadband access, as is currently expected, the competitive

attractiveness of current wireless technologies will be low.

Given the differences in infrastructure ownership in the various countries of the European
Union, liberalisation will potentially lead to vastly different results. In some countries, the
telephony Operators already control part of the revenues associated with current CATV services
(e.g. Germany, the Netherlands and France). Hence, there is no financial case for the emergence
of an alternative local loop. In other words, Operators who control both the local telephony and
the CATYV infrastructures effectively lock competition out of the local loop (with the possible

exception of wireless services on a selective basis).

In other countries (e.g. Belgium, Denmark and Ireland), telephony and CATYV revenues
are controlled by separate Operators. In these countries, a dominant position in local access
depends on the specific characteristics of the telephone and CATV networks (structure, length,
cable gauge, technology, maintenance policies, etc.). In most cases, however, neither the telephony
Operator nor the CATV Operator will be able to financially justify the investment required for
upgrading. The status quo, therefore, is likely to be sustained for some time, and the upgrade of
the local infrastructures will be delayed until technology costs decrease and genuine multi-
media services emerge. It is important to realise that this situation is independent from the
liberalisation of infrastructure. Furthermore, it implies that, in countries where both telephony
and CATYV infrastructures are well-developed, ownership separation alone is not sufficient to

foster the upgrade of the local loop.
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The most favourable environment for the development of an alternative local loop
infrastructure is one in which no CATV network exists, ownership will be separate from that of
the incumbent Operator, the alternative provider is at liberty to provide telephony and
entertainment services, and tariffs are fully rebalanced. In these countries — such as the UK
currently, but also potentially in Spain, Portugal, Greece and Italy (although the existence of
many terrestrial TV channels in Italy may lower the attractiveness of broadband local loop in
this country) — telephony Operators will find themselves in a vulnerable position. In fact,
competitors in greenfield environments stand to gain higher financial returns from building a
combined telephony/CATYV local infrastructure than the incumbent does from upgrading its
own telephony network (see Exhibit 7.2). In the UK, for example, US Operators have been
steadily gaining market share against BT by offering combined telephony/CATYV services.

Exhibit 7.2: Summary of CATV and telephony economics

Greenfield CATV Upgrade Upgrade
and telephony operator CATV network telephony network
Investments and PV
of cashflows CATV Operator Telephony Operator
Break-sven jevel F "‘Tt! Break-even level o Bnuk-cvc_n leve! ren
Separate |3 | . T
ownership Telepnony L Operationa!
cashtfiows B savings(?}
Teiephony
Inmial Marginal cashfiows
investmant enct:sn:fuirg;:m Intial Emena{unmem
Intal  Entertainment mvestmeny  cashtiows
investment  cashtiows (fibre/coax)
Upgrade of CATV network for Upgrade of telephony to
advanced services integrated fibre coax
Break-even level Break-even leve/
Common
ownership
Initial Mal D Ope.ra‘no?,a)i
! ! inal Marginal  $avings
nvestment entertainment
! Cashilows investment °"c‘§2:,'.3’1‘,§”‘

Source:  Mercer Management Consulting analysis

Currently, no telephony Operator is able to contain market share loss against a greenfield
Operator without taking severe losses from the substantial investment required to upgrade.
Nevertheless, the rational behaviour for the telephony Operator would be to duplicate the
newcomer’s service offering even though this would destroy the profitability of the local services
for both Operators. Thus, in countries with no CATV networks, the emergence of a challenger in
the local infrastructure risks triggering a process of response and counter-response that may
destroy for quite some time the financial attractiveness of the local infrastructure. Consequently,
while investments and competition in long-distance infrastructures will follow liberalisation,

the development of alternative infrastructures in the local loop will be more variable.
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Impact on Telephony Operators

Typical relationships between investments to serve a market and returns on investments
are shown on Exhibit 7.3. Liberalising the international and long-distance markets would be
immediately attractive to newcomers under the current price structure. Some markets may show
higher returns for national traffic than for international traffic. Exhibit 7.4 shows the possible
margins of a competitor as a function of the market share it gains in the long-distance market. An
incumbent Operator can be expected to react and readjust its tariffs to limit its market share

losses.

Exhibit 7.3: Typical return in investment for telecomm infrastructure in a non-liberalised environment

Decreasing attractiveness
$
60%
| International
Profitability
30% — Long distance
o Local
0% L o o o o o o o o o o o o )
0% Low investment High investment
intensity Ll intensity

Source:  Mercer Management Consulting analysis

Experience in other countries shows that the introduction of long-distance competition
leads to a 20 per cent to 30 per cent market share loss for the incumbent. However, the extent
and speed of this market share loss varies considerably according to the local conditions. Among
the factors influencing the size and speed of market share losses are the discount level of the
newcomers, their marketing aggressiveness (new services in particular) and their geographical

coverage.

As we have seen, the incumbent Operator will have an incentive to upgrade its local
network only under certain conditions. As mentioned in Chapter 4, two main options will be
opened for the incumbent Operator to provide advanced services over its network: fit customer
lines with ADSL equipment, or restructure its network with a fibre/COAX architecture.
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Exhibit 7.4: Revenues and costs for a new operator’s long-distance infrastructure

N incumbent Operator's price

New Operator’s price
(20% discount on incumbent'’s price)

New Operator's margin

Per minute
revenue and
costs New Operator's costs
0% 10% 20% 30% 40%
Share of targeted market
Return on Sales > 20% > 30%

Source:  Mercer Management Consulting analysis

ADSL upgrades will be profitable only if one assumes a drastic decrease in equipment
costs. Exhibit 7.5 shows the return on investment of ADSL equipment used to provide
video-on-demand services. Even assuming video-on-demand consumption of ECU 300/year/
household (far beyond what has been achieved in real-size experiments), the investments will
not pay off unless total equipment prices fall below ECU 500.

Exhibit 7.5: Profitability (internal rate of return) for the provision of Video-On-Demand with ADSL

50% ¢
40%

30%

20% Estimated minimum Required Rate of Return

0, -
Int i 10% Usage: ECU 300 per annum
g;;n:f 0% i.e., 2 viewings at ECU 3 per week
Return
-10%

Usage: ECU 100 per annum

-20% i.e., 1 viewing at ECU 2 per week
-30%
-40%
-50% * ’ -
300 500 700 900 1,100

Price of ADSL boxes, server equipment and set-top base
(ECUs/subscriber) _—

Today's equipment price
(ECUs 1,000-1,500)

Source:  Mercer Management Consulting analysis
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This analysis of the ADSL upgrade, however, does not takeinto account the attractiveness
of ADSL as a customer retention tool. It may be used to bundle a telephony cum video-on-demand
offer and help the incumbent Operator retain its customers. In that case, one should consider not
only the simple revenues from video-on-demand but also the telephony revenues that could
otherwise be lost.

Fibre/COAX upgrades will make it possible to offer advanced services and generate
large potential maintenance savings. Most of these savings are associated with manpower
reduction, however, and many incumbent Operators may be restricted in their ability to reduce
their work force. Exhibit 7.6 shows the return on investments. with and without the maintenance
savings. It is easy to see that the return on investment is attractive only if the telephony Operator
is in a position to capture most of the work force reduction or redeployment savings associated
with the investment.

Exhibit 7.6: Profitability of upgrading a traditional telephony network to a fibre/COAX architecture
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Whether a CATV Operator generates new demand or simply captures incumbent
Operator business will greatly influence the overall economic benefit of local telephony
competition. Without growth in demand, the provision of local telephony by CATV Operators
will reduce the incumbent telephony Operators’ asset utilisation.
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Impact on Cable TV and Interactive Services Providers

Existing CATV Operators would be allowed to provide telephony and other interactive

services. To do so, as mentioned in Chapter 2, large upgrade investments are required.

Our analysis shows returns on such investments are sufficient only if the CATV Operators
are able to gain significant market share in telephony. Depending on the cost of the upgrades and
the CAT V/telephony revenues in the area under consideration, a market share between 10 per cent
(if upgrade costs are low and revenues are high) and 30 per cent (if upgrade costs are high and
revenues are low) of residential and business telephony users would be needed. This analysis
assumes that no other advanced services are offered. The provision of services other than CATV
and telephony may increase the revenue stream and thus the attractiveness of the upgrade
investment depending on the additional investments required (set-top boxes, video-servers, etc.),
but development of new services will take some time.

Companies that own or operate both CATV and telephony infrastructures will have
little or no incentive to invest in upgrades in the foreseeable future, given the costs of investment
and revenue cannibalisation between services based on the two infrastructures. Separating the
two infrastructures may introduce competition, which may lead a network being upgraded to
provide advanced services and so gain an advantage. On the other hand, as we saw before, in
areas in which both telephony and CATV networks are fully developed, structural separation
will not be sufficient to make local loop upgrading attractive.

Exhibit 7.7: Profitability (internal rate of return) of cable TV networks with and without telephony
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In areas where no CATYV infrastructure exists, a new CATV Operator would invest in

order to generate the additional revenue from telephony activities. Exhibit 7.7 shows the return

on such an investment with and without telephony.

7.2. Should the Status Quo Be Maintained?

Under the status quo, the timetable for service liberalisation would remain untouched,

and the infrastructure monopolies of the incumbent telephony Operators and of the local CATV
Operators would be retained. While maintaining the status quo in this way would minimise asset

duplication, Operators would have little incentive to align their tariffs with their costs unless

price-cap mechanisms were put in place. Indeed, the prospect of retaining the monopoly is

enough to halt the tariff rebalancing that most Operators have begun recently. Similarly, little

incentive would exist to reduce costs or to Improve customer responsiveness.

Even under the status quo, infrastructure competition from mobile (excluding backbone),

satellite and international infrastructures would constitute limited “breaches” in the monopoly:

— Mobile Operators are increasingly being seen as providing alternative access to

customers. The European Commission has recently recommended that these
Operators be given the freedom to operate their own long-distance infrastructures.
In the medium term, this would give them substantial independence from the
incumbent Operators. The available bandwidth over wireless access, however, is

likely to restrict the service offerings of the mobile Operators.

Telecommunications Satellite Access is also an alternative for data or even voice
services. Such access would be well-suited for international traffic. Even though
licensing procedures exist for the operation of earth stations, in practice they are

hard to implement.

Direct Broadcast Satellites (DBS) as a substitute for CATV will allow pay-per-view
or even video-on-demand services as digital compression and encryption technologies
become widely available. DBS Operators thus would compete head-on with the
most advanced CATV Operators.

— The international infrastructure already allows for various kinds of

telecommunications traffic capture, whether via call-back or via international resale
services. This competition limits the tariffs of the monopoly Operators on the major

International routes.

The DBS threat to CATV Operators is acute, and in practice their monopoly on broadcast

would not likely be sustainable. For telephony Operators, however, these “breaches” of their
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monopolies would only slowly erode market share, and for most Operators share losses would
be limited given that their core activities would still be protected from competition. Furthermore.
these Operators would benefit from leased lines and interconnection payments from mobile

competitors and other service providers.

7.3. The Implications of Liberalisation

While maintaining the status quo will not provide the benefits of competition, full
immediate liberalisation could create a significant threat to the stability of existing Operators
and the public service functions they perform. Current inefficiencies and tariff imbalances (mainly
between long-distance and local services and between business and residential services) would
lead to significant market share loss in large segments of their business, without guaranteeing
the benefits of liberalisation.

A gradual introduction of infrastructure competition would give incumbent Operators
the time needed to restructure and to rebalance their tariffs at commercially (and politically)
acceptable rates. The prospect of increased competition or increased pressures (price caps) in
the near term would force Operators to improve their competitiveness without delay. Safeguards
would be put in place to smooth the transition and to ensure the maintenance of their public
service functions. Customer segments in need of special support could be identified by the

Governments of the Member States and helped financially through explicit support programmes.

Safeguards required for a fair and efficient infrastructure liberalisation include providing
for and financing some level of Universal Service, establishing inter-operability standards, setting
access charges, avoiding cross-subsidisation, establishing a clear time frame, appointing a strong
Regulator, developing a clear international reciprocity policy and creating access to scarce

resources. Below, we examine these issues under the following headings:
— Market and tariff impact
— Number of competitors in each market
— Geographical coverage and exclusivity of the licences
— Timing of liberalisation
— Public service provision
— Interconnection rules and charges
— Avoidance of cross-subsidisation
— Role of the Regulator
— Third-country access
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Market and Tariff Impact

Liberalisation will certainly affect tariffs. Past pricing policies have created a temporary
distortion: international and long-distance prices have been kept artificially high and local prices
have been kept artificially low. Exhibit 7.8 shows the relative costs of local and long-distance
calls in the UK and non-liberalised countries.

Exhibit 7.8: Ratio of local and long-distance call basket
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Source:  Eurodata; Mercer Management Consulting analysis

These imbalances generally result from a political will to have business customers,
who are heavy users of long-distance and international services, cross-subsidise residential
customers who are heavy users of local services. From an economic standpoint, this cross-
subsidisation is an attempt to reflect the marginal value of telephony services for both categories
of customers and therefore facilitate the penetration of telephony services through all categories
of population. This “hidden tax” on business is usually compounded by a rigid tariff structure

with no volume discount.

To avoid users trading off PSTN for leased lines, the prices of leased lines have been
kept artificially high in most Member States. One effect of these imbalances is that European
industry has been put at a competitive disadvantage against other industrialised areas.

Another major imbalance today regards the “border effects” within the Community.
International tariffs are much higher than domestic tariffs for the same distance, creating another
obstacle to European integration and the emergence of the Single Market.
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A progressive liberalisation that introduces competition gradually should give the
incumbent Operators some freedom to restructure their tariffs. Otherwise, there still would be a
risk that these Operators would be de-stabilised.

Price caps that mimic the effect of competition can be set to constrain the incumbent
Operator to reduce its prices by a certain percentage in real terms. Similar measures can prevent
the incumbent Operator from increasing some of its tariffs too rapidly (e.g. local tariffs) so as
not to increase the costs of service for some categories of users.

Number of Competitors in Each Market

The number of competitors licensed in each market will affect the efficiency of
competition. A large number of competitors reduces the risk of collusion but increases the risk
of asset duplication. Furthermore, fragmented competition may not yield any Operator strong
enough to compete effectively with the incumbent Operator.

Examples of infrastructure liberalisation policies pursued in several countries show

different policies towards the number of competitors licensed:

— Until 1992, the UK had licensed only one national Operator, Mercury
Telecommunications Ltd., to compete with BT. The stated objective of this duopoly
policy was to give Mercury time to establish market presence. Once OFTEL
determined that Mercury had in fact done so, additional national licences were

awarded.

— In the US, no restrictions have been put on the number of long-distance Operators.
Although AT&T, MCI and Sprint account for around 90 per cent of the long-distance
market, many small Operators have emerged, concentrating on particular customer
segments with specialised offerings. The most significant of these Operators are
LDDS and WilTel.

- In Sweden, no restrictions have ever been placed on the operation of
telecommunications networks, and consequently telephony prices in Sweden are
among the lowest in the world. Telia had enjoyed a de facto monopoly until the end
of the 1980s, when foreign Operators began to invest in the telecommunications
infrastructure. As aresult, Telia expects to have only 60 per cent of the long-distance
domestic market in 1995 and has had to drastically restructure (see Chapter 5).

In most countries, CATV Operators hold exclusive local licences, as it is generally
recognised that any CATV Operator would have difficulty operating profitably if it has to face
competition. These local CATV monopolies are often counterbalanced by price regulations to
bar monopoly profits. Sweden is one of the few industrialised countries where, for reasons of

freedom of information, no restriction exists on the construction and operation of CATV networks.
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Geographical Coverage and Exclusivity of the Licences

A further dimension to liberalisation is the geographical coverage of the licence given
to the Operators:

- Local Licences: An Operator can only run its network in a metropolitan area. It is
the typical form of CATYV licence and Teleport type of operations.

- Regional Licences: These licences extend to several cities or large rural areas. This
type of licence can be given for mobile Operators (e.g. Japan, US) or fixed telephony
Operators (e.g. Finland, Hungary).

— National Licences: These licences cover entire countries and are the most typical

form of licence for fixed and mobile operations in the European Union.

— Trans-European Licences

National and trans-European licences offer advantages over local or regional licences
in that they represent a better offering for the markets and services where global coverage is
important (although interconnection agreements largely overcome this issue). Operators are also
able to benefit from economies of scale, and new Operators have greater bargaining power with
the incumbent Operators in negotiating interconnection agreements.

On the other hand, local and regional licences have lower investment requirements that
will ease the entry of new competitors, and local prices may more accurately reflect the costs of

providing services in a given region without cross-subsidies between regions.

To obtain a licence, new entrants may often be obligated to cover a certain percentage

of a country or of the population within a given time frame.

Timing of Liberalisation

Having a clear liberalisation timetable is important for all parties involved. Different

timing policies can be implemented. For example:

— Incumbent Operators may be restricted from offering selected services until
competitors have established strong operations. OFTEL in the UK, for example, has
forbidden BT to market entertainment services until at least 1998. The aim of the
measure is to allow CATV companies to maintain a local monopoly on the broadcast
of TV programmes and thus achieve sufficient viability by the time the restriction is
lifted.

— Introducing duopoly followed by unlimited licensing, which is a common timing
policy, favours the development of a single strong competitor for a few years before

introducing full competition.
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— In the US and Japan, long-distance services were liberalised before local services.
although no liberalisation of local services was initially planned by the Regulators

in either case.

All timing policies are intended to favour the emergence of strong and sustainable
competition as quickly as possible. A stepped liberalisation gives time to the incumbent Operator
to adjust its tariffs, costs and service offerings, but also can allow increased competition or
pressure (such as price caps) to be imposed on an incumbent Operator that does not show adequate

improvement 1n a given time.

Public Service Provision

All incumbent Operators in the EU have Universal Service obligations imposed by
Regulators. In a competitive environment, the definition, support and financing of the Universal

Service Provision (USP) can be addressed in several ways:

— Option 1: The incumbent Operator retains the USP obligation and receives some

financing directly from the State or from a levy on new entrants.

— Option 2: The Operators owning PSTN licences share the obligation. This approach
could be combined with thresholds (e.g. market share) below which no USP obligation
would be borne by the new entrant. In this case, the Regulators should be careful to
avoid creating an incentive to the Operator to restrict its market presence simply to
avoid the USP obligation.

— Option 3: Create an auction system where the Operator requiring the least financing
1s given an exclusive licence to operate in a specific area for a certain time with
some tariff and quality constraints. If the best offer is given by a new entrant, then
the operation of the local infrastructure built by the ex-monopoly could be transferred
to the new Operator. The new Operator would compensate the ex-monopoly Operator
by buying its local assets (at their residual accounting value or using a pre-established
valuation method). The same principle can be applied to the operation of deficit

services such as Operator assistance or networks linked to public security/defence.

Option 3 would give every player an incentive to operate the deficit-generating areas
and services in the most efficient way. It would also provide the benefits of competition by
giving incentives to newcomers to move into areas previously deemed unprofitable. It would
allow the State to clearly identify the areas where access should be financed and what services to
keep priced below-cost. However, it is politically difficult to accept as it may involve some form

of regional pricing.
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Interconnection Rules and Changes

An important prerequisite for the introduction of fair competition is the establishment
of inter-operability standards between networks. Although this has not been a significant hurdle
to competition in liberalised countries, Regulators must ensure that newcomers can easily

interconnect with incumbent Operators as well as with each other.

Policing the calculation and implementation of interconnection charges is a key function
of the Regulators in liberalised markets. Interconnection charges are typically the largest cost
item for new entrants, and they should be calculated so as to reflect the true cost supported by
the incumbent Operators (with a possible contribution for access/service deficits). Otherwise,
strong competitors are unlikely to emerge. Recent experience with mobile Operators (e.g. in
France) has shown the need for the Regulator to intervene in this area.

Avoidance of Cross-Subsidisation

Cross-subsidisation is the single largest danger to the establishment of fair competition.
The Regulators must require some form of operational (or at least accounting) separation to
ensure that the incumbent Operator does not cross-subsidise non-reserved services with profits

obtained from reserved services.

In parallel, safeguards have to be required for alternative infrastructure Operators. Most
of the alternative infrastructure owners have built their networks purely for internal usage and
are using facilities originally intended for their core activities (rail tracks, pylons, etc.). Using
free capacity on this infrastructure (or even benefiting from reduced costs via eased installation)
entails a danger of cross-subsidisation between core activities and telecommunications activities.
To ensure that no cross-subsidisation occurs, alternative infrastructure owners should be forced
to establish separate subsidiaries for telecommunication activities operating at arm’s length from
the core company. Prices of the assets to be transferred between the telecommunications entities
and core companies should be based on market prices where a competitive market exists or on

average historical costs otherwise.

Role of the Regulator

EU legislation has not been uniformly implemented in Member States’ national laws.
National Regulators also have very different means and powers to enforce existing regulations
on the incumbent Operators. This non-uniformity constitutes a disincentive for an Operator to
operate on a pan-European basis: regulations are different and the Operator needs many different
licences. Regions with the weakest Regulators run the risk of not benefiting from the advantages
brought by new Operators.
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One way to avoid this would be to introduce a policy whereby an Operator could apply
to one “Euro-Regulator” for a licence and be allowed to operate in the whole EU. How far this
Regulator would otherwise substitute for the national Regulators and how it would interact with
them, is largely a political issue. The “Bangemann” report on Europe and the global information
society has recommended the establishment of an authority at the European level.

Another option would be to leave regulation at the national level, recognising that key
issues such as frequency availability, rights-of-way and environmental considerations are mostly
national and likely to remain so for a while. The European Union would only set the framework
within which national Regulators would act, with some co-ordination. This way of proceeding
would be less ambitious, but perhaps more practical. It can also be a first step before the

introduction of Euro-licences.

Incumbent Operators currently control scarce resources (frequencies, high points for
antennae, rights-of-way, etc.) in most of the EU. Access to these scarce resources can be critical
for the operation of a network and, in most cases, reduces the investment costs required. The
Regulators should make sure that new Operators have fair access to these resources in the cases
where sharing is possible. Where this is not the case, procedures can be established to ensure
that the incumbent Operator does not benefit from its ex-monopoly status. This is especially true
of rights-of-way, which in many instances have very high values because they reduce the cost of
building alternative infrastructures. Access to these rights-of-way should also be controlled and
possibly limited in order to limit the environmental damage associated with the construction of
alternative infrastructures.

Third-Country Access

It is essential that the EU obtains access for European Operators to the US
telecommunications market at the same time that European infrastructures are being liberalised.
Liberalising infrastructure without a reciprocity agreement with the US could lead to a transfer
of wealth to the US. An analysis of the alliance movement worldwide shows that US Operators
are involved in virtually every acquisition, alliance or major cross-border investment. Together
with a few European Operators, US Operators are powerful new entrants reshaping the European

telecommunications industry.

Also, foreign Operators in large non-EU industrialised countries — the US in particular -
face restrictions. These usually take the form of limits on foreign ownership of telecommunications
Operators. It would seem appropriate to ensure that Operators from these countries face similar
conditions in the EU. Otherwise, the EU Operators would be disadvantaged in reaching a global

size.
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Ideally, restrictions could be lifted on a reciprocal basis. World Trade Organisation
talks on services could be a forum for the easing of these restrictions, as part of the current
progressive liberalisation of services. Most industries use telecommunication services (and hence
infrastructure) heavily. It therefore seems appropriate at a minimum to integrate the deregulation
of telecommunication services and infrastructures.

7.4. Stages of Liberalisation

A potential framework for a two-staged process is described below. Some issues raised
by this process are described thereafter.

Stage 1 — Liberalisation of infrastructures to provide non-reserved data services

Member states would give immediate rights to long-distance infrastructure owners or
any other potential alternative Operators to provide non-reserved services with their own
infrastructure. In cases where alternative infrastructures are already well developed, we would
expect alliances to be formed between the owners of such infrastructures and international
Operators. However, we do not suggest that this be made a condition for licensing an alternative
Operator — Member States should also grant licences for greenfield operations. Caution should
be taken to avoid cross-subsidisation between the core activities and the telecommunications

activities of the infrastructure owners.

In principle, this would allow users to benefit from low-cost under-utilised capacities,
from low marginal upgrade costs or from both. If Regulators were to limit the number of
competitors, the risks of asset duplication, of financial instability and of environmental disruptions

would be reduced.

Stage 2 - Liberalisation of infrastructure for voice services

By 1998, incumbent Operators can be expected to have adapted, to a large extent, their
pricing, productivity and responsiveness to the demands of competition. In some Member States,
infrastructure liberalisation could be delayed to match the delayed services liberalisation, as

agreed to by the Council’s resolution of November 1994.

Setting price caps for local tariffs at this time would ensure that incumbent telephony
Operators do not abuse their position by raising their local tariffs unreasonably in areas where
they keep a monopoly. The prospect of this price cap would also encourage them to complete

their tariff rebalancing.
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Allowing existing CATV Operators to provide telephony will be an incentive for them
to upgrade their networks (under separate ownership). Allowing incumbent Operators to provide
interactive services will create competition in services other than telephony. In some areas with
no CATYV infrastructure, the possibility to offer both telephony and CATV will constitute strong
incentives for an Operator to build a new infrastructure. Granting a single local CAT V/telephony
licence in each area will give CATV Operators the opportunity to capture significant local

telephony market share.

Issues

In Mercer’s view, such a two-staged process does not deal completely with two issues:
the imbalance in size between the non-reserved (data) services and the voice market, and the
inefficiencies that unchecked competition can bring to this market.

Voice services account for more than 75 per cent of telephony revenues. Therefore, the
first stage of deregulation, which does not include any voice services, is likely to have only a
small impact. The second stage of liberalisation — infrastructure for voice services — affects a

much bigger and more attractive market, as demonstrated in the UK.

Countries that have deregulated voice infrastructure have typically done so in steps.
While it is true that the duration of deregulation processes has shortened, we still make the case

that a progressive deregulation of voice services is desirable.

This leads us to the second issue, i.e., whether a limited or unlimited number of
competitors should be allowed. While we agree that several markets can support a large number
of competitors, our analyses also show that not all market segments can attract and profitably
support multiple competitors. Another factor is that a temporary limitation on competition can
help establish stable, powerful competitors. Therefore, we believe that Regulators should limit
the number of competitors allowed; in certain situations, this restriction of competition would

only be temporary; in all situations, it would have to be reviewed regularly.
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Chapter 8: Conclusions

8.1. Summary

The European Commission retained Mercer Management Consulting to explore the
implications of infrastructure liberalisation within the European telecommunications industry.
This work was intended to support the European Commission’s Green Paper on future policy for
the telecommunications infrastructure and Cable TV (CATV) networks.

Few global trends are clearer than the rapid rise and diversification of
telecommunications services. Many countries, including New Zealand, Finland, Australia,
Sweden, the United States, the UK and Japan, have already responded to this trend by adopting
policies to liberalise their business and consumer telecommunications markets. Regulators in
general are willing to break the barriers to competition that had been set as safeguards of the
public interest, but which now appear increasingly artificial. The European Union itself has set

a timetable for the liberalisation of services and infrastructure.

The experience in countries where the long-distance and local loop markets have been
in the process of deregulating for some time — such as the US, Sweden and Japan — shows that
alternative Operators can gain share without endangering the provision of universal service or
the stability of the incumbent Operator. In all these markets, prices have declined, service
availability has grown and gains have been made in productivity. Sweden’s parliament has even
ruled that Telia’s interconnection charges cannot include any contribution towards the cost of
financing loss-making local telephony service (“access deficit payments”). Only Japan is
experiencing some delay in achieving true competition in the local loop due to local tariffs and
difficulty of interconnection. In essence, these experiences constitute a set of benchmarks for

telecommunications market liberalisation.
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There is no real debate on the fact that the telecommunications market in Europe will
eventually open to competition. The points of contention are rather how, when and with what
consequences the transition will be made. The European Union needs to define a regulatory
framework that fosters fair competitive behaviour among all players and yet continues to guarantee
some deficit services (i.e., Universal Service Provision).

In our study, we have surveyed existing telecommunications and Cable TV infrastructure
in each Member State. We have also reviewed regulatory regimes for services, infrastructure

and operations.

Not surprisingly, conditions vary greatly among the Member States. Luxembourg,
Denmark and the Netherlands have the highest penetration rates for both telephony and CATV
networks. Portugal and Ireland, by contrast, have below-average telephony penetration, whereas
Italy, Greece, Portugal, Spain, France and the UK have little or no CATV penetration.

As we have seen, the potential side effects of deregulation differ by country and demand
appropriate complementary measures. Some of the most important issues that such measures
will have to address are:

— The financing of Universal Service, in particular in the “low-penetration” countries;

— The complexity of the ownership or operational structure of Cable TV which is a
potential obstacle to its development as a credible alternative in local networks, for

example, in Germany, France and Belgium.

In this report, we also described the technologies that allow the provision of services
with multiple bandwidth or bit-rate requirements over the same channel or group of channels:
ADSL, HDSL, integrated fibre/COAX, overlay, FITL, ATM, SDH, etc. The idea of “digital
superhighways” relies on the assumption that new, capacity-hungry communications will grow
and complement (if not supersede) current, low-speed communications. How much capacity is

eventually required will, of course, be determined by market forces.

Experience from other countries tends to show that safeguards to ensure the fairness
and efficiency of a liberalisation process are necessary. In particular, it will be necessary for the
EU to have, at least initially, regulations on Universal Service Provision, inter-operability, access
charges, cross-subsidisation, the time frame for deregulation, the choice of Regulator, reciprocity

and access to scarce resources.

On the basis of the research and analyses carried out for this report, as well as on its
experience in this sector, Mercer Management Consulting believes a gradual liberalisation to
be the best course of action. This would ensure that the benefits of the information and
telecommunications revolution accrue to European businesses and consumers, without undue

pressure on incumbent Operators and their Universal Service responsibilities.

Chapter 8: Conclusions Mercer Management Consulting 1994



8.2. Recommendations

The first stage of liberalisation would be to open infrastructure supporting non-reserved
services to competition. In some countries, an alternative Operator will be able to use existing

infrastructure. In other countries, it will probably have to build a greenfield network.

The second stage of liberalisation should introduce competition in infrastructures
supporting voice services, with a simultaneous rebalancing of prices. Price caps for local tariffs
may be considered. It can be expected that, in an environment in which they will have been
given the time to adjust, incumbent Operators will have made sufficient efficiency gains and
pricing reductions so that their stability and the provision of Universal Service would not be in
danger.

With regard to the actual emergence of competition, we believe that the economic
characteristics of the long-distance and international market will attract many new entrants. The
attractiveness of local infrastructure is more variable, depending on local conditions.

In all countries where deregulation has taken place, the soundness of the incumbent
Operators has not been undermined by competition. Also, in each situation a number of
“provisions” or “contingencies” have helped throughout the process. To smooth the introduction

of further competition in the European Union, we recommend the following safeguards:

— Universal Service Provision: As a way to develop competition, new entrants could
be exempted from any Universal Service obligation for a given period; beyond that,
we recommend aiming for an auction system, in which the Operator requiring the

least financing to operate in a specific remote access is given exclusive licence there.

— Regulation and time frame: Strong and effective Regulators will be required to manage
the transition process. The ways in which Member States Regulators co-ordinate
should be decided. The possibility of appointing a “Euro-Regulator” should be
considered. Such a Regulator should have the power to “manage” the liberalisation
process by allowing incumbent Operators to rebalance their pricing structure as
competition is introduced, by speeding up deregulation, or by lowering price caps if

an existing step of deregulation is not effective enough.

— Regulators will have to prevent cross-subsidisation, in particular in countries where

telephony and CATV networks are under common ownership or operation.

— Regulators will also have to rule on inter-operability standards, access charges, access

to scare resources and reciprocity for non-EU companies.

There is no doubt that these and other issues will be the subject of debate over the next

few months. Together with the various stakeholders, the Commission and the local Regulators

Mercer Management Consulting 1994 Chapter 8: Conclusions



10+

must now answer the remaining questions to assure that all elements are put in place in advance
of infrastructure liberalisation to guarantee a fair competitive environment to both incumbent
and new Operators. The case for infrastructure liberalisation is, in our opinion, sound. However,
it is only through its balanced implementation that the telecommunications industry and the
telecommunications users in Europe will benefit. Upon a successful implementation lays the

health of the future European telecommunications industry.
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Cable Link Mr. K. Windle
CAPT MTr. Vis

Cellular Vision Mr. K. Hart

Center for Global Communications Mr. T. Shintani
CFF Railways Mr. Spillmann
Coditel Mr. P-H Denuit
Conselil Supérieur de I’ Audiovisuel Mr. P-A Rousseau
Deutsche Bahn AG Mr. Matthies
Deutsche Bundespost Telekom Mr. Hefekduser
DTI Mr. P. Williams
E-Plus Mobilfunk Gmbh (Veba) Dr. G. Hertel
ECTEL Mr. B. E. Edwards
EDF/GDF Mr. Lepagnol
Enertel Mr. J. van Roosendaal
Energis Mr. P. Franklin
Federation of Electronic Industries Mr. A. E. Cane
France Telecom MM. B. Brochier, G. Moine
Générale Cable Mr. M. Noblet
Générale des Eaux Mr. M. Vilaneau
Hermes Mr. Benz
Hutchison Microfet Ltd. Mr. M. Keosh
Ionica Dr. J. Haine
Lyonnaise Communication Mr. C. Michal
Mannesmann Mobilfunk Mr. P. Mihatsch

Marconi
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Mercury Telecommunications Ltd.
Ministére des P&T, DGPT
Ministerium fiir Post und Telekom
Ministry of Transport & Comm.
MPT

Nokia

Norwegian Telecom
Nynex CableComms Ltd.
O.TE

OFTEL

Olivetti

Philips

Philips Netherland

Philips TRT

Portugal Telecom

PTT Austria

PTT Luxembourg

PTT Telecom BV

Race (Titan project)

RATP

RWE

SFR

Siemens AG

Siemens Nixdorf

SNCF

SNET

Swiss PTT

Tele-Danmark

Telecom Eireann

Telecom Finland

Telecom Italia

Telefonica de Espaiia

Tehia A.B.

Time Warner Cable
Unisource NV

US West

Veba

Videotron Corporation Ltd.

Ms. M. Sullivan, Mr. T. Rhodes
Mr. Linois

Mr. Pickave

Mr. Palonen

Mr. Nakamura

Mr. J. Saijonmaa
Mr. Hakosen

Mr. A. Saunders
Mr. Babanasis

Mr. D. Cruickshank
Mr. F. Caio

Mr. N. B. Kiran

Mr. Baan

Mr. F. Owen

Mr. L. Todo Bom
Mr. Martinek

Mr. Dondelinger
Mr. Kraaijenbrink
Mr. A. Zaganiaris
Mr. Ugolini

Mr. Birkenfeld

Mr. P. Glotin

Mr. H. Suckfiill

Mr. Kunkel

Mr. Henninot

Mrs. C. Dennenberg
Mr. J-F Biitikofer
Mr. G. Mogensen
Mr. F. Mc Govern
Mr. A. Salin

Mr. U. de Julio, Mr. Bruni
Mr. C. Velazquez
Mr. B. Landgren, Dr. B. Thorngren
Mrs. T. Lindsay

Mr. V. Vucins

Mr. H. Lambert

Mr. J. Denecke

Mr. L. Brunel

We have also met other people who requested their name to be kept confidential.

Except where stated otherwise, the views expressed in this report are Mercer’s. The

inclusion or exclusion of any company in this report implies no judgement on such company.
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Acronyms and Abbreviations

ADSL.:
ATM:
BRA:
CATV:

COAX:

DCS:
DTH:

GSM:
HDSL.:
ISDN:
LDC:

Mbps:
ONP:
NMT:
PCN:
PCS:
PDH:
POTS:
PSTN:

RBOC:
RTMS:

SDH:
STM:
TACS:
TO:

USO:
VAS:

Asymmetric Digital Subscriber Line (or Loop)
Asynchronous Transfer Mode

Basic Rate Access

Cable Television

Coaxial (cable)

Digital Cylinder System

Direct To the Home

Fibre In The Loop

Fibre To The Building

Fibre To The Home

Global System for Mobile communication
High-bandwidth Digital Subscriber Line
Integrated Services Digital Network
Local Distribution Centre
Metropolitan Area Network
Megabits per second

Open Network Provision

Nordic Mobile Telephone (norm)
Personal Communications Network
Personal Communications Service
Plesiochronous Digital Hierarchy
“Plain Old Telephone Service”
Public Switched Telephone Network
Regional Bell Operating Company
Radio Trunked Mobile System
Synchronous Digital Hierarchy
Synchronous Transport Module
Total Access Communication System
Telephony Operator

Terrestrial Alternative Network
Universal Service Obligation
Value-Added Services
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Notes

w » w (2] [d

Source: OECD Communications Outlook, 1993.

Source: Mercer Management Consulting Research.

Source: Mercer Management Consulting Research.

Source: Frost and Sullivan. World Multimedia Market Report, December 1992.

Information in this section is partly drawn from “Competition in the UK Telecommunications market.”
Oftel 4/8/94.

Based on information received from BIPT. 27/07/94.

Based on information received from the Bundesministerium fiir Post und Telekommunikation, 02/08/94.
Based on information received from the Ministry of Post and Telecommunications, 09/08/94.

Based on information from the Ministry of Transport, Public Works and Water Management, 01/09/94.
Based on information from Instituto das Communicagdes de Portugal, 3/08/94.

Based on information from Ministerio de Obras Publicas, Transportes y Medio Ambiente, 15/7/94.
“Quelle réglementation pour les télécommunications francaises?” DGPT, March 1994.

*“Green Paper on a Common Approach to Mobile and Personal Communications in the European Union,”
June 1994, Commission of the European Communities, Appendix A.

Based on European-wide requirements, 2Mbit/s can be regarded as the minimum required capacity for video
service delivery; in the United States, where video broadcast quality is lower, actual capacity required is
lower.

Basic requirements include less than 3km long local loops, limited bridged taps and limited attenuations.
Telecom Markets, 232/10, 1994, Financial Times Business Enterprises Ltd.

Northern Telecom announced in July 1994 that it is putting ADSL developments on hold for the next 12
months, due to uncertainty regarding actual demand for ADSL.

Brooktree Corporation, San Diego.

Mercer Research, Telephony.

The 1994 European Commission’s White Paper on Growth regards the development of ATM-based
infrastructures by the Member States as part of a global strategy for growth.

An Outline of the Telecommunications Business, April 1994, Ministry of Posts and Telecommunications,
Japan.

Reforms Toward the Intellectual Creative Society of the 21st Century, Programme for the Establishment of
High-Performance Info-Communications Infrastructure, Telecommunications Council, May 1994,
Program for Advanced Information Infrastructure, MITI, May 1994,

Telecommunications Policy, April 1990.

Telecom Markets, June 1993, Financial Times Business Reports.

Unisource is a joint venture of the Swedish, Dutch, Swiss and Spanish Telecom Operators; it has signed a
broad agreement with AT&T.

Council Resolution 93/C213/01 published in the OJ C213/1 06/08/93.
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Selected Mercer Management Consulting commentaries on the
telecommunications industry

The Profitable Service-Driven Organisation (1992)

Outcome-Driven Resource Allocation (1992)

Is it Possible to Identify a Winning Strategy? (1993)

Performance Target Setting in Telecommunication Operators (1993)

The Organisation Transformation of GTE Personal Communications Services (1994)
Can the European Operators Compete? Part 1: Closing the Gap in Productivity (1994)
Can the European Operators Compete? Part 2: The Marketing Challenge (1994)

War of Movement in the Telecommunications Industry (1994)

Traditional Providers versus New Entrants: Shake-Out or Partition? (1994)

Learning to Grow: The New Marketing Challenge in Telecommunications (1994)

PCS: An Exercise in Marketing Skills (1995)
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1 Grosvenor Place
London SW1X 7HJ
Telephone (44) 171-235 5444
Fax (44) 171-245 6933

Munich
Stefan-George-Ring 2
8000 Miinchen 81
Telephone (49) 89-930 20 60
Fax (49) 89-930 33 83

Paris
69 Rue de Monceau
75008 Paris

Telephone (33) 1-42 99 43 00
" Fax (33) 1-429943 01

Zurich
Solistrasse 74, “Solihuus”
Postfach 285
8180 Biilach/Zurich
Telephone (41) 1-8 60 60 93
Fax (41) 1-8 60 75 30

Washington
2300 N Street N.W.
Washington, D.C.
20037-1122
Telephone (1) 202-778 7000
Fax (1) 202-223 4268

Boston
33 Hayden Avenue
Lexington
Massachusetts
02173-7993

Telephone (1) 617-861 7580

Chicago
10 South Wacker Drive
17th Floor
Chicago IL 60606
Telephone (1) 312-902 7980
Fax (1) 312-902 7989

Fax (1) 617-862 3935

San Diego
750 B Street, Suite 3105
San Diego, CA 92101
Telephone (1) 619-531 1177
Fax (1) 619-531 0929

New York

375 Park Avenue, 7th Floor

New York NY 10152

Telephone (1) 212-207 6800

San Francisco
Three Embarcadero Ctr., Suite 980
San Francisco, CA 94111
Telephone (1) 415-274 3300
Fax (1) 415-677 9513

Fax (1) 212-888 7556

Toronto
BCE Place
161 Bay Street, P.O. Box 501
Toronto, Ontario, M5J 2S5
Telephone (1) 416-868 2200
Fax (1) 416-868 2208
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