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Why such a report on the liberalisation
of network industries?

At the Cardiff European Council in June 1998,
Europe’s leaders underlined the important contribution
of structural reforms to fostering growth and employ-
ment. This Council also asked for closer monitoring and
coordination of structural reforms. To answer these
requests, the Commission prepared two reports: the so-
called Cardiff I and II reports analysing respectively the
functioning of product and capital markets and eco-
nomic and structural reforms in the EU. The basic
objective of these reports was to launch a discussion on
the structural reforms deemed appropriate to foster
growth and employment and to ensure a smooth func-
tioning of EMU. The implicit assumption is that regula-
tion is an important element which affects the perfor-
mance of markets and that excessive or inappropriate
regulations can affect a country’s economic perfor-
mance and lead to a waste of resources. Therefore, for
many countries, a way to increase growth is to improve
the quality of regulation and economic policies.

The present publication has to be seen in the context of
this ‘Cardiff process’ as it focuses on an important area
of structural reforms taking place in the EU, i.e. the lib-
eralisation of network industries. Its major objectives
are to define the conceptual framework for analysing
this liberalisation process, to illustrate its economic
consequences and to discuss the resulting implications
for the organisation and regulation of the liberalised
industries.

Market liberalisation generally goes hand-in-hand with
regulatory reforms, as the nature of regulation has to
adapt over time to the new economic environment
(globalisation, shifts in technology etc.). An improve-
ment in the regulatory environment does not necessarily
mean deregulation and it may also entail re-regulation
provided that the new rules are better adapted to the

new economic environment. In a changing business
environment, regulations that were appropriate in the
past may no longer be so in the future. They may even
prevent enterprises from competing successfully in the
larger EU or world markets, causing a destruction of
employment or productive capacity. Governments
therefore have a responsibility to keep regulations under
continuous review and assess their appropriateness in
the current business environment.

This issue of regulation and its evolution over time is
particularly important for the network industries where
the respective roles of regulatory and competition
authorities must evolve with the degree of liberalisa-
tion. These industries (telecommunications, postal ser-
vices, air, rail and urban transport, electricity, gas and
water) make up 5 % of EU GDP and employment but
their economic importance is greater still because the
price and quality of their outputs are important determi-
nants of the growth and competitiveness of European
industries, the operation of the single market and the
European consumers’ living standards. In these indus-
tries, market liberalisation and regulatory reforms are
expected to enhance static (better resource allocation)
and dynamic (innovation, new products and technolo-
gies) efficiency of firms. This should lead not only to
cost and price reductions but also to quality improve-
ments and increased demand. However, changes
brought about by competition also imply adjustment
costs because deregulation can be accompanied by
employment losses in the short term in the sectors con-
cerned.

Therefore, the main challenges are today to improve the
public acceptance of this liberalisation process, on the
one hand, and to combine efficiency, competition and
the provision of services of general interest on the
other. Acceptance of the liberalisation process will be
greater if its positive effects are clearly identified and
understood by industrial users and consumers. It is also
important that the benefits of liberalisation should be
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shared fairly among the users in the form of lower
prices, wider choice and better quality. Effective and
independent national regulatory authorities are therefore
essential. However, in many Member States the regula-
tory authorities have been set up only recently and have
yet to develop adequate expertise. There is also an
important role of central coordination of national regu-
lators to be played at the European level.

The second challenge concerns obligations to provide
services of general interest. Many services provided by
the network industries have come to be regarded as
essential public services which should be widely avail-
able at ‘affordable’ prices and with assured quality. As
the free operation of the market may not always meet
these requirements, Member States may impose public
service obligations. However, the definition of these
obligations, their financing and the selection of the
enterprises charged with carrying them out should not
create unnecessary distortions of the market or impede
the process of integration. In particular, it is very impor-
tant that the services of general interest are clearly
defined and that the conditions of their provision are
transparent so as to avoid compromising the benefits
flowing from an internal market.

These two challenges and other policy implications of
the liberalisation of the network industries are discussed
in detail in the present publication, which consists of
two parts. The first part, written by staff of the
Directorate-General for Economic and Financial
Affairs, presents an overview of the present situation,
the economic implications of the liberalisation of the
network industries and the main policy issues. The sec-
ond part consists of a wide-ranging study carried out for
the Commission by the Institut d’Économie Industrielle
of the Université des Sciences Sociales, Toulouse (IEI).

Part A: Economic implications
and main policy issues

The first part starts by discussing the concept and char-
acteristics of the network industries. The network
industries are an indispensable element of the economy,
providing basic services to all other sectors. The typical
feature of the network industries is that the network
infrastructure usually constitutes a heavy fixed cost,
implying substantial economies of scale and some ele-
ment of natural monopoly. However, the importance of
the fixed infrastructure costs varies greatly between the
industries, being lowest in the local public transport and

postal sectors and highest in the electricity and gas
industries. Section 2.3 compares the network industries
in terms of a number of characteristics, such as their
growth prospects, capital intensity, the extent of the nat-
ural monopoly and the importance of public service
obligations. The next section compares the organisation
of the industries in different Member States, showing
that wide variations exist even within the same sector.
For example, the electricity industry in France is pub-
licly owned, centralised and fully vertically integrated,
while in the UK the industry has been privatised, creat-
ing a large number of companies operating at different
stages in the supply chain.

Chapter 3 considers the process of liberalisation and, in
particular, the forces which are driving this process and
those which are resisting it. The Community’s efforts to
complete the single market are amongst the most
important driving forces, but technological change,
pressure from dissatisfied customers and potential com-
petitors are also major factors. In addition, tighter bud-
getary discipline has led Member States to seek ways of
reducing expenditure on subsidies and raise revenue
from the sale of public enterprises. On the other hand,
liberalisation poses a number of risks. Some consumers
fear that reform may lead to higher prices or lower
quality, while employees fear losing their jobs or being
obliged to accept inferior conditions of employment. At
the same time, managers of some incumbent companies
resist change either because they do not want to lose
their monopoly position or because they fear that the
entry of competitors will leave them with ‘stranded
costs’. The impact of liberalisation on employment is of
special importance, in view of the persistently high
level of unemployment in the Community. Section 3.4
discusses this problem. Although the overall, long-term
impact on employment may well be positive, it is unde-
niable that short-term frictional unemployment may be
created and appropriate measures need to be taken to
alleviate this problem. However, liberalisation is only
one of the factors affecting employment in these sec-
tors. Technological change, in particular, has a substan-
tial impact, by raising productivity, making old skills
redundant and causing shifts in demand, e.g. from
postal services to telecommunications.

Chapter 4 looks in more detail at liberalisation in
telecommunications, the sector where the process is far-
thest advanced. It compares progress in the different
Member States and examines the impact on prices, the
quality of service and employment. Unfortunately, the
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available information does not allow us to draw any
definite conclusions about other effects, for two main
reasons. First, even in this sector, liberalisation is far
from complete in most Member States. Second, it is
very difficult to distinguish between the effects of liber-
alisation and those of the rapid technological progress
which has occurred in this sector in the last decade.
Nevertheless, it seems clear that there is a link between
liberalisation and lower prices. Regarding employment,
there are short-term employment losses as the employ-
ment created by the new operators is insufficient  to off-
set the lay-off by incumbents. However, the long-term
prospects are better as the reduction in prices will
increase demand and spread into other sectors, leading
to competitiveness gains for the whole economy.

Chapter 5 discusses the problems of introducing and
policing competition in the network industries. The first
three sections of the chapter discuss the roles which can
be played by sector-specific regulatory bodies, on one
hand, and economy-wide competition authorities on the
other. The main conclusion is that specific regulation
will continue to be necessary for the foreseeable future
but that it should operate within a general framework
provided by competition law. Furthermore, the nature
and scope of regulatory intervention should be adjusted
progressively as each industry becomes more open to
competition. Section 5.4 discusses the question of the
appropriate geographical level of  regulation, taking the
principle of subsidiarity into account. It is argued that,
as a general rule, regulation should be implemented by
national, regional or local bodies. However, where there
are important cross-border spillovers, as in some areas
of telecommunications or in air traffic control, a
Community or international authority may be neces-
sary. The Community can also play a role in helping
national authorities to coordinate their activities, pro-
moting the exchange of information and the diffusion of
best practice. Within a Community framework designed
to ensure that single market principles are respected, the
definition of regulatory principles is best done at the
national or sub-national level.

Chapter 6 examines the question of ‘services of general
interest’. All Member States impose obligations on their
network industries to provide specific services which
are deemed to be of general interest or to take account
of strategic objectives such as security of supply. In
addition, the legislation often stipulates that certain ser-
vices must be provided at ‘affordable’ prices or that
uniform prices must be charged throughout the country.

The underlying policy objectives are usually those of
regional policy or social welfare. When the imposition
of such obligations imposes large costs on the undertak-
ings concerned, important distortions can arise. This
chapter concludes that an appropriate solution to this
problem would be to allocate responsibilities for pro-
viding services of general interest by means of an open
public tendering procedure and to compensate for the
costs through direct subsidies. The last section of the
chapter points out that the definition of these obliga-
tions and the ways in which they are allocated and
financed have implications for the single market. It is
essential to avoid national measures which may create
barriers to the entry of firms from other Member States
or shift the costs of the services of general interest to
other countries.

Chapter 7 draws some general lessons from the
Community’s point of view. It emphasises the funda-
mental role of Community competition law and policy
and identifies important roles for the EU in coordinat-
ing national regulatory bodies and promoting liberalisa-
tion and the integration of European networks.

The final chapter of the first part summarises the main
conclusions. Important efficiency gains can be expected
from the liberalisation of the network industries, but the
adjustment costs may in some cases be significant, par-
ticularly in terms of short-term job losses.
Technological developments and changes in ownership
and market structure pose major challenges to both reg-
ulators and managers. These challenges demand consid-
erable flexibility both in the industries themselves and
in the regulatory systems. 

Part B: The conceptual
and theoretical framework

The IEI study provides a detailed conceptual and theo-
retical framework, which served as the main basis for
the preparation of the first part of this publication. The
study opens with an introduction which summarises the
economic characteristics of the network industries, dis-
cusses the rationale and mechanisms of public interven-
tion and provides an overview of the concept of univer-
sal service and the problems which it poses. The last
section of the introduction briefly discusses the main
policy issues in each of the industries. 

Part One of the study (Deregulation of network indus-
tries and the role of the public authorities) focuses on
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four issues: basic definitions and concepts, government
intervention, competition versus regulation and inter-
connection pricing.

Chapter I presents the basic features of networks (nodes
and interconnections) and their economic features: the
relative importance of (fixed) infrastructure and (vari-
able) operating costs, economies of scale, scope and
density, externalities, etc. These basic economic con-
cepts are used to characterise the typical networks of
different industries (energy, transport and communica-
tions). On the basis of these concepts, the study identi-
fies the borderlines between natural monopolies, mixed
activities and competitive areas in these network indus-
tries. 

Chapter II goes on to discuss the modes of government
intervention (legally and/or economically) including
contractual and corporate governance issues. It dis-
cusses the rationale for government intervention on the
basis of a range of arguments including market imper-
fections, externalities, merit goods, income and regional
redistribution objectives, etc. In an appendix a survey of
studies testing the relative performance of public and
private firms shows that performance cannot be system-
atically related to ownership. Indeed, it is clear that pri-
vatisation is neither a sufficient nor always a necessary
condition for improving the efficiency of the network
industries. 

Chapter III presents the distinction between the tradi-
tional sectoral regulatory approach to network indus-
tries and the wider competition policy approach as
applied by economy-wide competition authorities. The
study argues that the differences in these approaches are
substantial and that during the current wave of struc-
tural reform and liberalisation both types of government
intervention are likely to be necessary and complemen-
tary.

Chapter IV introduces the reader to the complex issue
of interconnection. Unless ownership and management
of the network infrastructure are separated from the
provision of final services, the incumbent operator (the
former monopolist) typically controls essential facilities
(bottleneck infrastructure), to which its competitors
need access. The conditions under which other opera-
tors are allowed access to these facilities, in particular
the pricing of access, are major factors determining the
degree of competition. Building on past experience, for
example that of OFTEL (the British telecom regulator),

the chapter discusses different pricing approaches
including fully distributed costs (FDR), the efficient
component pricing rule (ECPR) and the ‘OFTEL rule’.
The chapter goes on to discuss the efficient conditions
for entry, bypass and competition in different environ-
ments, for instance under one-way and two-way access.

Traditionally, regulators have tried to control a number
of different prices individually, including not only vari-
ous types of access charges but also prices for final ser-
vices. This study advocates the application of a global
price cap, which limits the aggregate price of a ‘basket’
of services provided by the operator. An incumbent
operator subject to a global price cap will set the price
of each type of service at the most economically effi-
cient level, provided that the incumbent has no incen-
tive to exclude competitors by implementing a ‘price
squeeze’ (combining high access charges with low final
prices). It may be necessary to supplement the global
price cap with other controls when the latter condition
is not met.

Part Two (Universal service) is devoted to the concept
of universal service obligation. Chapter I discusses defi-
nitions, costs and financing of universal service obliga-
tions (USOs) and the rationale for this type of govern-
ment intervention. The authors distinguish between
public service and universal service. They use the for-
mer term to refer to a wide range of public policy objec-
tives, including security of supply and protection of the
environment, while the term universal service is used in
this study to refer only to a limited set of objectives: the
provision of services of a specified quality, available to
all at ‘affordable’ prices.  Building on the discussion in
Part 1, Chapter II, the authors discuss network external-
ities, redistribution and merit goods as possible eco-
nomic arguments for USOs. They conclude that argu-
ments based on network externalities provide only a
weak justification for these obligations. The third sec-
tion of Chapter I discusses the problems of measuring
the cost imposed on the operator by USOs and
analysing the social costs and benefits of the measures.
The last section examines methods of financing the
costs both in a monopolistic sector and in a liberalised
industry. Chapter II explains how USOs are defined and
financed in some European countries, the USA and
Japan. This chapter also outlines the relevant
Community rules in some of the sectors.

Finally, Part Three (Main policy issues in network
industries) summarises for each of the network indus-
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tries covered by the study the main policy challenges for
the coming years. Though the concepts used and the
questions currently posed in the different network indus-
tries are somewhat similar, the presentation clearly
shows that the technical, physical, organisational and
economic conditions are often sector- and/or country-
specific. This implies that a synthesised approach does
not succeed in capturing satisfactorily the many chal-
lenges and issues facing network industries in the com-
ing years. In most of the sectors, however, access to the
bottleneck infrastructure is a major issue. The authors

argue that even in the telecommunications sector this
issue has not yet been satisfactorily resolved. Amongst
the sector-specific problems, the authors stress the
employment impact of liberalisation of the postal ser-
vice. The many other questions raised include the prob-
lem of ‘stranded costs’ in electricity generation, the need
to ensure that there is some coordination of investment
in the gas and electricity industries and the environmen-
tal implications of liberalisation in the water industry.

9
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Part A

Liberalisation of network industries:
Economic implications and main
policy issues (1)

Written under the direction of Jan Host Schmidt by Fabienne Ilzkovitz, Roderick
Meiklejohn and Ulrik Mogensen, Directorate E, Directorate-General for Economic
and Financial Affairs. Thanks are due to a number of colleagues in the Directorate
for invaluable assistance and advice.

(1) This publication does not necessarily reflect the views of the European Commission.
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1. Network industries are characterised by the deliv-
ery of products or services to final customers via
‘a network infrastructure’ linking upstream supply
with downstream customers. The eight network
industries analysed here are telecommunications,
postal services, energy (electricity and natural
gas), transport (urban, air and railways) and water.
The network structure is typically rather costly to
establish and embodies substantial fixed costs,
implying lower average production costs for
larger scale production. This is the main reason
explaining the existence of natural monopolies in
these industries. However, technological progress
has reduced the extent of natural monopolies and
has changed the nature of regulation in network
industries. For example, as competition in these
industries is introduced in an environment in
which there exist large and often dominant incum-
bents, regulation is necessary in the early stages of
liberalisation to protect new entrants (see point 8).

2. Network industries make more than 6 % of the
EU’s GDP. However, their economic importance
is larger than that indicated by this ratio as the
price and quality of their outputs is essential for
growth and competitiveness of European indus-
tries, for the well-functioning of the Internal mar-
ket and for the standard of living of European
consumers. The economic importance of network
industries differs across sectors. For example, the
communications represent approximately 2 % of
GDP while the sector of urban transport is much
smaller (less than 0.4 % of GDP). For a given sec-
tor, the GDP share can also vary significantly
between countries: the GDP share of communica-
tions services ranges between 1.8 % in Italy and
3.3 % in Luxembourg.

3. Common characteristics can be found among the
network industries: existence of natural monopo-
lies, dominance of incumbents, obligations to pro-

vide services of general interests, importance of
regulation, etc. However, despite these common
characteristics, significant differences exist
between sectors. The network industries cover
very diversified industries in terms of growth
(telecommunication versus railways), capital
intensity (air transport versus postal services),
degree of internationalisation (postal services ver-
sus water supply) and degree of competition
(monopoly in railways, except in the United
Kingdom, versus effective competition in non-
reserved postal services). These industries are also
organised very differently across countries. In
some countries, network industries have tradition-
ally been organised in centralised, vertically inte-
grated public monopolies (France) while in others,
private regional or local companies play a signifi-
cant role (Germany). These differences explain
that it is difficult to analyse these industries within
an overall generic framework. However, some
policy issues overlap in many cases.

4. One important policy issue is the liberalisation
process in the network industries. Again, the situ-
ation varies greatly across countries and sectors.
Broadly speaking, one can consider that the liber-
alisation process is most advanced in the United
Kingdom and the Nordic countries and least
advanced in southern Europe. The degree of com-
petition is higher in the telecommunications
industry and in the non-reserved postal services
and lower in the water and railways industries.
Between these extremes, one finds the energy sec-
tors and other transport services.

5. The liberalisation process in network industries is
very gradual in Europe because there are simulta-
neously driving forces in favour of this process
and elements of resistance against it. The main
driving forces are progress in European integra-
tion, technological developments, which have per-
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mitted a decline in fixed costs, reducing the raison
d’être of monopolies, and the deterioration of
public finances which has reduced resources to
finance the huge investments necessary in many
network industries. In addition, the importance of
competition as a factor bringing down prices and
increasing innovation has been more widely
recognised, while the natural monopoly and com-
petitive elements are more clearly distinguished.
The main forces of resistance are the lobbying of
incumbents that fear the loss of their privileged
position, the resistance of employees and trade
unions because of the risk of job destruction and
equity considerations making it necessary to
ensure access to essential services at affordable
prices.

6. It is very difficult to measure the economic impact
of the liberalisation for two main reasons. First, it
is difficult to isolate this impact from other factors
having affected the performances of network
industries, such as technological progress.
Second, the period of time that has elapsed since
their liberalisation is too short. However, the
analysis of the telecommunication industry has
led to some interesting observations. It has shown
that liberalisation goes hand-in-hand with lower
prices and changes in the price structures. Even
the anticipation of liberalisation may lower prices.
Due to lack of data, no conclusion can be drawn
about the link between quality of services and the
progress of the liberalisation. Regarding employ-
ment, there may be short-term employment losses
in the sectors concerned if the employment cre-
ated by the new operators is insufficient to offset
the lay-off by incumbents. However, the long-
term prospects are better as the reduction in prices
will increase demand and spread into other sec-
tors, leading to competitiveness gains for the
whole economy.

7. Liberalisation and the introduction of competition
in network industries have increased the role of
competition authorities in these sectors. This does
not mean that the regulation of network industries
is unnecessary but rather that there is a need for a
great coordination between regulatory and compe-
tition authorities. The differences between compe-
tition authorities (CA) and regulatory agencies
(RA) are not clear-cut. They are rather a question
of degree along the following scales: sectoral

scope of control (more sector-specific for RA),
objectives (broader for RA), timing of oversight
(ex postand lengthy for CA, ex anteand more
rapid for RA), relationship with the industry
(long-term relations and bigger influence of the
industry for RA) and information requirements
(specific expertise for RA).The division of
responsibilities is therefore that competition and
single market law provides the general framework
within which regulation operates while the regula-
tors, with their specific knowledge and more rapid
and flexible procedures, are responsible for apply-
ing the sector-specific rules. 

8. The respective roles of regulatory and competition
authorities must also evolve over time with the
degree of liberalisation. A study carried out by the
CEPR and the SNS (Bergman et al., 1998) sug-
gests a stylised evolution of the network industries
in three phases. In a first step, when the liberalisa-
tion process has not yet started, the regulation is
mainly concerned with the prevention of monop-
oly abuse in retail markets by dominant incum-
bent firms. In a second step where the monopolies
are broken up, regulatory activity increases.
Regulatory authorities have to promote entry and
prevent foreclosure. This implies that they will
have to resolve problems of interconnection and
access to the existing network infrastructures for
new entrants. In this step, mechanisms are also
put into place to preserve services of general inter-
est and protect consumers. In a third step, when
competition is more effective, the need for sector-
specific rules diminishes but conditions and pric-
ing of access to networks will continue to involve
both regulatory and competition authorities,
which may also have a continuing role to play in
guaranteeing the provision of services of general
interest.

9. Many methods have been proposed to control
access prices and a consensus seems to emerge in
favour of a cost-based pricing rule, although the
information requirements are heavy. Another
problem is that, in the network industries, there
are a number of markets, which cannot be opened
to competition because of bottleneck infrastruc-
ture or obligations to provide services of general
interest. For example, in the sector of air trans-
port, the possession of a ‘slot’ at a peak time can
give an operator a high market power when only a
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small number of slots is available. One way of
dealing with this problem of inadequate competi-
tion in the market is to create competition for the
market by auctioning franchises. For example,
this approach has been adopted at the European
Union level for allocating public service obliga-
tions to airlines and in Denmark for regional and
local bus services.

10. The design and the geographical level of the regu-
latory framework will differ according to the
industry and the nature of the problems addressed
by specific rules. For example, the existence of
important cross-border externalities, such as in
telecommunications or air traffic control, would
justify the existence of rules at the Community or
international levels. This institutional design must
also be dynamic in nature, depending on the
degree of liberalisation reached by a particular
network industry. It is therefore important to
ensure that the performance of regulatory agencies
is periodically assessed and can evolve over time.
However, although sector-specific regulation
might be necessary, the responsible authority does
not necessarily have to be sector-specific. In the
EU context, it also seems necessary that the
Commission play a role of central coordination to
avoid that national regulations hinder economic
integration.

11. Obligations to provide services of general interest
(OSGI) occupy a prominent place in the debate
regarding the liberalisation of network industries
in the EU. The objective of these obligations is to
make sure that everyone has access to a defined
set of services, which are considered essential at
affordable prices. Different arguments can be
given to justify OSGI: network externalities, i.e.
when the benefits from using a network depend
on the number of users, provision of public goods,
regional policy because the provision of basic
public services in small villages may prevent the
decline of rural areas and redistribution concerns.
However, the OSGI may also be the outcome of a
political process or result from regulatory capture
by some pressure groups and it is difficult to
judge whether an OSGI is mainly motivated by
social welfare considerations.

12. The importance which the European Union
attaches to services of general interest is high-

lighted in the new Article 16 (former 7d) of the
EC Treaty. The traditional way of financing these
services is via cross-subsidisation from profitable
services to loss-making services. It is often argued
that a reserved area (legal monopoly) is necessary
to protect the incumbent utility supplying these
services against competitors only interested in
offering the profitable services. Therefore, OSGI
are often used as an argument against competi-
tion. However, the introduction of competition
can also speed up the introduction of technology
and thereby lead to price decreases, thus con-
tributing to ‘general interest’ objectives. Although
competition can help to achieve these objectives,
the existence of high cost or low-income con-
sumers implies that some regulation is still
needed.

13. Regarding the financing of OSGI, it is not possi-
ble to define a single mechanism that would be
appropriate in all sectors and all countries.
Therefore, the costs of OSGI may be financed in a
variety of ways. However, financing through a
universal service fund to which all firms of the
industry contribute has been considered in some
countries and offers some advantages: it is trans-
parent and does not provide incentive to ineffi-
cient by-pass. Problems with this approach are
connected with the estimation of the incumbent’s
costs of providing the services in question, the
allocation of these costs across the firms in the
industry and the fact that it reinforces the position
of the incumbent by making it a special player in
the industry. In addition, universal service fund
contributions might work as an entry barrier. A
way to estimate and minimise costs could be to
introduce a system of auction for the provision of
services of general interest. In economic terms,
the least distorting way of financing OSGI would
be through direct government subsidies. An
appropriate solution could then be to combine the
system of auction with direct subsidies.

14. The concept of services of general interest is, to a
large extent, country and sector specific and prin-
cipally a matter for the Member States. But differ-
ent definitions in different Member States could
create competition problems and hinder the opera-
tion of the single market. In particular, in sectors
where networks develops across national bound-
aries, such as telecommunications and energy, it is
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necessary to avoid competition between regulators
and discrimination between national and foreign
firms. In principle, Article 90 of the Treaty states
that competition cannot be distorted on the pretext
of fulfilling these obligations but general eco-
nomic interest may override competition princi-
ples in cases of conflicts. However, the precise
circumstances in which it is justified that under-
takings operating services of general economic
interests are exempted from competition rules are
not defined.

15. There is an important role of central coordination
and of delivery of information to be played at the
level of the European Union. For example, there
is a need to provide guidance to Member States in
relation to their OSGI. More precisely, the
European Union should facilitate liberalisation
and promote European integration of network
industries. It should facilitate fair and efficient
competition through competition policies. Finally,
it should also coordinate national regulatory bod-
ies and contribute to a periodic assessment of their
tasks, in particular their power of enforcement.

16. In conclusion, this paper has shown that network
industries, which have been traditionally sheltered
from competition and operated within national or
local boundaries, have experienced important
changes over the recent period. These changes
should lead to efficiency gains in the medium
term but they also imply adjustment costs in the
short term. These adjustment costs include short-
term employment losses, even if part of these
losses is due to technological developments.
Shifts in technology, ownership and market struc-
ture also create big regulatory and organisational
challenges as the nature of regulation and the kind
of organisation have to evolve over time with the
degree of liberalisation and need to take into
account objectives of social welfare such those
pursued by OSGI. From the EU’s point of view,
the main challenges are to provide guidelines,
based on sound principles, which will facilitate
liberalisation, increase its social acceptability and
bring about greater consistency in regulatory prac-
tice throughout the Community.
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In the light of progressing liberalisation and structural
reforms in network industries, the present paper analy-
ses various economic issues related to these industries.
Eight network industries are considered here: telecom-
munications, postal services, energy (electricity and
natural gas), transport (urban, air and railways) and
water. This paper takes a horizontal approach across
these eight industries, while respecting the differences
in sector-specific characteristics. The main advantage of
this horizontal approach is that it permits to identify
major policy issues, which are common to these eight
network industries.

This paper has benefited from the research carried out
in this area by several research institutes. In particular,
three reports have been particularly useful in its prepa-
ration: the report of the CEPS Working Party on utili-
ties (see CEPS, 1996), the report on network industries
and public service prepared by the Institut d’Economie
Industrielle of the University of Toulouse (see
Université de Toulouse, 1997) and the CEPR/SNS
report on the liberalisation in network industries (see
Bergman et al., 1998).

The major objectives of this paper are to illustrate the
economic consequences of the liberalisation process in
network industries observed in Europe and to analyse
the resulting implications for the organisation and regu-
lation of the liberalised industries. Liberalisation of net-
work industries implies that competition becomes more
effective in these industries as it is now recognised that
it is a more powerful means of achieving efficiency
than monopoly. But liberalisation is not synonymous
with deregulation. Rather, the nature of regulation
evolves over time with the degree of liberalisation.
Organisation and regulation of the network industries
also reflect the extent to which non-economic objec-
tives are pursued in the form of for instance obligations
to provide services of general interest.

Similarly, privatisation is different from liberalisation
and is related to the change of ownership from public
authorities to private operators (1). Liberalisation is gen-
erally accompanied by privatisation and there has been
a gradual shift towards privatisation in network indus-
tries since the late 1980s. However, even today, there
remains considerable public ownership in these indus-
tries. Economic theory is generally agnostic as to
whether private ownership is superior in efficiency
terms to public ownership. But empirical studies have
tended to favour private ownership in some of the net-
work industries. However, privatisation is not a suffi-
cient condition to improve efficiency if it is not accom-
panied with liberalisation. This report focuses on liber-
alisation and does not analyse the consequences of pri-
vatisation.

This report starts by defining the concept of network
industries and by describing their characteristics and
economic importance. It highlights that the major justi-
fication for monopoly in these industries — the high
fixed costs for the network structure — has in many
cases lost its relevance with technological develop-
ments. This explains why competition has been intro-
duced to a greater or lesser extent in these industries
and has gathered momentum with the recent liberalisa-
tion process. A second section of this paper attempts to
give a broad view on the state of liberalisation of these
industries by country and by sector. It also identifies the
driving forces in favour of this liberalisation and the
factors of resistance against it. The telecommunication
industry is used as an example to illustrate the possible
impact of liberalisation in terms of prices, quality and
employment.

In the medium term, increased competition should
improve productivity and lead to lower prices in the

19

1.  Introduction

(1) It follows from Article 222 of the Treaty that the European Commission
should be neutral vis-à-vis private or public ownership of network
industries.



network industries, thereby stimulating competitiveness
of European enterprises. However, much regulatory
oversight will be required in these industries. The
respective role of competition and regulation authorities
and its evolution over time with the degree of liberalisa-
tion are discussed in a fourth section of this paper.

The price and quality of outputs supplied by network
industries also affect the standard of living of European
consumers. This is a reason why equity considerations

are taken into account when liberalising these indus-
tries. Therefore public service obligations are imposed
by public authorities on undertakings rendering network
services. The concept of obligations to provide services
of general interest developed to describe these obliga-
tions is presented in the fifth section of this paper. It
also shows that some coordination is necessary between
European regulators to avoid that these obligations hin-
der the operation of the single market. Finally, this
paper concludes by drawing some policy recommenda-
tions from the Community’s perspective.
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2.1. Concept of network industries

Network industries are characterised by the delivery of
products or services to final customers via ‘a network
infrastructure’ linking upstream supply with down-
stream customers (1). The network is a structure of lines
and nodes with a limited capacity that determines the
direction (one or two way) and distribution of the net-
work services. The network structure is typically rather
costly to establish and embodies substantial fixed costs
that determine economies of scale within the capacity
of the network. Hence, doubling of and separation of
networks is normally not economical. This would
reduce the flexibility of the system and hinder exploita-
tion of economies of scale. Natural monopolies are
therefore an essential element of the network industries.

The natural monopoly element (the essential facility)
however, might be more or less well defined and by-
pass might be more or less possible. In the postal ser-
vices, the incumbents’ logistic infrastructure can rather
easily be by-passed whereas electricity provision is nor-
mally impossible without using the electricity grid.

These natural monopolies, however, depend on techni-
cal foundations (2). As technology changes, the natural
monopoly changes — both as a consequence of changes
in the technology in the specific sector but also because
developments of technologies in other areas. New
forms of efficient small-scale production have emerged
(electricity), the costs of connecting calls have
decreased significantly (telecom) and niche production
has been developed. Hence, due to technological

progress, the extent of the natural monopolies has been
revised in recent years and new entrants have been
allowed to provide services in areas, which were previ-
ously reserved for incumbents. In addition, the way in
which natural monopolies could best be regulated in
order to ensure efficient development of the networks
has to be revised as well.

Network industries often deliver services or products
which are essential for the general public and for the
business sector (like energy, communication and trans-
port). These services are consumed by everyone and are
in addition very important for the competitiveness and
development of other industries such as manufacturing,
business services, research and development, etc. Thus,
the economic importance of these sectors goes far
beyond their share of GDP (3) and employment.

In addition, some network industries produce goods and
services corresponding to basic needs to which every-
one should have access. Consequently, obligations to
provide services of general interest have been devel-
oped requiring the network industries to provide ser-
vices even under circumstances where it is not econom-
ically profitable (see also section 6). 

2.2. Economic importance

Network industries make up more than 6 % of
European GDP and employment. All sectors of the
economy, including private companies, consumers and
the public sector, use the services of the network indus-
tries. Therefore, they are important for European
growth and the competitiveness of industry, since trans-
port, energy and communications are essential for the
well functioning of the internal market. The exact
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(1) When a firm operates both the initial supply and the intermediate
distribution or service provision it is vertically integrated. This definition
refers to the CEPR report (see Bergman, 1998).

(2) Monopolies can however also depend on demand conditions. For instance,
in a small village there is only room for one swimming pool, whereas in a
large city several swimming pools can be economical even though the
technology is the same. 

2.  Concept and characteristics
of network industries

(3) GDP ratios range from approximately 0.4 % for urban transport to 2 % in
telecom in most countries.



impact, however, is difficult to quantify (1). Little doubt
remains that the potential of the internal market in
Europe is handicapped by the present patchwork of
transport, energy and telecom infrastructures.

Statistics covering these industries are poor and should be
interpreted with caution. Table 1 gives figures on value
added in the network industries as a percentage of GDP.

Eurostat conducts surveys on the composition of house-
hold expenditures in all Member States. Table 2 pre-
sents the share in household budgets of some services
provided by network industries. The shares of all pre-
sented sectors (not all network industries) varies
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Table 1

Value added in the network industries as a percentage of GDP, 1994

Communications Electricity and gas Water Urban transport Air transport Railways
(inc. post)

Belgium 1.8 4.1 n.a. n.a. n.a.
Denmark 1.9 1.6 0.1 n.a. n.a. n.a.
Germany (West) 2.3 2.0 0.2 n.a. 0.70 0.40
Greece n.a. 2.1 n.a. n.a. n.a.
Spain 2.1 2.3 0.3 0.20 0.90 0.01
France 2.3 2.3 0.30 0.90 0.50
Ireland 2.3 n.a. n.a. n.a. n.a. n.a.
Italy 1.8 5.9 n.a. 0.50 n.a.
Luxembourg 3.3 1.6 n.a. n.a. n.a.
Netherlands 2.1 1.4 0.3 0.04 1.50 n.a.
Austria 2.5 2.5 0.2 n.a. n.a. n.a.
Portugal 2.3 3.9 n.a. n.a. n.a.
Finland 2.0 2.1 0.3 n.a. n.a. n.a.
Sweden 2.1 2.3 0.4 0.10 n.a. 0.22
UK 2.7 2.2 n.a. 1.5 n.a.

Sources: IEI Study, OECD National Accounts, National Accounts of Germany and the UK.

(1) There is a general debate concerning the impact of public infrastructure
investments on economic growth and econometric studies have been carried
out on the subject. The results, however, are very sensitive to the particular
cases and methods used and range from no impact at all to explaining one
sixth of general economic growth. 

Table 2

Average share of household budgets, 1994 

(%)

Electricity Gas Railway transport Air transport Postal services Telecom services Total

Belgium 1.9 1.3 0.3 0.2 0.1 1.6 5.4
Denmark 2.3 0.7 1.3 0.3 0.1 1.6 6.3
Spain 1.9 0.8 0.4 n.a. 0.0 1.4 4.6
Italy 1.5 2.1 0.3 n.a. 0.1 1.8 5.7
Netherlands 1.4 2.4 0.7 0.2 0.2 1.5 6.2
Portugal 2.7 0.7 0.3 0.1 0.0 2.0 5.8
Sweden 3.0 0.3 0.2 0.1 0.1 n.a. 3.8 (1)
UK 2.4 1.9 0.5 0.4 0.2 1.7 7.1

(1) Excluding telecommunications.

Source: Eurostat Household Budget Survey. Unfortunately data are not available for Germany and France. No information on urban transport and water is available.



between 3.8 % in Sweden to 7.1 % in the UK.
According to these consumer surveys, network indus-
tries receive an increasing share of consumers’ budgets.
Unfortunately, no data are available for Germany and
France. The share of each item in the household budget
of course depends on a whole range of factors including
the price of the services, their availability, tariff struc-
tures, the average size of households in each country,
the income level, geography, climate, etc.

However, it is interesting to observe the following. In
most sectors, shares are fairly even throughout Europe,
especially for telecom services. In the gas sector there
are, however, large discrepancies between Member
States reflecting the variations in availability. Sweden
has a large share of expenditures on electricity in spite of
cheap water-generated electricity. This is partly due to a
heavy reliance on electric heating, colder weather and
high degree of second home ownership in Sweden. The
Netherlands have high levels of gas expenditure and low
levels of electricity expenditure due to the highly devel-
oped gas industry in the country. Denmark, apparently,
has either a high consumption of rail transport or very
expensive train tickets. In the UK, air transport expendi-
tures are a relatively large share of household budgets.

2.3. Sectoral characteristics

Some common characteristics can be found among net-
work industries: existence of natural monopolies, domi-

nance of incumbents, obligations to provide services of
general interest, regulation, etc. In spite of these com-
mon characteristics, important discrepancies between
sectors remain. The network industries cover very
diversified industries from high-growth, highly prof-
itable sectors to stagnating sectors dependent on gov-
ernment subsidies.

The telecom sector, for instance, has seen extremely
high growth in the last decade and the continuing devel-
opment in the sector is likely to influence all parts of
our societies and lead us towards the information soci-
ety. The railway sector, on the contrary, has been stag-
nating for years and depends heavily on State subsidies.
Differences in demand conditions are therefore very
important not just for the sectoral characteristics but
also for the potential of the liberalisation process.

Network industries have traditionally been quite capital
intensive compared to other industries. Hence, the tradi-
tional public legal monopolies served to protect the rel-
atively large investments embodied in infrastructure,
etc. Nonetheless, within the group of network industries
substantial differences in capital intensity can be
observed. Energy sectors, for instance are very capital
intensive whereas postal services are less.

Some sectors are internationally integrated like postal
services, gas and electricity, where services are fairly
standardised and networks are integrated across bor-
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Table 3

Some sectoral differences in network industries

High extreme Low extreme

Economic importance / growth prospects Telecom high growth sector 8 % p.a., Railways
air transport

Capital intensity Air transport, telecom, electricity, gas Postal services, urban transport
Extent of natural monopoly In telecom the natural monopoly element In the water sector there is no alternative to 

is shrinking due to the emergence existing network, which is a natural 
of alternative infrastructures. monopoly.

Technical compatibility Postal services – standard format Railways – different rail gauge, tracks,
throughout Europe, electricity difference in power supply, etc.

Network structure Two- way: Telecom, postal services, transport. One-way: electricity, gas, water.
Capacity to store production Gas and water: storable. Electricity: non storable.
Frequency of supply Instant: telecom, gas, and electricity. Variable: transport, postal services.

Note: By one and two-way network structure we mean that the consumers are able to use the network for both receiving and sending services. In the electricity grid it
is possible to send power in both directions. However, the electricity grid cannot be characterised as a two-way network as the final consumer will exclusively
be receiving power. A two-way network is likely to have network externalities.

Source: DGII. 



ders. In other sectors like railways, there are huge tech-
nical differences in standards making it difficult to inte-
grate services across borders. Even in the gas sector
interoperability of networks is a problem due to differ-
ences in quality and other technical specifications.
Urban transport and water supply are local activities
which do not have many cross border relations. Thus,
for some network industries, technical standardisation is
a key prerequisite (1) (telecom, railways) to create an
internal market and enhance European integration and
the development of cross-border networks. Finally, for
some network industries (transport, postal services), the
frequency of supply is an important element of service
quality and might be crucial to the creation of hubs
(interconnection nodes). As these hubs tend to be nat-
ural monopolies and bottlenecks there is a need for cre-
ating fair access conditions while ensuring coordination
of frequencies.

2.4. Country characteristics

Across countries, the same network industries are often
organised very differently. In some countries huge cen-
tralised public monopolies prevail while in others the
industry is dominated by private regional companies or
decentralised and locally managed institutions (some-

times in public municipalities managed entities, some-
times in private/public corporations) or even in con-
sumer managed cooperatives. Hence, network indus-
tries are largely organised according to tradition, culture
and the specific conditions for the relevant sector and
no apparent ‘best practice’ organisation exists.
Organisation and regulation of the network industries
also reflect the extent to which non-economic objec-
tives are pursued in the form of, for instance, obliga-
tions to provide services of general interest. There are
three key dimensions in the organisation of network
industries:

1. Decentralisation/centralisation.

2. Vertical integration/separation.

3. Private/public ownership.

In France, network industries have traditionally been
organised in centralised, vertically integrated public
monopolies and this structure dominates (for example
in EDF and GDF). In Germany, they have been organ-
ised more on Länder level or regional/municipality
level often with narrow links between public and pri-
vate companies.

Taking the electricity sector as an example of differ-
ences between Member States in Table 4 and presenting
the ‘extreme’ cases gives an impression of the variety
of organisational forms between Member States. The
organisation and structure of network industries are
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Table 4

Country differences (electricity industry as an example)

High extreme Low extreme

System size Large: France, Germany, Italy, Spain, Small: Ireland (the only stand-alone network 
Sweden, UK in EU), Luxembourg.

Trade The largest exporter by far: France; Greece, Spain
Luxembourg imports 95 %.

Public/private ownership Purely private: UK, Belgium (production). State-owned: France.
Vertical Structure Vertically integrated: France, Italy, Greece Vertically separated: Portugal, Spain, Sweden 

and Ireland. and UK.
Production methods France is very dependent on nuclear power, Denmark has no nuclear and hydro power

Austria on hydro-power. production power, but a relatively large share 
of wind power.

Source: Bergman et al. (1998) and DG II.

(1) In the railway sector some trains have been developed that can actually
switch from one type of power supply to another and thereby overcome
differences in technical standards. This, however, seems to be an exception.



influenced by national cultures and traditions but also
by the geographical and physical conditions in the
country (size, geography, population density, natural
resources, urbanisation, etc.). 

The above table gives an overview of ownership struc-
tures across countries. In the UK only postal services
are still publicly owned, whereas in France it is only
telecom which has been (partly) privatised.
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Table 5

Ownership of network industries, spring 1998

Airlines Electricity Postal services Railways Telecom

Germany Private Mixed State f State f Part. Private
France State f State State State Part. Private
Italy State Mixed State f State Part. Private
Spain State f Mixed State State Private
Sweden Part. Private Mixed State State State
UK Private Private State f Private Private

Source: Bergman et al. (1998). A small ‘f’ indicates that further liberalisation is on its way.



3.1. Current state of liberalisation by
country and sector

Within Europe, liberalisation has advanced furthest in
the UK and the Scandinavian countries. The UK has
been in the forefront with liberalisation and privatisa-
tion starting already in the early 1980s. In the
Scandinavian countries liberalisation has progressed
later, but here many incumbents remain State-owned. In
southern Europe, the main focus has been on privatisa-
tion rather than on liberalisation. Governments might
have been tempted to sell off monopolies, because the
price would be better than if competition was intro-
duced. France and Belgium have been rather slow or
reluctant to introduce competition or privatisation in the
network industries.

A ranking of the five countries according to liberalisa-
tion (on the basis of the above table) would go as fol-
lows: UK, Sweden, Germany, Spain, France, and Italy.

The degree of competition and liberalisation also varies
between sectors. Furthermore, there are also competi-
tive and monopoly elements within each industry. The
following table provides an example of sectors with dif-
ferent levels of competition.

The gas, electricity and water networks tend to be nat-
ural monopolies (see Table 7). For other sectors the
monopoly is in fact open to competition, including air
services and telecom for the business segment.
Effective competition exists, for example, in the non-
reserved postal services.
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3.  State and process of liberalisation

Table 6

Degree of liberalisation in Member States

Germany France Italy Spain Sweden UK

Air traffic High Medium High Medium1 High High
Electricity Medium1 Low1 Low1 Medium2 High1 Very high
Postal services Medium2 Low1 Very low1 Medium1 Very High Medium1
Rail Low1 Low1 Very low1 Very low1 High Very high
Telecom High High1 Medium1 Medium1 Very high1 Very high

Source: Bergman et al. (1998). ‘1’ means that further measures are expected in a couple of years, ‘2’ that these measures will be significant. For telecom the ranking
has been replaced by the ranking used in section 4 of this report.

Table 7

Degree of competition in network industries, examples

Phase 1: Monopoly Gas, electricity, residential telecom, railways
Phase 2: Monopoly + competition Air services, business telecom, shipping services
Phase 3: Effective competition Non-reserved postal services

Source: Bergman et al. (1998).



3.2. Driving forces for liberalisation
and competition

Government intervention in the network industries (in
the form of subsidies, legal monopolies and other types
of regulation) has often been based on the assumption
of the existence of natural monopolies, externalities
(network or club externalities (1)), need for income
redistribution, merit goods arguments, need for security
of supply, environmental externalities, etc. Government
intervention also tends to aim at balancing efficiency
and equity objectives. The foundation for this regula-
tion is changing and in some cases shrinking as techno-
logical development progresses, alternative services
evolve and new market-oriented policy instruments are
developed. Above all, technological development has
changed the raison d’êtreof traditional regulation of
utilities (2).

The importance of competition as a driving force in
bringing down prices and promoting innovation has
increasingly been recognised. Furthermore, new ways
of introducing competition have been developed. The
distinction between the natural monopoly and competi-
tive elements of an industry has been greatly refined.
As macroeconomic stability has required fiscal auster-
ity, governments are no longer able to finance the huge
investments necessary in many network industries.
Hence, governments have had incentives to sell off pub-
lic utilities partly or entirely and give access to private
capital in the network sectors. Government budget con-
straints are likely to put limits to the quality of the net-
work (3) because it is easier to postpone new invest-
ments in infrastructure than to cut down on social bene-
fits, etc. 

The driving forces behind liberalisation are thus mainly
the following: pressure from the business sector and
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Graph 1:Driving forces for and resistance forces towards liberalisation and competition

(1) Network or club externalities imply that customers linked to a network benefit
from additional customers linking up to the same network. For instance, the
more people have a phone, the more people can phone each other.

(2) It is possible that liberalisation will affect the incentives to innovate and
progress technologies which will again reduce the scope of the natural
monopoly and facilitate a competitive market.

(3) Insufficient maintenance and new investments (for instance caused by fiscal
austerity) in existing infrastructures can create excess demand and congested
networks. This will spur (inefficient) by-pass and can lead to creation of
uneconomic alternative infrastructures.



consumers for liberalisation because they expect lower
prices and higher quality of services, pressure for fiscal
austerity, pressure from potential market entrants, and
pressure from a de facto undermining of the monopoly (1).

3.3. Resistance towards liberalisation and
competition

Resistance to change in Europe ranges from a tradi-
tional conservative attitude through more ideologically
based resistance against privatisation, free enterprise,
etc. to more self-interest resistance in the form of trade
unions, which foresee job losses, and the previously
protected industry itself (lobbying by incumbents).

For the trade unions, the transformation to a liberalised
environment also often implies a change in the status of
the employees from civil servants to contract employ-
ees. This has sometimes been the core problem to tackle
in a reform process. Though liberalisation reforms in
the UK took place in spite of substantial resistance from
the trade unions, the Scandinavian and Dutch examples
have shown that Labour governments can implement
liberalisation more or less in agreement with trade
unions and under consideration of social objectives. In
fact, liberalisation might be easier to implement under
labour governments because trade unions will have
more confidence in the process.

Furthermore, deregulation and liberalisation seem to
have a bad name with the general public because they
tend to be regarded as policies creating inequalities and
leading to reductions in staff. In the present situation
with high unemployment in Europe, the challenge for
policymakers is to convince the general public that
competition works in favour of consumers and busi-
nesses while simultaneously ensuring that job losses
which might occur in a transitory period will be taken
care of by training programmes, etc. but that in the long
run jobs will be created because of restored competi-
tiveness.

The public also seems to fear that the level of public
service could be undermined by liberalisation. Here it is

the challenge of governments to ‘market’ the concept of
OSGI as a way of ensuring quality, security of supply,
etc. The means by which the Member States attempts to
finance OSGI is open to challenge under the internal
market and/or competition rules (see section 6.3). 

As many network industries involve large long-term
infrastructure investments, governments often want to
protect these investments by a legal monopoly. There is
a risk that liberalisation will lead to falling prices, by-
pass, etc. which could make it difficult to recuperate the
investments and result in stranded costs.

Liberalisation often involves destruction of ‘economic
rents’ in the form of excessive price, profits and wages,
low productivity or artificially high job security. The
groups who benefit from such rents are often homoge-
neous and well organised and have a direct, clear and
significant interest in avoiding liberalisation. The group
that benefits from reform is much larger but more dif-
fuse, like for instance, consumers, taxpayers, etc. This
means that the benefits have to be shared by many peo-
ple and the individual benefit is limited. Furthermore,
the benefits will often appear in the longer run. All these
factors slow down the process of reform and also imply
that reforms are taking place in sectors where driving
forces are larger than resistance rather than in sectors
where the economic efficiency gains are the largest (2).

3.4. Liberalisation and employment

Employment problems underlie many aspects of the
debate about the future of the network industries in
spite of the different conditions and prospects in the
industries. In most cases the immediate impact of liber-
alisation on employment in the specific industries is
likely to be negative, but in the medium to long term
the net effect could well be positive. Positive effects are
expected to arise from increased demand for the prod-
ucts of the network industries resulting from lower
prices, together with a boost to employment in other
sectors resulting from lower input costs. Nevertheless,
employment problems constitute an important con-
straint on liberalisation because of the fears of the
employees of the protected monopolies that they will
lose their security of employment. In addition, the
short-term negative impact is concentrated on a few
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(1) The legal monopoly might be undermined in practice by technological
developments that create alternatives (e-mail and fax substitutions for post,
etc.) or by internationalisation in the sense that businesses and consumers go
abroad to get their services (for instance to mail their post) or establish
foreign affiliates. (2) See Elmeskov, 1998.



sectors and is thus highly visible, while the long-term
effects are more diffuse. This exacerbates the employ-
ment problems.

Although the overall benefits of liberalisation are gener-
ally accepted today, its impact on employment is diffi-
cult to evaluate and to distinguish from other factors.
Increased competition accentuates the drive for higher
productivity. However, quite substantial productivity
improvements can be observed in most network indus-
tries even before liberalisation, possibly driven by
tighter financial constraints imposed on nationalised
companies by governments.

The introduction of new technologies, notably in
telecommunications, seems to have been speeded up by
liberalisation, but the causality is not all in one direc-
tion. New technologies increased the possibilities of
bypassing the monopoly providers, thus making some
of the old restrictions on competition obsolete.

In telecommunications and the energy sector at least,
increased productivity has led to lower prices and a
consequent increase in consumption. Long-term posi-
tive effects on employment can be expected in the
telecommunication sector but, in the short term, there
will be employment losses (see section 4.5).

In the postal and water sectors, demand is much less
price-elastic than in telecommunications. The net effect
of productivity improvements on employment will
almost certainly be negative. However, the scope for
such improvements in these industries is smaller than in
telecommunications and energy, because the probability
of major technological innovations is small.

In railways and urban public transport, spectacular
improvements in productivity can, of course, be made
by reducing the network to a few heavily used routes
(e.g. railways in the USA). However, major technologi-
cal improvements are not to be expected and the influ-
ence of competition within each mode is probably much
less important than that of competition between modes.
In this respect, the first-best solution would appear to be
to introduce a system of taxation and infrastructure
charging which ensures that users of all modes of trans-
port pay the full social costs. In the absence of such a
system, subsidies are probably the only way of prevent-
ing a decline or stagnation of activities and employment
in these sectors.

In air transport, significant productivity improvements
are being achieved, partly as a result of intensified com-
petition. However, since the market is buoyant, the loss
of employment in the big national ‘flag carriers’ should
be offset to a large extent by new entrants or the expan-
sion of smaller airlines whose growth was previously
restricted by protection measures.

In all the network industries there are frictional prob-
lems, even where there are in the medium to long term
no net job losses. In addition, there is resistance to
change from employees who fear that their conditions
of employment and pay will deteriorate. These prob-
lems are to some extent taken into account in the for-
mulation of Community policy, notably in fixing the
deadlines for liberalisation measures so as to allow time
for adjustment. Nevertheless, it is clear that liberalisa-
tion is only one of the forces affecting employment in
these sectors and not necessarily the most important
one.
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This section takes a brief look at liberalisation in
telecommunications and its consequences for prices,
quality, penetration and employment in Europe. The
telecommunications sector has been chosen as it is a
very profitable, capital intensive and fast growing net-
work industry with great economic and political impor-
tance both in its own right and in terms of strategic
impact on other sectors, consumers and government
bodies. The sector thus sets the pace of the Information
Society. The telecommunications sector is also the most
advanced of the network industries in terms of liberali-
sation, privatisation and regulation of access pricing,
etc. The sector – though not in all aspects comparable to
other network industries – often plays the part of ‘role
model’ for the other sectors. 

Assessment of the impact of liberalisation is extremely
difficult and includes the following problems:

• First, it is difficult to distinguish the impact of lib-
eralisation from that of other factors, including
technical progress (which has permitted huge pro-
ductivity increases), globalisation, economic
development, etc. 

• Second, we do not have the necessary comparable
time series for assessing the process and the
impact.

• Third, in a large number of the Member States lib-
eralisation has only just begun. It is still very early
to assess the consequences. In addition, a part of
the impact of liberalisation can be ex ante,
because incumbents will react to anticipated liber-
alisation. Hence, many operators have reduced
staff and cut prices in order to prepare themselves
for liberalisation.

Furthermore, liberalisation in the telecommunications
sector is a very complex process involving many differ-
ent issues, like licensing, network interconnection,

operation of national regulatory authorities, allocation
of telephone numbers, cost orientation of tariffs, rights
of way, etc.

Because of these obstacles, this exercise can only claim
to be illustrative.

The general idea is that liberalisation will lead to
restructuring of the industry. This restructuring will be
accompanied by changes in prices and quality of ser-
vices as well as in activities and employment.
Liberalisation of telecommunication markets should
lead to new entrants (increased number of operators)
who would establish a competitive environment result-
ing in a downward pressure on prices and costs.
Furthermore, incentives to innovate and enhance quality
should increase, leading to better products and services.

The impact on employment will be more complex. In
order to be competitive, the incumbent will minimise
costs and reduce staffing levels. This impact will to
some extent be compensated by job creation in the new
entrants, although the short run impact will probably be
negative. However, as prices are falling, consumption
of telecommunication services will increase (demand
seems to be very price elastic) leading to job creation in
the sector in the longer run. The main employment
impact, nonetheless, is expected to occur in other parts
of the economy as competitiveness and purchasing
power increase following falling telecom prices. 

4.1. Degree of liberalisation in
the Member States

Community legislation has imposed full competition in
telecommunications by 1 January 1998 in all Member
States but five. These five countries (Portugal, Spain,
Greece, Ireland and Luxembourg) have derogations and
have postponed the introduction of full competition
(until 2002 at the latest). In spite of substantial progress
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of liberalisation in the telecom sector and the fact that
the European markets should be fully liberalised by
January 1998 (subject to the derogation) there are still
many directives which are not fully implemented across
the Union (see Table 9 in the Annex). In the analysis of
the single market scoreboard of November 1998, the
telecom sector is singled out, as the sector with the
highest percentage of directives (66 %) not yet trans-
posed across the whole Union.

The fourth Commission report on the implementation of
the regulatory package (1), which we draw on in this
part, states that the bulk of the EC measures have been
transposed and the report focuses on how national mea-
sures are implemented in practice. The report goes on to
conclude that a considerable number of details remain
to be resolved. 

In order to simplify this exercise, the Member States are
grouped in three broad categories (see Table 8) accord-
ing to the timing of liberalisation of their telecom indus-
tries. This grouping is based on whether liberalisation
happened before, at, or after 1 January 1998. This gives
a simple but useful overview and limits somewhat
country-specific effects. The grouping is inspired by a
CEPR/SNS Report (1998) (2).

The UK has been the leader of liberalisation of network
industries in Europe. In the telecom sector, the process
began in 1984. The Scandinavian countries followed in
the first half of the 1990s. Germany, France and the
Netherlands have respected the Community deadline of

1 January 1998. The rest of the Member States will fol-
low later. Consequently, liberalisation has had the
chance to work for some years in Group 1 and for one
year in Group 2. In Group 3 liberalisation has been
implemented very recently or is expected to be imple-
mented fairly shortly.

It should be kept in mind that, as developments in
telecommunications markets and regulation are very
rapid, data very quickly become out of date. Therefore,
the information provided here does not necessarily
reflect the current state of affairs. However, for an exer-
cise like this, where we try to provide an indication of
the impact of liberalisation, this is of minor importance,
because even though new developments have occurred
since the time of collection of data, they still illustrate
the impact that liberalisation has had in the period con-
sidered. 

In the following sections, we will look at the relation
between the timing of liberalisation, and its extent (indi-
cated by number of actual operators), on one hand, and
prices, quality and penetration of telecom services on
the other. We expect that in liberalised markets, prices
will be lower, quality higher and penetration rates
greater (3). However, other factors can affect prices,
quality and penetration of telecom services. For exam-
ple, one can expect that general income levels may have
an effect. Geographical factors can also play a role, as
can the extent of the obligations to provide services of
general interest.
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(1) COM(1998)594, Quatrieme rapport sur la mise en oeuvre de la
reglementation en matiere de telecommunications, November 1998. 

(2) Bergman et al. (1998), ‘Europe’s Network Industries: Conflicting priorities’,
part 2, p. 153. The table presented here is slightly modified.

Table 8

Liberalisation of telecommunications in the EU

Group 1 Competitive prior to to Commission Directives UK, Sweden, Finland, Denmark
Group 2 Fully liberalised by January 1998 Germany, France, The Netherlands
Group 3 Other Austria, Ireland, Italy, Belgium, Spain, Portugal, Luxembourg,

Greece

Source: Based on CEPR/SNS (1998).

(3) However, it might be that liberalisation has an impact before its actual
implementation because incumbents react to an anticipated liberalisation.



However, Table 13 in the Annex shows that relatively
rich countries (GDP per capita) are found in all groups
(Luxembourg, Austria and Belgium in Group 3,
Germany and France in Group 2, Denmark in Group 1,
etc). Hence, not all the richest countries have liberalised
their markets. Similarly, the UK and Finland in Group 1
belong to the middle income levels. In addition, there is
a relatively high dispersion of per capita income levels
within the groups. We present a simple average (1) for
each country group in order to be able to compare indi-
cators according to the degree of liberalisation. 

4.2. Liberalisation and prices

In Graph 2 telecom prices for businesses are plotted
against the number of actual operators in the Member
State. Both indicators are taken from the Fourth Report

mentioned above (2). The graph shows that prices are
generally lower in countries with more operators.
Member States in Groups 1 and 2 are clearly in the
lower end of the price range and with a higher number
of active operators. 

In Graph 3 telecom prices for residential calls (con-
sumers) are plotted against the number of actual opera-
tors. In the consumer segment, the price of identical
packages of phone calls in the cheapest country
(Sweden) are 37 % of the price in the most expensive
country (Portugal). In the business segment, the same
figure amounts to just 29 %. Generally, there seems to
be a clear link between the price level and the number
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Graph 2:Prices for business calls and number of operators

(1) This means that each country has the same weight in the average because in
this (political) sense each Member State has the same importance. The
objective is not to find the weighted average.

(2) COM(1998)594. As mentioned in the report (Annex p. 5) the number of
operators indicates the potential competition in the market. Some operators,
however, might be active only in selected segments. The figure presented
here is the number of operators actually offering national public voice
telephony, August 1998 (Chart 10 in the annex to the Report). Telecom
prices are based on a basket of charges distributed over local, regional and
long distance and over weekdays, evenings and weekends of differing
duration. Luxembourg is excluded from the analysis as local calls cover the
whole country.



of operators. Hence, lower prices for liberalised coun-
tries can be observed both for business and for con-
sumers (residential) (1). The differences in the cost of
business calls between liberalised countries and non-
liberalised countries are larger for businesses than for
consumers, indicating that businesses are likely to gain
most from liberalisation.

Competition, while forcing prices to be more in line
with costs, has typically an impact not only on the level
of prices but also on the structure of prices. Generally,
prices for long distance and international calls are
reduced the most, whereas local calls and fixed charges
decrease less or even increase. This phenomenon is
referred to as re-balancing of tariffs. New entrants tend
to target the most lucrative markets (cream-skimming)
and there prices tend to fall the most. As precise figures
for these segments have not been presented in the

Fourth Report we shall not look further into these
aspects. 

4.3. Liberalisation and quality

Tables 10 and 11 present some data on quality of
telecommunication services. Table 10 presents data on
supply time targets and actual supply times for network
connection. Table 11 describes fault repair targets and
actual repair times.

Quality of services is, however, very difficult to mea-
sure and compare on the basis of the available data. In
addition, the information does not give the full picture
of the level of quality for customers. Nonetheless, we
can observe that standards for actual supply times seem
to be high in Finland, France, Spain and Belgium and
low in Greece, Luxembourg, Germany and the
Netherlands. Based on this poor information, there
seems to be no immediate link between quality in terms
of supply times and the degree of liberalisation. 
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Graph 3:Residential telecom prices and number of operators

(1) Estimating a logarithmic function on the relation between prices and number
of operators gives the following results. Business: Price = – 169xln
(number of operators) + 1 225.7 with R2 = 0.51. Residential:
Price = – 66.1xln (number of operators) + 549.9 with R2 = 0.58. 



Turning to fault repair times as presented in Table 11,
we observe an equally unclear picture. Relatively high
standards seem to prevail in Austria, Luxembourg and
the Netherlands, whereas Greece, Portugal and
Germany have quite low quality standards. In conclu-
sion, available data do not give a good and comparable
picture of the quality of telecommunications services.
The general impression, based on these poor data, is
that there is no clear link between the quality of ser-
vices and liberalisation. 

4.4. Liberalisation and penetration

In this paragraph we discuss the impact of liberalisation
on penetration. As countries with liberalised telecom
markets have lower telecom prices, it should be
expected that penetration in those countries would be
higher. Other factors, however, might influence pene-
tration. The extent of the obligation to provide services
of general interest can have an influence as well as the
income level and geographical factors. 

In Table 12 penetration indicators are presented. Some
of the figures, however, are from 1996 and therefore
cannot be related to later developments in liberalisation.
We observe that the density of main lines generally
increases with the degree of liberalisation. The share of
households with a phone is also higher for early liber-
alised countries. Luxembourg, however, has a quite
high level of penetration.

For mobile phone penetration there is a clear difference
in the level of the Scandinavian countries and the rest of
Europe. The high penetration in Scandinavia was facili-
tated not only by early liberalisation but also by early
implementation of a Nordic technical standard (NMT)
that allowed Scandinavian manufacturers and service
providers to reach critical masses at an early stage. The
GSM standard, which has been established throughout
Europe for quite some years now, has also been suc-
cessful. However, in spite of very high growth rates
throughout Europe, this has not yet led to a level of
penetration of mobile telecom in the rest of Europe sim-
ilar to that achieved in Scandinavia.

Geography plays a role in the costs of penetration. For
instance, low density of population or difficult terrain
could increase costs for constructing the networks com-
pared to areas with easy terrain and high population
density. However, in the Scandinavian countries popu-
lation density is very low and topographic conditions

often difficult. As these countries show relatively low
telecom prices, such geographical factors do not seem
to play a significant role in determining differences in
penetration between countries. 

There is a somewhat higher penetration of telecom in
countries in Group 1 than in Groups 2 and 3. Whether
this higher penetration is a result of earlier liberalisation
is difficult to say, it is generally true that countries
which have liberalised their telecom markets at an early
stage, have slightly higher penetration than countries,
which have postponed liberalisation.

4.5. Impact on employment

It is extremely difficult to measure the impact of liberal-
isation on employment. Employment is of course influ-
enced by many other factors than regulation and indeed
by technological progress. Furthermore, liberalisation
will not only affect employment in the telecommunica-
tions sector but also obviously have effects throughout
the economy. Though the impact on other sectors is
likely to be dominant it is extremely difficult to esti-
mate. In addition, the short-run and long-run impacts
are likely to be quite different. As liberalisation has
taken place fairly recently in most countries, the evi-
dence of the long-term effects are of course limited.

This part discusses the results of projections made by
BIPE (1997) of the consequences for employment over
the period 2000-05 of rapid or slow liberalisation. The
BIPE study makes a thorough inventory of the mecha-
nisms through which liberalisation can influence
employment and contains useful observations on the
implications of liberalisation for the organisation of the
sector, management methods, training etc. However, it
must be emphasised that the estimates have to be
treated with much caution because of the limitations of
the model used and the difficulty of defining the coun-
terfactual.

According to the study, the employment impact will
depend on the following factors:

• The extent to which redundancies at the incum-
bent will be offset by jobs in new entrants.

• The level of productivity of service providers.

• The importance of telecom manufacturing in the
country.
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• The impact on the rest of the economy depending
on the corporate investment multiplier and the
impact on household revenues.

The study suggests that liberalisation of telecommuni-
cations services will accelerate the diffusion of telecom
and lead to price reductions, which will have positive
effects on the economy. Lay-offs in the incumbent com-
panies will continue throughout Europe even in coun-
tries where liberalisation began early. New operators
and service providers will create employment but this
will not be enough to offset the redundancies in incum-
bents.

The study estimates that until the year 2000 between
160 000 and 220 000 jobs will be lost in the incumbent
operators in the EU as a consequence of liberalisation.
This corresponds to the British experience, where BT
— since liberalisation — has laid off 120 000 employ-
ees, while new entrants (including CellNet) have only
created 40 000 jobs.

However, the study estimates that in the long term, lib-
eralisation of European telecom will create or maintain
1.3 million jobs by 2005 throughout the economy.
Within the telecom sector rapid liberalisation is forecast
to create 93 000 jobs by 2005, whereas slower liberali-
sation would reduce that number substantially. While
incumbents will continue to reduce their staff in both
scenarios, new entrants in the sector and in other parts
of the economy will create new jobs.

In all countries except Ireland (1) (see Table 14), liberal-
isation is expected to increase employment.
Furthermore, in most countries rapid liberalisation is
expected to create more employment impact than slow
liberalisation. This is, however, not the case in Belgium
and Italy. In these two countries, the lay-off of employ-
ees in the incumbent operator is expected to be so much
larger in the case of rapid liberalisation than under
slower liberalisation that job creation elsewhere will not
be enough to offset this impact. Consequently, the over-
all positive employment impact is larger under slower
liberalisation. 

Nearly all job creation will take place in other sectors
than telecom because the telecom sector will become a
locomotive for many other sectors. Price reductions will
boost purchasing power in all sectors. However, sectors
taking part in the information society, exploiting elec-
tronic commerce, business consulting, research and
development, etc. are likely to benefit the most. In addi-
tion, the macroeconomic stimulus which will result
from this increase in demand will have further benefi-
cial effects on the employment. The study points out
that the employment impact will depend critically on
the ability to restructure and adapt traditional telecom
operators and the handling of renewal of skills includ-
ing training policies and the social dialogue in these
operators.
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(1) In Ireland, the reduction in jobs of the incumbent will not be offset by job
creation elsewhere in a slow liberalisation scenario.



It is sometimes argued that, if competition laws are cor-
rectly framed and efficiently enforced, specific regulation
of network industries is unnecessary. A variant of this
argument holds that, although sectors previously subject to
legal monopolies may have to be regulated during a transi-
tional phase, the abolition of such monopolies will rapidly
lead to the emergence of contestable markets, allowing
regulation to be phased out in the foreseeable future.

This view is not generally accepted, since the legacy of
a century or more of legal monopoly is not likely to be
overcome quickly and, in most of the network indus-
tries, a natural monopoly element will persist for the
foreseeable future. Furthermore, regulation will be
required as long as the industries are charged with cer-
tain public interest tasks.

If we accept the need for regulation, even temporarily, a
number of questions of institutional design have to be
answered. The most fundamental of these questions
concern the relationship between regulation and compe-
tition policy and the level at which regulatory policies
should be decided and implemented.

5.1. Differences between competition policy
and regulation

In the network industries, the distinction between compe-
tition policy and regulation is not clear-cut. The differ-
ences are differences of degree along the following scales:

1. The sectoral scope of control: Regulatory authori-
ties are normally sector-specific, whereas the
responsibilities of competition authorities usually
cover all parts of the economy (1).

2. Objectives: The objectives of regulatory authori-
ties normally go beyond safeguarding the condi-
tions of competition to include, for example, con-
sumer protection or the promotion of innovation.
In some cases, the regulatory authority’s duties
may even seem contrary to the aims of competi-
tion policy, as when an authority is charged with
protecting an incumbent firm’s legal monopoly
over certain services.

3. Continuity: As a general rule, regulatory authori-
ties exercise continuous oversight over the activi-
ties of companies within their jurisdiction but
competition authorities intervene only sporadi-
cally in response to complaints or specific circum-
stances which give rise to suspicions of anti-com-
petitive behaviour.

4. Control over detailed management decisions:
Competition policy is primarily concerned with
preventing a limited set of anti-competitive
behaviours and, as far as possible, ensuring a
healthy market structure. Regulation usually
involves detailed control over matters such as
pricing and the quality of services.

5. Information requirements: Because of its more
limited aims, the enforcement of competition pol-
icy normally requires less detailed information
than regulation. However, some competition cases
(e.g. complaints of predatory pricing) may require
a thorough knowledge of the sector. In such cases,
competition authorities are at a disadvantage,
because the sporadic nature of their interventions
makes it difficult for them to build up the neces-
sary expertise.

6. Danger that the regulatory authority will be
unduly influenced by the firms which they are
supposed to control or by politicians: Undue influ-
ence by the industry over the competition author-
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(1) Australia has recently established a hybrid body, the Australian Competition
and Consumer Commission, which carries out the normal functions of a
competition authority but also has some responsibility, shared with the states,
for enforcing sector-specific legislation in the network industries. Similarly, in
the UK the duties of the Monopolies and Mergers Commission are defined not
only in the general competition law but also in sector-specific legislation.



ity is less likely because of the economy-wide
responsibilities of competition authorities and
because they are not in continuous contact with
any one sector. In most countries, the statutes
establishing competition authorities ensure that
they are less prone to political interference than
regulatory authorities.

7. Timing of interventions: Competition authorities
normally intervene after the fact, although in
some cases prior authorisation may be required
(e.g. mergers under the EC Merger Regulation).
Regulatory authorities intervene at all stages and,
in particular, they make specific orders governing
the future conduct (e.g. pricing) of the regulated
companies. The procedures of competition author-
ities also tend to be more cumbersome and time-
consuming than those of regulatory authorities. 

5.2. The need for regulation

Before deciding whether there is a need for regulation —
or, indeed, for competition policy — it is necessary to
define the aims of public policy in relation to the sectors
in question. We take the main objectives of public policy
in relation to network industries to be the following:

1. To introduce competition wherever this would
enhance welfare.

2. To protect customers and suppliers from abuse of
dominant positions.

3. To achieve optimal use of costly infrastructure.

4. To ensure that there are adequate incentives to
invest, reduce costs, improve quality and inno-
vate.

5. To prevent serious disruptions of service or sup-
ply.

6. To ensure the provision of defined levels of cer-
tain services at ‘affordable’ prices (variously
known as ‘services of general interest’, ‘public
service obligations’ and ‘universal service’) - see
section 6.

7. To ensure an adequate level of consumer protec-
tion (e.g. complaints handling and dispute settle-
ment).

In a market where ‘workable competition’ can be
ensured, it is generally agreed that regulation is unnec-
essary for the achievement of objectives 2, 3 and 4 if an
adequate competition policy is enforced. However, the
network industries present three features, which suggest
those competition policy instruments alone, would not
be adequate.

The first of these special characteristics is the existence
(except perhaps in the postal sector) of a ‘bottleneck’
infrastructure which constitutes a natural monopoly. In
most of the network industries, it is not feasible to rem-
edy this problem by duplicating the infrastructure, not
only because of high investment costs but also because
of important environmental externalities. In telecommu-
nications, however, the importance of the bottleneck
infrastructure (the local loop) is diminishing with the
development of mobile telephony and an alternative
fixed infrastructure in the form of cable networks. The
efficiency of the network industries depends on the
existence of an adequate mechanism for controlling
abuses of monopoly power over access to this infra-
structure. The main problems associated with access
conditions are discussed in section 5.5.

The second distinguishing feature of the network indus-
tries is the fact that, until recently, they were monopo-
lies not only at the level of infrastructure but also at the
level of final services. The former monopolies are still
the dominant firms in their markets and have at their
disposal wide panoply of instruments for countering the
threat of new entrants.

The third special feature is that the efficient provision
of network services usually requires a high degree of
coordination between operators. In the transport sector,
for example, travellers need a central point of access to
information about all available services and the shortest
possible waiting times between connecting services. In
the electricity and gas industries, the flows through the
network must be centrally controlled. This need for
coordination can conflict with the objective of opening
up the markets to competition if it leads to collusion.

A study carried out by the CEPR and the SNS (see
Bergman et al., 1998) suggests a stylised evolution of
the network industries in three phases. The first phase
corresponds to the old structure of legal monopolies,
where the public interest was normally deemed to be
safeguarded by public ownership. In principle, the State
could intervene directly in management decisions to
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protect consumers from abuse of monopoly power. The
industries now find themselves at various points in the
second phase, where the old monopolies are being bro-
ken up and a new system of regulation is being estab-
lished. In this phase an independent regulatory body is
usually established. The tasks of this body include not
only controlling the quantity, quality and pricing of
final outputs but also preventing the incumbent from
creating artificial barriers to new entry. It therefore
becomes important to ‘unbundle’ the services provided
by the incumbent and to control the supply and pricing
of intermediates, such as access to essential facilities.
At some point during the second phase, the gradual
introduction of competition should make it possible to
reduce the intensity of regulatory control. The third
phase would begin when competition is extensive and
the need to regulate monopoly power diminishes, per-
haps to the point where only the normal competition
rules are necessary.

However, it seems unlikely that sector-specific regula-
tion will become entirely redundant in the foreseeable
future in any of the sectors, with the possible exception
of telecommunications. Detailed control over the condi-
tions of access to bottleneck infrastructure will continue
to be necessary unless technological developments
eliminate the natural monopoly. Sector-specific regula-
tion — but not necessarily a sector-specific authority —
will be essential for this purpose.

It can also be argued that the continuing dominant posi-
tion of the old monopoly-holders requires specific regu-
latory measures because of the cumbersome and time-
consuming procedures required for the enforcement of
competition law relating to abuse of a dominant posi-
tion. Furthermore, the technical complexities of the net-
work industries seem to require a specialist staff
charged with continuous oversight over the activities of
the firms in question.

Finally, it seems clear that where governments impose
obligations on operators in the network industries to
provide services of general interest, there must be some
form of regulation to ensure that the obligations are ful-
filled. This is also true when the obligations are the
subject of contracts freely entered into by service
providers in return for compensation, as in the air trans-
port sector.

5.3. The relationship between regulation
and competition policy

If sector-specific regulation is a continuing necessity,
how should responsibilities be divided between compe-
tition authorities and regulators and how should their
activities be coordinated?

In most cases, the responsibilities of competition and
regulatory authorities overlap to a large extent. In com-
munications concerning the application of competition
rules to the telecommunications sector (1), the
Commission clearly takes the view that nothing in the
sector-specific rules should prevent the application of
normal competition rules but that the former should
prevail where they impose a tighter control over the
dominant firms. This implies the following division of
responsibilities:

• Competition and single market law provides the
general framework within which regulation oper-
ates. Sector-specific rules may add to this frame-
work but should not normally detract from it.

• The regulator is responsible for applying the sec-
tor-specific rules, which will often obviate the
need for intervention by the competition authority.

• The competition authority (or the courts) inter-
venes when the regulator does not have power to
ensure that the horizontal competition rules are
respected, when (s)he fails to take action to
enforce those rules or when (s)he acts in contra-
diction to those rules.

This division of responsibilities, which respects the
legal convention that specific laws prevail over general
laws, has many advantages. It gives regulators, with
their specialised knowledge and more rapid and flexible
procedures, discretion to act within an overall frame-
work set by competition law, while reserving the more
cumbersome procedures of competition law for excep-
tional cases. Regulation can satisfy the need, in sectors
undergoing rapid change, for measures to prevent the
abuse of dominant positions, whereas competition law
(Article 86 EC) can only be applied retrospectively.
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(1) ‘Guidelines on the application of EEC competition rules in the
telecommunications sector’ (OJ C 233, 6.9.1991) and ‘Notice on the
application of competition rules to access agreements in the
telecommunications sector’ (1998).



Furthermore, this system provides a means whereby the
Commission and the ECJ in matters, which affect the
integration of the EU (see section 5.4), can combine
decentralised regulation with centralised oversight.

In some cases, however, sector-specific legislation
allows exemptions from the normal competition rules.
For example, the Postal Directive allows Member
States to grant a legal monopoly over ‘reserved ser-
vices’ as compensation for obligations to provide ser-
vices of general interest. Exemptions should be justified
by peculiarities of the sector concerned and their scope
should be clearly delimited in order to avoid conflicts
between regulatory and competition authorities.

5.4. Subsidiarity and the level of regulation

The principle of subsidiarity requires answers to the fol-
lowing questions:

–— At what geographical level should the regulatory
framework be decided?

–— Should the framework be imposed from above or
established by voluntary agreement between
national or regional governments?

–— At what level should the rules be implemented?

–— If implementation is decentralised, to what extent
should there be central oversight or coordination?

It is probable that the answers to these questions will
differ not only according to the industry concerned and
the phase of liberalisation, which has been reached but
also according to the nature of the problems addressed
by specific rules. The existence of important cross-bor-
der externalities would justify the establishment of rules
at Community or international levels. Thus, a broad
geographical coverage is more clearly indicated for
telecommunications, for example, than for local public
transport or water. However, even in a sector like
telecommunications, the EU does not have a clear inter-
est in all regulatory matters. EU intervention in the field
of access to infrastructure seems to be clearly justified,
since the functioning of the single market can be
affected. The extent of the EU’s interest in matters such
as consumer protection or public service obligations
needs to be further analysed in the light of the provi-
sions of the new Article 16 of the EC Treaty. Even in
fields where the EU does not exercise its legislative

powers it may have an important role to play in organis-
ing cross-border consultations and the exchange of
information and experience.

As far as implementation is concerned, there are strong
arguments in favour of decentralisation in terms of bet-
ter information and speedier decision-making. Where
there is no consensus about the correct solution to a par-
ticular problem, decentralisation also permits experi-
mentation with a range of options. One disadvantage of
decentralisation is that it strengthens the influence
exerted by the regulated industry, since decentralised
regulators are in constant contact with a limited number
of operators and only one national government. A
supranational regulator, being subject to more diverse
pressures, should find it easier to maintain his/her inde-
pendence.

Regulatory authorities must be allowed some discretion
in implementing policy and it seems improbable that
legislation can be framed in such a way as to exclude
the possibility that the exercise of this discretion could
affect economic integration. In the EU context, it there-
fore seems inevitable that the Commission, as the
Community’s competition authority also charged with
ensuring that single market legislation is respected, will
be called upon from time to time to review the deci-
sions of regulatory authorities.

A system of coordination of national regulators at the
European level may offer many advantages. While
retaining the advantages of decentralisation, such as
respect for the principle of subsidiarity and better
informed regulatory authorities, coordination would
provide a forum for resolving cross-border problems by
common agreement, for exchanging information and
experience and establishing ‘best practice’ guidelines. 

5.5. Access to the bottleneck infrastructure

The question of conditions of access is fraught with dif-
ficulties, particularly in sectors where the operator of
the bottleneck infrastructure (essential facility) is also a
provider of final services. Regulators have to attempt to
satisfy a number of different requirements:

–— The operator must have an adequate return on its
investment and an incentive to expand and
improve the network.
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–— If effective competition is to develop in the down-
stream market, the conditions of access must be
non-discriminatory and the access price must not
be so high as to discourage entry.

–— If alternative infrastructures are available or being
developed (as in telecommunications), the infra-
structure operator must not be allowed to practice
predatory pricing in order to exclude competitors.

–— The access price should not be so high as to
encourage inefficient bypass (i.e. the use of
roundabout routes) or the construction of dupli-
cate networks when the existing network is under-
used.

Optimal use of the infrastructure could be achieved if
the access price were set at marginal cost. However, the
fixed costs of network infrastructure are normally very
high in comparison to the variable costs. Marginal cost
pricing would therefore result in a substantial loss for
the infrastructure operator. One solution to this problem
would be to provide State subsidies to cover the fixed
costs. The disadvantages of this approach are the high
cost to the taxpayer and the risk that investment deci-
sions would be determined by government rather than
in response to demand from the infrastructure users.

Many other methods have been proposed for controlling
access prices. A consensus seems to have emerged in
favour of some form of cost-based pricing rule,
although regulators need very detailed and accurate
information on costs in order to enforce such a rule.
Furthermore, cost-based pricing is not optimal in situa-
tions where prices diverge from marginal costs, i.e.
where there are large fixed costs. In such situations, a
mark-up above marginal cost is needed to recover the
fixed costs. Usage-based pricing, which varies the
mark-up according to the demand in the different down-
stream markets, is a more efficient way of recovering
fixed costs than cost-based pricing.

Regulatory control of usage-based pricing is relatively
easy in sectors where the bottleneck infrastructure is
provided by a company which is not present in the
downstream markets. In such circumstances, a global
cap on access prices is sufficient, as the infrastructure
operator has no incentive to use price discrimination as
a means of excluding service providers from the down-
stream market. However, if the infrastructure operator
also competes in the downstream markets, individual

access prices have to be controlled. The individual con-
trol of usage-based prices would present enormous dif-
ficulties because it would require a thorough knowledge
not only of the operator’s costs but also of demand con-
ditions in all the downstream markets.

When the operator of the bottleneck infrastructure is
also present in the downstream market as a service
provider (as in telecommunications), the task of the reg-
ulator is particularly difficult. In this case, the regulator
needs to ensure that the accounts of the infrastructure
and service provision activities are separate and that the
operator’s access conditions do not discriminate against
other service providers. Since, in these circumstances,
the infrastructure operator is also likely to be the domi-
nant firm in the market for final services, the regulator
will probably have to control not only the access prices
but also the prices charged to consumers. The special
danger in this situation is that the operator will apply a
‘price squeeze’ on entrants, by charging high access
prices and low prices for final services.

5.6. Competition in the market
and competition for the market

In the network industries there are a number of markets
which cannot be opened to full competition. The provi-
sion of bottleneck infrastructure is the most extreme
case. Other markets which are difficult to open up
include the provision of unprofitable services of general
interest (see section 6) and the provision of certain ser-
vices when infrastructure capacity is tightly con-
strained. Examples of the latter type of market are to be
found in the railways and air transport sectors, where
the possession of a ‘slot’ at a peak time can give an
operator considerable market power when only a small
number of slots is available.

One way of dealing with the problem of inadequate
competition in the market is to institute competition for
the market, by awarding the right to operate the infra-
structure or services in question to the firm which
makes the most advantageous offer in a tendering pro-
cedure. The criteria for selecting franchisees could
include the price offered for the franchise or the amount
of subsidy demanded and undertakings by the bidders
concerning the quality and price of services. This
approach has been adopted at the EU level for allocat-
ing public service obligations to airlines under Council
Regulation (EEC) No 2408/92, in the UK for granting
franchises to railway operators and in Denmark for
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regional and local bus services. The auctioning of fran-
chises poses fewer problems when applied to the opera-
tion of services than when applied to the infrastructure.
Where the operation of infrastructure is concerned, the
maintenance and development of the network are key

tasks. It is difficult to devise a franchise contract, which
provides adequate incentives for an operator to carry
out these tasks in the face of uncertainty about whether
the franchise will be renewed.
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Some network industries produce goods or services cor-
responding to very basic needs of the population.
Therefore, it is widely politically accepted that all con-
sumers should have access to a defined set of services
on reasonable conditions. This is the reason why OSGI
(obligations to provide services of general interest)
occupy a prominent place in the policy debate regarding
these network industries in the EU. Various issues are
at stake: how to define OSGI, what is their rationale,
how to finance them, how to reconcile competition and
OSGI, how liberalisation may lead to an evolution of
this concept. These issues are discussed below.

6.1. Definition of OSGI

Obligations to provide services of general interest may
take various forms: provision of a minimum service or
of a minimum quality at a reasonable or affordable
price, tariff balancing such as a uniform price across
regions or across consumers groups, in spite of differ-
ences in the cost of providing the service. The objective
of these obligations is to make sure that everyone has
access to a defined set of services at prices they can
afford.

In a communication (COM(96)443 of 11 September
1996) the Commission has described its view on ser-
vices of general economic interest and underlined some
political principles. The Commission has emphasised
the freedom of Member States to define OSGI and how
they should be regulated, administered and financed.
Furthermore, the Commission has stated — with refer-
ence to Article 222 of the EC Treaty, that it is neutral as
to the question of ownership of the enterprises provid-
ing these services (whether private or public) and that
competition questions will be regarded independently
of this status.

In the following the concept of OSGI is used in its
widest sense covering all specific obligations related to

the industries in question whatever form they might take.
In some sectors, telecommunications for example, the
more narrow and well-defined concept of USO (univer-
sal service obligations) is used, whereas the concept of
public service obligation is used in the transport sectors.

The difficulty with the concept of OSGI is that it leaves
open for interpretation what constitutes the defined set
of services or ‘affordable prices’. A precise definition
of the OSGI is, to a large extent, country and sector spe-
cific. For example, for postal services, basic services
can be defined as access to specified letter and parcel
services of a certain quality with respect to time and
reliability of delivery. For telecommunications, they
can correspond to voice telephony, emergency services
and call boxes (quality with respect to waiting time for
connection, the frequency of faults, repair times etc.).
The concept of affordability is also closely linked to
national circumstances. Therefore it cannot be defined
at the Community level and Member States tend to
apply it in a non-measurable manner.

In the absence of EU regulation, different national regu-
lations could create competition problems, leading to
entry barriers and hindering the proper operation of the
single market (see sections 6.4 and 6.5). This means
that guidance should be given to Member States, as in
the case of the telecommunications industry, where the
Commission has issued a directive.

6.2.Raison d’êtreof OSGI

OSGI may be the outcome of a political process or result
from regulatory capture by some pressure groups (1) and
they are not necessarily motivated by social welfare
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considerations. However, several arguments can be
given to justify OSGI: network externalities, provision
of public goods, regional policy and redistribution con-
cerns. But it is very difficult to judge whether an OSGI
is well founded or due to regulatory capture.

OSGI make it possible to correct market inefficiencies
in the presence of network externalities. Network exter-
nalities arise when the benefits from using a network
depend on the number of individuals who are connected
to the network. For example, in a telecommunication
network, the number of subscribers determines the
number of individuals with whom any particular user
can communicate. Such externalities may lead to an
inefficient outcome (for example, participation too low)
in an unregulated market and these inefficiencies may
be reduced through regulatory measures promoting the
affordability of access to the network. However, this
argument has some limitations. First, it does not apply
to all the network industries where an OSGI is imposed
(e.g. in the electricity, gas or water sectors). Second,
some operators may benefit from the exploitation of
network externalities (they increase the consumer’s
willingness to pay) so that there is no need for regula-
tory measures. The study of the University of Toulouse
(1997) also downplays the role of network externalities.

Another argument is that the OSGI is a mechanism for
the provision of merit goods. The idea is that the exis-
tence of a communication or transportation network is
valuable in itself because it ‘binds the nation together’
and is essential for the functioning of an economy.
Similarly, energy and water are basic necessities.
Therefore, the diverse benefits from these services
should not be distributed purely on the basis of ability
to pay.

The OSGI can also be an instrument of regional poli-
cies. For instance, uniform pricing may be a way to
subsidise rural customers in order to encourage house-
holds and firms to locate in rural areas. Similarly, main-
taining basic public services (like post offices) in small
villages may contribute towards preventing the decline
of rural areas. However, the relationship between uni-
versal access to some networks and regional develop-
ment is complex and overall positive impact is not
always guaranteed. For example, the access to an effi-
cient transportation network may speed up the decline
of a region instead of fostering its development.

Finally, OSGI may be justified by a redistribution con-
cern. OSGI makes it possible to organise redistribution
between categories of consumers: to the high-cost con-
sumers and to the low income ones. However, it can be
more efficient to provide the poor with income rather
than to encourage consumption of specific goods and
services. Therefore, even if redistribution through
prices has good foundations, this is not necessarily the
best means of achieving this objective and one should
make a cost/benefit analysis of alternative redistributive
policies.

6.3. The provision and financing of services
of general interest

The costs of OSGI (1) can be defined as the net loss
incurred by an efficient operator in providing these ser-
vices. As pointed out in the CEPR/SNS study (Bergman
et al., 1998), there are three broad categories of costs
associated with OSGI: the costs associated with serving
uneconomic areas such as remote regions, mountainous
areas and areas where population density is low, the
costs associated with uneconomic customers such as
low income households and unemployed people and the
costs of uneconomic services which are non-profitable
services such as the provision of public call boxes. To
minimise the costs (2) of providing services of general
interest, it is important to find mechanisms that provide
utilities with the right incentives.

In this respect, the issue of the provision of services of
general interest has to be distinguished from the issue of
its financing. Regarding the provision of these services,
the study of the University of Toulouse (1997) argues
that an attractive method is to organise an auction in
which firms announce the compensation they demand
to fulfil a specific obligation in a given area and the
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(1) See for instance, COM(96) 608: Communication on the costing and
financing of universal service in Telecommunications or Annex III in the
Interconnection Directive (97/33/EC). 

(2) According to the CEPS report, two concepts of costs are widely used: fully
distributed costs and avoidable costs. Following the first concept, all costs
including overhead and joint costs are distributed among the services (OSGI
and non-OSGI) according to some convention. The choice of the convention
is arbitrary and will, when the services of general interest are subsidised,
give the utility an incentive to allocate as many common costs as possible to
such services. The avoidable costs are the costs that could be avoided if the
services in question were not provided. Avoidable costs do not include the
cost of equipment that is needed to provide the services of general interest
but which is also needed for other services and would therefore have to be
supplied and pay anyway. The assumption is that OSGI have no influence
on the decisions concerning the production apparatus. This is a correct
analysis in most cases but not always. 



lowest bidder is selected. The main advantages of this
method are that if the auction is truly competitive, it
tends to ensure that the OSGI is assumed by the most
efficient operator at a close to minimum cost and that it
permits to increase the transparency on the costs of
OSGI. But this auction scheme will not work success-
fully if the number of expected bidders is small and if
collusion amongst bidders cannot be ruled out (see sec-
tion 5.6). The use of this method for the provision of
OSGI is also consistent with different ways of financing
it.

Regarding the financing of OSGI, it is not possible to
define a single mechanism that would be appropriate in
all sectors and in all countries. Indeed, the appropriate
financing mechanisms will involve various trade-offs
which are to a large extent sector and country-specific
(for example, competitive neutrality of the mechanism
implies no excessive protection of the OSGI operator,
which would deter entry, but appropriate compensation
for the burden of OSGI is necessary to avoid phenom-
ena such as ‘cream skimming’).

Therefore, the costs of OSGI may be financed in a vari-
ety of ways: through internal cross-subsidies between
an incumbent’s product prices, through access charges,
through compensatory payments from a universal ser-
vice fund financed by all firms in the industry and
through direct government subsidies. A limited number
of Member States (Italy, France, Ireland and Spain)
have put in place an active universal service funding
system for telecommunications, whereas others con-
sider that the costs involved are too low to justify such
mechanisms.

However, liberalisation implies that the traditional
method of funding services of general interest, i.e.
cross-subsidisation, is not sustainable for two reasons.
First, if new entrants put downward pressures on prices,
in particular in those markets serving higher value cus-
tomers, this ‘cream-skimming’ process will undermine
the incumbent’s ability to finance services of general
interest through cross-subsidisation. This has in some
cases led to the establishment of a reserved area (a legal
monopoly) for an incumbent in order to avoid cream
skimming. Second, where an incumbent’s sets prices
above cost in order to OSGI, inefficient entry may be
stimulated. In addition, this method has hidden the costs
of providing these services and has thus not given utili-
ties the right incentives to minimise these costs.

The method based on access charges consists in taxing
all firms using the incumbent’s essential facilities. This
approach also raises several difficulties. By forcing
access charges to lie above costs, it can lead entrants to
unnecessarily duplicate parts of the incumbent’s facili-
ties in an attempt to by pass the relatively expensive
facilities it provides. By adding a levy onto access
charges, an incumbent is also in a position to increase
its rivals’ costs, creating entry deterrence and foreclo-
sure. Cost-based pricing rules can reduce these disad-
vantages but are difficult to apply, due to heavy infor-
mation requirements.

OSGI can also be financed through a universal service
fund to which all firms of the industry contribute. This
method, which has been considered in some liberalised
telecommunications markets, is more transparent and
does not provide incentives to inefficient bypass.
Problems with this approach are connected with the
estimate of the incumbent’s costs of universal service,
the allocation of these costs across the firms in the
industry and the fact that it reinforces the position of the
incumbent by making it a special player in the industry.
In addition, fund contributions might constitute an entry
barrier. A way to estimate and minimise costs could be
to introduce the system of auction defined above. In
economic terms, the least distorting way of financing
OSGI is through direct subsidies. An appropriate solu-
tion could then be to combine the system of auction
with direct subsidies.

6.4. OSGI and competition

6.4.1. The Treaty provision

The new Article 16 of the EC Treaty requires the
Community and the Member States to take care that
services of general economic interest ‘operate on the
basis of principles and conditions which enable them to
fulfil their missions’. However, neither this article, nor
Article 90 defines what is meant by service of general
economic interest and their missions. The
Commission’s Communication on ‘Services of general
interest in Europe’ (1) also stops short of providing any
generally applicable operational definition. Notions of
general interest, public service and universal service
have developed in a piecemeal fashion and, as already
mentioned, differ between sectors and Member States.
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Until now, the basic approach of Community policy has
been to try to establish whether and to what extent
exclusive rights, subsidies or special financing arrange-
ments are necessary for the fulfilment of the OSGI set
by the Member States. But, in principle, competition
cannot be distorted on the pretext of fulfilling these
obligations.

The Treaty in Article 90(1) explicitly allows the
Member States to grant special rights and obligations to
certain companies but makes it clear that any measures
taken by Member States have to comply with the gen-
eral competition provisions. However, the second para-
graph of this article allows for the possibility that
undertakings operating services of general economic
interest may be exempted from the competition rules in
the Treaty: ‘Undertakings entrusted with the operation
of general economic interest ... shall be subjected to the
rules ... on competition, in so far as the application of
such rules does not obstruct the performance, in law or
in fact, of the particular tasks assigned to them.’
Finally, Article 90(3) entrusts the Commission with the
implementation of these rules, possibly using directives
and decisions.

The provisions of Article 90 establish two important
principles. First, the legitimacy of the general economic
interest motivation for regulation is recognised. Second,
the primacy of competition rules is established in prin-
ciple but general economic interest may override com-
petition principles in cases of conflicts. This might hin-
der the process of liberalisation in some industries. For
example, incumbents might have an incentive to chal-
lenge domestic regulatory provisions in court, attempt-
ing thereby to reduce the scope of services opened to
competition.

6.4.2. Is competition consistent with OSGIs?

When services of general interest have been selected,
the organisation and conditions of their provision has to
be decided. OSGI are often used as an argument for
monopoly and against competition. As these services
may imply a financial loss for the service provider, they
must be subsidised. The traditional way of solving this
financial problem has been via cross-subsidisation from
profitable services to loss-making services. To protect
the incumbent utility against competitors only inter-
ested in offering the profitable services (cream skim-
ming), the former is provided with exclusive rights.

However, there are arguments that show that this tradi-
tional way of financing universal services is not the
most efficient (see above, section 6.3) and that competi-
tion can contribute towards the development of services
of general interest.

First, it is not always the case that the provision of ser-
vices of general interest is a loss-making activity. For
example, network industries with large infrastructure
costs will have an economic interest in achieving as
high coverage as possible within their area. It may also
be profitable for a firm in a network industry to set rela-
tively low subscription charges to stimulate participa-
tion and set relatively high usage charges to recoup
fixed costs. This form of pricing explains the rapid
growth in subscribers on mobile telephony networks in
Europe. Second, in spite of exclusive rights, public util-
ities are not always able to provide services of general
interest in good conditions. For example, the long wait-
ing times for a telephone connection in some Member
States is a clear illustration of this phenomenon.
Finally, the utility tradition of average cost pricing will
sometimes exclude consumers with low incomes and
consumption and exclusive rights and cross-subsidisa-
tion are far from being always the most efficient solu-
tion for the provision of services of general interest.

The introduction of competition can in some cases con-
tribute towards the development of services of general
interest. For example, in the telecommunications indus-
try, competition is likely to speed up the introduction of
new technology and thereby price decreases, thus con-
tributing to ‘general interest’ objectives. Market power
can act against these objectives because firms might
tend to set excessively high prices, leading to lower
subscriber numbers and reducing network externalities.
But although competition can help, the existence of
high cost or low income consumers and loss-making
services means that some regulation is still needed to
attain ‘general interest’ objectives. The division of
responsibilities between regulatory and competition
authorities has been discussed in section 5.3.

6.5. OSGI and the single market

Within the framework of the single market, the
European Commission accelerated its programme of
liberalisation and harmonisation in the network indus-
tries. Liberalisation means establishing the conditions
of market rules, necessary for the operation of an inter-
nal market and harmonisation aims at bringing consis-
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tency across industries predominantly shaped by
national markets.

In a competitive international environment, it is
extremely important that services of general interest are
clearly defined and the conditions of their provision are
transparent so as to avoid compromising the benefits
flowing from an internal market.

The operation of the single market can be endangered
for two major reasons. First, where entrants are required
to contribute towards OSGI, this can create a barrier to
entry even if the contributions are calculated in a fair
and objective way. Such contributions constitute a cost
outside the control of the entrant. If they represent a
substantial proportion of the entrant’s total costs, they
can significantly reduce its room for manoeuvre in price
competition with the incumbent. Second, differences in
the definition of OSGI between Member States may

create different conditions of competition, bearing on
the international competitiveness of national firms and
creating trade distortions.

In sectors with local (water, urban transport,) or even
national networks, the national definition of OSGI
should normally not create distortions. However, in sec-
tors where networks develop across national boundaries
(like telecommunications), it is necessary to avoid com-
petition between regulators and discrimination between
national and foreign firms. These considerations plead
in favour of some harmonisation of the concept of ser-
vices of general interest but, as the tradition of the dif-
ferent Member States is very different in this area, the
political and legal obstacles to such harmonisation
would be formidable. Nevertheless, there is a role for
central coordination to avoid obstacles to economic
integration and this role might be played by the
Commission.
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The European Union has harmonised basic regulation in
the network industries and gradually introduced compe-
tition in order to set the scene for an internal market in
network industries. But liberalisation and indeed pri-
vatisation remain mainly Member State issues.
Furthermore, because of huge discrepancies between
countries, the European Union has to concern itself with
fairly general terms (guidelines, communications, and
framework directives and process facilitator) and leave
specific regulation to the Member States. Similarly,
because of significant sector-specific characteristics, it
is difficult to consider these industries within an overall
generic framework. Therefore, the design and geo-
graphical scope of the regulatory framework will differ
according to the industry. For example, in those sectors
where there are important cross-border externalities
such as air transport, there is a case for rules at the
Community or international levels while in others such
as local public transport, different national regulations
should not create problems.

This does not mean that there is no specific role for the
European Union. First, the Union has to ensure that the
internal market functions well, while taking account of
the objectives of social and economic cohesion. Second,
there is certainly an important role of central coordina-
tion and of delivery of information to be played at the
Union level. More precisely, this aspect should be
evolving along the following lines:

• Facilitate liberalisation of national network indus-
tries: presenting arguments and evidence, develop

policies, coordinate viewpoints, etc. (Green
Books, reports, debate, etc.).

• Promote and facilitate European integration of
network industries in order to improve the func-
tioning of the Internal market and issue general
rules harmonising the legal environment (TENs,
SMP, etc.).

• Facilitate fair and efficient competition in network
industries through competition policies (merger
control, state aid, etc.).

• Co-ordinate regulatory bodies (directives, guide-
lines, and institutions) and ensure that their
enforcement power (and their ability to act inde-
pendently of both government and operators) is
similar in all the Member States.

Finally, it is important to point out that not only the
institutional design should vary by industry but it should
also evolve over time. As we have seen in section 5, the
nature and the importance of regulations vary according
to the degree of liberalisation already achieved.
Therefore, it is particularly important that the perfor-
mance of regulatory agencies is periodically evaluated
and that the possibility of abolishing a regulatory agency
is recognised. The Union can also play a role in this
assessment in order to ensure that similar principles are
applied in the different Member States. In this respect, it
would be useful to ensure similar levels of enforcement
power by the different national regulatory agencies.
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This paper has shown that network industries like
telecommunications, energy (electricity, gas), transport
(air, maritime, rail), water and postal services which
have been traditionally sheltered from competition and
operated within national or local boundaries have expe-
rienced important changes in all Member States over
the recent period. These network industries make up 5
% of European GDP and employment. However, their
economic importance is larger than that indicated by
this ratio as the price and quality of their outputs is
essential for growth and competitiveness of European
industries, for the well-functioning of the Internal mar-
ket and for the standard of living of European con-
sumers.

Despite a common trend of liberalisation, significant
differences exist between sectors and across countries.
The degree of competition is higher in the telecommu-
nications industry and in the non-reserved postal ser-
vices and lower (often non-existent) in the water and
railways industries. Between these extremes, one finds
the energy sectors, the other transport services and the
postal services. These industries are also organised very
differently across countries. In some countries, network
industries have traditionally been organised in cen-
tralised, vertically-integrated public monopolies
(France) while in others, private regional or local com-
panies play a significant role (Germany). Similarly, the
liberalisation process is most advanced in the United
Kingdom and the Nordic countries and least advanced
in southern Europe. These differences explain that it is
difficult to analyse these industries within an overall
generic framework.

The liberalisation process in network industries is very
gradual in Europe because there are simultaneously dri-
ving forces in favour of this process and elements of
resistance against it. The main driving forces are tech-
nological developments, the constraints on public
finances, the European integration process and the
recognition of the importance of competition as a factor

bringing down prices and increasing innovation. The
main forces of resistance are the lobbying of incum-
bents, the resistance of employees and trade unions
because of the risk of job destruction and equity consid-
erations making it necessary to ensure access to essen-
tial services at affordable prices.

Even if it is extremely difficult to measure the eco-
nomic impact of this liberalisation process, one can
expect efficiency gains in the medium to long term,
leading to lower prices, increased demand and competi-
tiveness improvements. However, the changes brought
about by competition also imply adjustment costs in the
short term. These adjustment costs include short-term
employment losses, even if part of these losses is due to
technological developments. Shifts in technology, own-
ership and market structure also create big regulatory
and organisational challenges as the nature of regulation
and the kind of organisation have to evolve over time
with the degree of liberalisation and need to take into
account objectives of social welfare such as those pur-
sued by obligations to provide services of general inter-
est.

More precisely, there is an increased role for competi-
tion in these industries and therefore a need for a great
coordination between regulatory and competition
authorities. The division of responsibilities is that com-
petition and single market law provides the general
framework within which regulation operates while the
regulators, with their specific knowledge and more
rapid and flexible procedures, are responsible for apply-
ing the sector-specific rules, within the framework set
by competition law. The design and the geographical
level of the regulatory framework will also differ
according to the industry and the nature of the problems
addressed by specific rules. For example, the existence
of important cross-border externalities, such as in
telecommunications or air traffic control, would justify
the existence of rules at the Community or international
levels. This institutional design and the respective role
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of regulatory and competition authorities must evolve
over time with the degree of liberalisation reached by a
particular network industry. It is therefore important to
ensure that the performance of regulatory agencies is
periodically assessed.

Obligations to provide services of general interest
(OSGI) occupy a prominent place in the debate regard-
ing the liberalisation of network industries in the EU.
The main objective of these obligations is to make sure
that everyone has access to a defined set of services at
prices they can afford. OSGI are often used as an argu-
ment against competition. However, the introduction of
competition can also speed up the introduction of tech-
nology and thereby lead to price decreases, which is
beneficial for universal service. Although competition
can help in attaining universal service, the existence of
high cost or low-income consumers implies that some
regulation is still needed to attain universal service
objectives.

The costs of OSGI may be financed in a variety of
ways: through internal cross-subsidies between an
incumbent’s product prices, through access charges,
through compensatory payments from a universal ser-
vice fund financed by all firms in the industry or
through direct government subsidies. However, financ-
ing through a universal service fund, which has been
considered in some liberalised telecommunications
markets, offers advantages: it is transparent and does
not provide an incentive to inefficient bypass. Problems
with this approach are connected with the estimation of

the costs of providing services of general interest, the
allocation of these costs across the firms in the industry
and the fact that it reinforces the position of the incum-
bent by making it a special player in the industry. A
way to estimate and minimise costs could be to intro-
duce a system of auction for the provision of universal
service. In economic terms, the least distorting way of
financing OSGI is through direct government subsidies.
An appropriate solution could then be to combine the
system of auction with direct subsidies.

A precise definition of the OSGI is, to a large extent,
country and sector specific and until now, this is a mat-
ter for the Member States. But different interpretations
in different Member States could create competition
problems and hinder the operation of the single market.
For example, differences in the definition of OSGI may
lead to different conditions of competition and distort
trade. In particular, in sectors where networks develops
across national boundaries, such as telecommunications,
it is necessary to avoid competition between regulators
and discrimination between national and foreign firms.

Therefore, from the Union’s perspective, the major
challenges in relation to network industries are to define
good principles of guidance facilitating liberalisation
while not jeopardising the development and proper
functioning of the internal market. It is also important
to coordinate national regulatory bodies, to contribute
to a periodic assessment of their tasks and to bring
about greater consistency in regulatory enforcement
across the EU.
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Annex

Table 9

Main telecommunications directives and their implementation

Directive Implemented in all countries at January 1998 except:

Framework 90/387/EEC as amended by 97/51/EC (Belgium, Luxembourg)
Leased lines 92/44/EEC as amended by 97/51/EC Greece, France, Italy, Portugal, Sweden (Belgium)
Voice telephony 95/62/EEC as revised by 98/10/EC Greece, France, Ireland, Italy, Sweden (Belgium, Austria, Luxembourg,

Netherlands, Portugal)
Licensing 97/13/EC Greece, (Belgium, France, Italy, Luxembourg, Netherlands, Austria)
Interconnection 97/33/EC Greece, Portugal (Belgium, France, Luxembourg, Sweden)
Terminals 91/263/EEC
Satellite 93/97/EEC Belgium, Greece, Ireland
GSM 87/372/EEC Luxembourg
ERMES 90/544/EEC Luxembourg, UK
DECT 91/287/EEC Luxembourg

Source: Fourth report on the implementation of the telecommunications regulatory package, November 1998. Countries in brackets have implemented the Directives
partially.
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Table 10

Network connection and supply times

Supply time target Actual supply times

Group 1
Finland 1996: Within 5 days on average 1996: Within 3.8 days on average
Sweden Within 17 days 99 % within target
Denmark 95 % on the date agreed upon with the customer.

Remaining 5 % within 10 days. 96 % within target
UK BT has targets for: BT achieved:

Residential: within 8 working days Residential: 76.3 % satisfied target
Business: within 6 working days Business: 70.3 % satisfied target

Group 2
Netherlands Within 1 month 97 % within target, 91 % within 10 days
Germany 80 % within 4 weeks (20 working days) First half of 1996: within 10 working days: 77.4 % 

within 15 working days: 82.5 % 
within 20 working days: 85.5 %
Second half of 1996: 
within 10 working days: 78.5 % 
within 15 working days: 81.4 % 
within 20 working days: 83.3 %

France Within 5 working days 1995: within 7 days
(by the end of 1998) 1996: within 6.5 days

Group 3
Spain Within 30 days 1995: within 3.3 days

1996: within 3.3 days
Belgium 1995: 80 % within 5 working days 1995: 95 % within 5 working days 

1996: 90 % within 5 working days 1996: 97 % within 5 working days
Ireland Within 11 calendar days Within 11 calendar days
Italy For new connection: within 10 days (1) 1995: 98.7 % within target

1996: 97.8 % within target
Austria Within 7 days Within 10 days
Portugal Within 1.6 month Within 0.3 month
Luxembourg Within 20 working days 69 % within 30 days 

(Target for 1998) 98 % within 3 month 
2 % over 3 month

Greece Within 1 week (in 2003) In 92 % of exchanges less than 17 days

(1) New target established in 1997, previous target was within 60 days.

Source: Replies to Commission questionnaire for the first monitoring of universal service.
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Table 11

Fault repair: Targets and actual times

Country Fault repair target Actual repair times

Group 1
UK (1) Business: BT has a target of 5 working hours. Business: BT achieved 88.8 % within 5 working 

Residential: BT has a target of 9 working hours hours or by successful appointment. 
Residential: BT achieved 79.8 % within 
9 working hours or by successful appointment.

Sweden 55 % within 8 working hours 75-80 % within first target
100 % within 2 working days 92-95 % within second target

Denmark 24 elapsed hours 25 elapsed hours (2)
Finland 1996: 78 % within working day 1996: 75.5 % within working day

Group 2
Netherlands Within 5 working days 99 %within target, 98 % within 2 working days
Germany 3 working days

2 working days (since 1/7/1995) First half of 1995: 85.53 % within target
24 hours (since 1/7/1998) First half of 1996: 90.06 % within target 

Second half of 1996: 83.5 % within target
France 1995 and 96: 92 % the same day or before 1995: 88.3 %, 1996: 88.7 %

next working day in normal cases
Group 3

Spain Within 15 hours 1995: 8.33 hours, 1996: 9.10 hours
Belgium 1995: 76 % before end of the next working day N/A

1996: 80 % before end of the next working day
Ireland 18 hours 18.6 hours
Italy Within 2 working days 1995: 67.4 % same day, 97.9 % within 2 days, 

1996: 60.4 % same day,
95.4 % within 2 days.

Austria Within one working day 93 % within 24 hours
Greece 95 % on the following working day (in 2003) 65 % the following working day
Luxembourg Target for 1998: within 16 working hours 93.7 % same day, 100 % within 10 days
Portugal 85 % within 2 working days 80.5 % within 2 working days

(1) Supply times figures relate to the period October 1996 to March 1997; figures for the preceding six month are: residential 85.7 % and business 89.8 %. Other
telecom companies, who are not universal service providers, report performance in ‘Telecommunications Companies - Comparable performance indicators’
published by P-E International

(2) The figure shows the number of finished fault repairs multiplied with the middle repair time of all faults reported.

Source: Replies to Commission questionnaire for the first monitoring of universal service.
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Table 12

Telecommunications penetration, 1996

Lines per 100 inhabitants, 1997 % of households with a telephone Share of digital main lines (%) Mobile subscribers 
per 100 inhabitants, 1998

Sweden 68 98.7 96 44.5
Finland 56 95.0 95 50.4
Denmark 64 n.a. 84 28.4
UK 55 96.5 93 16.9
Group 1 61 n.a. 90 35.1
Netherlands 57 96.5 80 16.5
Germany 55 89.3 82 13.5
France 58 96.2 98 13.9
Group 2 57 92.8 90 14.6
Belgium 49 n.a. (74) 13.1
Italy 45 87.9 85 28.7
Spain 40 87.5 67 13.9
Ireland 42 n.a. 83 18.5
Austria 46 n.a. 72 20.7
Greece 52 n.a. 43 14.1
Luxembourg 67 n.a. (74) 20.8
Portugal 39 89.7 79 21.1
Group 3 48 89.7 65 18.9

Source: EITO, p. 49 and European Commission: Fourth report on the implementation of the telecommunications package. November 1998. Figures in brackets cover
Luxembourg and Belgium.

Table 13

GDP per head and telecommunications, 1996

GDP per head 1996, ECU Rank by GDP per head Telecommunications Telecommunications
expenditure, % GDP expenditure per head, ECU

Sweden 22 534 4 2.69 597
Finland 19 314 9 2.46 469
Denmark 27 321 2 2.35 615
UK 15 476 12 2.84 429
Group 1 21 161 6.8 2.60 528
Netherlands 20 129 8 2.67 524
Germany 22 672 3 2.13 493
France 20 794 7 2.12 438
Group 2 21 733 6 2.30 485
Belgium 20 921 6 (2.27) (470)
Italy 16 682 10 2.26 389
Spain 11 676 13 2.34 274
Austria 22 259 5 1.84 410
Ireland 15 750 11 3.78 540
Greece 9 228 14 3.05 269
Luxembourg 33 500 1 (2.27) (470)
Portugal 8 253 15 3.29 283
Group 3 17 284 9.4 2.70 376

Source: Ameco, EITO. Figures in brackets cover both Luxembourg and Belgium.
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Table 14

Number of new jobs in 2005 resulting from liberalisation of telecom

Slow liberalisation Rapid liberalisation
(minimum liberalisation, (maximum liberalisation, for instance

restrictive national interpretation, telephony on CATV, capacity resale,
remaining regulation) alternative networks)

Group 1
Sweden 6 500 13 800
Finland 7 900 8 100
Denmark 13 900 14 700
UK 97 900 178 000

Group 2
Netherlands 10 500 19 000
Germany 59 200 153 000
France 66 400 105 300

Group 3
Spain 41 800 55 900
Austria 9 600 17 400
Ireland – 1 500 3 600
Italy 40 900 33 000
Belgium 2 800 1 500
Portugal 8 500 11 500
Luxembourg 800 800
Greece 4 900 8 100

Source: BIPE Conseil: ‘Effects on employment of the liberalisation of the telecommunications sector’, January 1997. The results presented here relates to the scenario
‘rapid technology diffusion’ which assumes mass markets and high penetration rates.
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The main purpose of this study is to provide a concep-
tual framework in which economic issues related to the
deregulation of network industries can be analysed dis-
passionately. It is composed of three parts. After a dis-
cussion of the rationale for the oversight of network
industries and its alternative modes (competition policy
versus regulation), Part One focuses on the design and
implementation of interconnection policies. Part Two
analyses alternative ways of providing universal ser-
vice. Last, Part Three outlines the basic technological
features that characterise each industry and draws atten-
tion to the main economic policy issues.

A. The economic characteristics
of network industries

I. Network industries: a wide array of situations ...

The network industries reviewed in this report differ in
many respects. The first obvious difference corresponds
to their GDP share: Some industries are quite important
(for example, the telecommunications industry repre-
sents approximately 2 % of GDP) while others are
much smaller (for example, the sector of urban trans-
port represents less than 0.4 % in most countries). They
also differ in their intensities of labour and capital
investment (the telecommunications industry represents
only 0.7 % of total employment whereas for postal ser-
vices labour costs account for 80 % of the operators’
costs), as well as in their profitability: the 25 top
European telecom operators are more profitable than
the top 100 banks, whereas throughout Europe railways
companies face financial difficulties, and urban trans-
port services are heavily subsidised (between 25 % and
75 % of their operating costs).

Next, these industries differ in the rate of evolution of
their technologies. The telecommunications industry
provides again an extreme example. Extremely rapid
technological progress has increased its productivity

and led to a decrease in real prices, due in part to sharp
decreases in the cost of transmission and switches. It
has also affected the structure of the industry, for exam-
ple with the appearance of some competition for local
services from operators using cable and wireless tech-
nologies. To a more limited extent, the introduction of
new technologies in electricity generation (gas generat-
ing units, cogeneration) has also affected the structure
of the industry by reducing the efficient size of generat-
ing units. In contrast, the evolution of other sectors is
much slower and some of them seem to be driven
mostly by the technological evolution of competing ser-
vices. For example, although there has been some sig-
nificant amount of technological progress in the provi-
sion of postal services (introduction of optical character
readers, remote barcode sorting, and delivery point
sequencing), the potential for future technological inno-
vations appears to be limited; and although the volume
of communications has doubled between 1974 and
1994, the expansion of wire communications (fax,
e-mail) has reduced the share of postal administrations
in the market for communications. As a result, whereas
the demand for telecommunications is increasing, the
demand for postal services is expected to be at best sta-
ble, and probably declining. Likewise, in spite of the
introduction of high-speed trains, the evolution of the
rail transport industry is primarily driven by increased
competition from alternative means (road and air) of
transportation.

Lastly, the adoption of technological standards is not as
advanced in all industries. For example, whereas the
adoption of the GSM technology ensures that the same
handset can be used throughout Europe for mobile
telecommunications services, technical compatibility
problems severely hinder the interoperability of the
European railway networks: there are four different rail
gauges, different gabarits for the rolling stock (e.g.,
bridges and tunnels are smaller in the United Kingdom
than in continental Europe), six different types of elec-
tric power with no locomotive being compatible with
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more than two types; and the transmission systems
between tracks and locomotives are country-specific.

II ... and many common characteristics

Despite those important differences, the network indus-
tries under review share common characteristics. First,
they all involve several activities, some of  which have
the characteristics of a natural monopoly and are typi-
cally subject to some form of regulation, some of which
may potentially be more open to competition.

The telecommunications industry may again constitute
an extreme example, since some services have already
been open to competition for some time now, for exam-
ple long-distance services in the USA and the UK,
mobile communications in the USA and in several
European countries, local services in the UK and, some-
what more recently, in Finland, Japan, Sweden and
Denmark. The entire industry will be fully liberalised
by 1 January, 1998. (However, it should be noted that
although there more than 400 active firms in the USA
long-distance and international sectors, these two sec-
tors are still dominated by the former monopoly,
AT&T. Likewise, in the other countries and/or seg-
ments, the former monopoly still often dominates a rel-
atively concentrated market.) Note that competition
may involve duplication of the infrastructure (fibre
optic cable for long-distance telecommunications in the
USA, in England and Japan, and probably in continen-
tal Europe after 1998; cable and wireless operators for
local services, although the local loop is still perceived
as a bottleneck) or require by leasing by the entrants of
parts of the incumbent’s infrastructure (resale or
unbundling).  In all cases, competing networks need to
be interconnected for customers to benefit from ‘net-
work externalities’.

The water industry may illustrate the opposite polar
case in which large-scale competition in the market is
unlikely to develop in the near future: since transporta-
tion costs are relatively high, there exists a large num-
ber of local networks (cities, metropolitan areas, coun-
ties, etc.) which are usually not interconnected, except
in cases where it is necessary to provide water to
regions with a particular need, as for example for the
Flanders region in Belgium and for some Spanish
provinces. Each local network is in fact composed of
two sub-networks: a distribution network that provides
water to users, and a water purification network that
collects used water, purifies it, and recycles it through
the network or discharges it into watercourses.  Natural

monopoly seems to be the fundamental nature of each
sub-network, and there does not seem to exist scope
economies between those two sub-networks. However,
pumping, billing and revenue collection might be
organised in a competitive way. Yet, competition for
the market (in the form of an auction) is likely to
remain the dominant mode of competition in this indus-
try.

In postal services, four different activities can be identi-
fied: collecting, sorting, transportation and distribution;
while the distribution stage has most of the characteris-
tics of a natural monopoly, there is already some com-
petition in express services with high value added and,
in the future, more competition may appear for parcel
services but also in the booming industry of business
mail for private individuals (both addressed and non-
addressed advertisement — a low value-added seg-
ment).

In the electricity industry, due in part to new technolo-
gies, which have reduced the minimum efficient scale
of generating plants, generation is generally viewed as
being potentially competitive whereas the transmission
and the distribution sectors have the characteristics of
natural monopolies. A similar distinction applies to the
gas sector, although the number of producers is very
limited (mainly Russia, Norway, Algeria and the
Netherlands); there may be potential competition in the
provision of seasonal storage facilities, such as the
depleted gas field in the North Sea, although geographi-
cal and historical conditions may make existing storage
an essential facility, to which suppliers must have
access in order to compete effectively. In contrast, stor-
age facilities intended to smooth daily peaks are an inte-
gral part of the transportation system and cannot be eas-
ily unbundled from transportation services.

In air transport, two different markets might be distin-
guished, one for passengers and one for freight, with the
former generating most of the industry income.
Whether there are significant returns to scale depends
on the types of routes: For long haul flights, operating
two planes from one airport to another may not cost
much less than twice the cost of operating only one
plane between those two airports. However, the mar-
ginal cost of a passenger on a flight is close to zero, and
hence the cost function has jumps. This explains the
importance of the drainage of consumers to long dis-
tance flights and the development of feeder routes. On
very small routes, the situation is somewhat different as
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the fixed costs of a minimum crew and ticketing facili-
ties already represent a sizeable portion of the total
expected revenues, and increasing returns to scale thus
become important. Also, consumers are sensitive to the
frequency with which an airline flies between two air-
ports (hence the development of shuttle services, such
as the new SAS Express service), and to the possibility
of easy connection (an airline with many routes thus has
an important competitive advantage — hence the intro-
duction of codesharing). Airport capacity is another
constraint in air transportation; physical and environ-
mental limitations on the supply of infrastructure also
place limitations on the supply of operations, thus creat-
ing a further need for special regulation to ensure ‘fair
and equal opportunity’ of access to this limited supply.

For rail transport, passenger and freight services must
again be distinguished. In 1991, a first directive (1)
imposed accounting or organic separation between
transport operations, which are potentially open to com-
petition, and infrastructure activities which are the nat-
ural monopoly segment. In 1995, a second directive (2)
further required the infrastructure to be monitored by an
independent body to ensure non-discriminatory access
to the infrastructure.

Two series of issues derive from these characteristics:
how shall one design proper incentives to maintain,
operate and invest in the natural monopoly segments?
and how should competition in the potentially competi-
tive segments be encouraged?

Regarding the first type of issue, experience suggests
that both the ownership structure and the type of regula-
tion matter. Consider for example the case of urban
transport, where the situation varies  much from one
country to another, and where moreover substantial
changes have occurred in some countries in the last two
decades. In France, operators have generally higher
costs under a cost-plus regime regardless of their own-
ership structure (private, semi-public or public). In the
UK, the 1985 British Transport Act deregulated and pri-
vatised urban transport; large cost savings have been
achieved and subsidies have been reduced, but fares
have risen while passenger trips and revenues have
decreased (the experiment seems to have been more
successful in London than in the other metropolitan
areas, and for buses than for urban trains). In Japan, full

deregulation of urban transport, and in particular of
urban rails, appears successful to most analysts.

The analysis of the monopoly segments raises several
questions: Should the operators present in the various
segments divest themselves and, if yes, should there be
lines-of-business restrictions? For example, should the
operator in charge of the high-voltage grid be allowed
to generate electricity or to distribute it? Should the
operator in charge of maintaining the railway network
be allowed to offer rail transportation services? The
basic trade-off here is between efficiency gains (from
enhanced coordination between the investments in gen-
eration and in the transmission grid, say, assuming that
this coordination is better achieved through vertical
integration) and the necessity to ensure a level playing
field for the operators active in the competitive seg-
ments.

The transition from a pure monopoly position to a more
competitive situation also poses specific problems, par-
ticularly when the industry is labour intensive and
incumbent operators are overstaffed.

A second characteristic that is common to many net-
work industries is the existence of universal service
obligations (USOs). These may take various forms: pro-
vision of a minimal service or of a minimal quality at a
reasonable or affordable price, tariff per equation, for
example a uniform price across regions or across con-
sumer groups, in spite of differences in the cost of pro-
viding the service, etc. For example, for postal services
the Directive 97/67/EC (3) specifies that USO should
include the clearance, transport, sorting and distribution
of postal items up to 2 kg and of postal packages up to
10 kg, as well as services for registered and insured
items. Universal service obligations may include social
tariffs or subsidised services for some groups of con-
sumers; they may apply to all consumers or only to
existing ones (excluding new customers), etc. The cost
of these obligations may also be financed in a variety of
ways, e.g., through internal cross-subsidies between an
incumbent’s product prices, through access charges,
through direct subsidies from a universal service fund,
or by giving the operator a monopoly situation in some
segments. For postal services, for example, USOs are
financed through cross-subsidies combined with the
exclusive reservation of some markets for services that
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are included in the universal services basket. The appro-
priate definition of the USO and the less distorting way
to finance it are the two key issues in this matter.

Some characteristics are shared by only a subset of net-
work industries. For example, both the electricity and the
gas industries face a demand management problem, as
the demand exhibits both a seasonal pattern, which may
not be easily matched by the producers (even though they
can use seasonal storage facilities as in the case of gas),
and an aggregate uncertainty (due in particular to the
uncertain weather), which may require some coordina-
tion between the suppliers’ investments in extra capacity
and the customers’ investments in substitute energy
sources. Other industries still face underdeveloped net-
works — this is for example the case of Greece, Spain,
Portugal and the eastern part of Germany for telecommu-
nications infrastructures, and of several Mediterranean
countries for water purification infrastructures. Most of
the transportation industries face congestion problems,
which raise efficiency issues, since users impose costs to
others by increasing their waiting and transfer time, but
also intermodality and environmental issues. Lastly,
many industries generate public good problems, for
instance the availability and the quality of water, which
raise difficult coordination problems since different
regions or countries obtain their water from common
sources, or the safety of air transportation.

B. Rationale for and implementation of
industry oversight

I. The concept of network industry

While engineers tend to define networks as a set of
nodes and interconnecting lines between the nodes,
economists prefer to focus on those features that might
interfere with an efficient allocation of resources by an
unregulated private sector. The various industries
analysed in the report are too disparate to be encom-
passed in a single paradigm. Yet most of them possess a
couple of features that have in the past motivated the
introduction of regulation in lieu of the standard
antitrust oversight. They typically involve segments that
exhibit substantial returns to scale and therefore are
technologically natural monopolies. Returns to scale
may involve an infrastructure whose unit cost sharply
decreases with volume or whose operation requires an
integrated management: an electricity transmission grid,
mail collection, or a water or sewerage network.
Technological considerations suggest that the infra-

structure ought not be duplicated. This in turn implies
that customers and service providers must be given
access to the infrastructure. Sometimes, returns to scale
may also occur at the customer level as it may be ineffi-
cient to connect the customer to several companies.
Such scale economies at the customer level may also
create a need for interconnection if simultaneously there
are network externalities among customers, that is, if a
customer enjoys the service more when other customers
also consume the same service. This brings us to a sec-
ond feature present in some of the industries covered by
this report. Consumers may want to combine services
supplied by several operators. A subscriber of a
telecommunications operator generally wants to call
subscribers of other operators and therefore use off-net
termination services. A passenger of an airline, train or
bus company may want to take a connecting flight, train
or bus provided by a different company. A letter or a
package may be shipped through several complemen-
tary postal services.

The existence of infrastructures and of network exter-
nalities raises the issue of compatibility and intercon-
nection among non-affiliated operators. Accordingly,
the report devotes substantial attention to the intercon-
nection issue.

II. Government intervention in network industries

Four roles have traditionally been assigned to the State
with respect to its oversight of industries. First, the
State should provide a legal framework that enables an
efficient and reliable enforcement of private contracts.
It should also define general rules of conduct that are
applicable to most or all industries. Antitrust statutes
are meant to put broad restrictions on the formation of
cartels, on the abuse of dominant position, and so forth.
Second, the State should substitute for missing private
contracts; the typical example is the case of diffuse pol-
lution, where the number of polluters makes it prohibi-
tively costly to design private contracts that force
potential polluters to internalise the full social cost of
their actions; in the same vein, government intervention
(in the form of taxes, quotas or markets for pollution
permits) can prevent rent seeking by potential polluters
who could install facilities and then search for monetary
compensation for not polluting. Third, the existence of
infrastructures and/or network externalities raises a con-
cern about the efficient functioning of markets, even if
those are freed from collusive or predatory practices by
standard antitrust enforcement. A third role of State
intervention is thus to promote productive efficiency
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without creating excessive rents and to offer a satisfac-
tory array of services at reasonable prices to consumers.
Fourth, the State may want to depart from pure eco-
nomic efficiency for redistribution purposes. The State
may then redistribute income or services across con-
sumers or across geographical areas.

The report’s view is that the first two aspects of State
intervention into industries are fairly orthogonal to the
nature of network industries. In contrast, the last two
roles, while not specific to network industries, are
prominent in such industries, and therefore are the focus
of the rest of the report

III. Competition policy versus regulation

The opening of network industries to competition has
paved the road for a possible replacement of the tradi-
tional regulatory paradigm by antitrust policy. In the
previous monopolised environments, the main eco-
nomic issues were the setting of a proper price struc-
ture, the encouragement of cost efficiency, the extrac-
tion of monopoly rents and the protection of the com-
pany’s long-term investments against regulatory tak-
ings. Antitrust policy, with its focus on competition and
conduct, had little to contribute. The prospect that the
emerging competition in network industries may disci-
pline firms and force them to be efficient, may rebal-
ance price structures, and may limit potential rents, and
the fact that competitors will constantly interact at the
wholesale and retail levels clearly raise the institutional
design questions of which of regulation and competition
policy is best placed to provide the oversight of network
industries, and of whether these two modes are comple-
ments or substitutes.

In an attempt to clarify the debate on who should over-
see the liberalised network industries, the report begins
with the three standard hazards faced by government
intervention into industries: imperfect knowledge of cost
and demand conditions, capture by interest groups and
political influence, and limited commitment ability.
After stressing the points of convergence between regu-
lation and antitrust, it emphasises several distinctions
between their standard modes of operation. It is argued
that the choice between the two institutions affects: (a)
the transparency of redistributive policies (as less visible
forms of cross-subsidies are less likely to be performed
in a deregulated framework); (b) the timing of oversight
(antitrust enforcement usually operates ex postwhile
regulation allows for more ex antedecisions; an ex ante
treatment enhances commitment, removes part of the

uncertainty faced by firms for their investment deci-
sions, and is more expedient; but it may result in policies
that do not reflect future information acquired by gov-
ernment officials, and it may further encourage capture);
(c) the nature of the information on which the oversight
is based (regulators are often better informed than
antitrust authorities; this however has a cost, as, first,
superior information may worsen the time consistency
problem of public policies, and, second, regulatory
expertise is usually acquired through a long-term rela-
tionship with the industry, which may facilitate capture);
and (d) the role and incentives of intervenors (that is, the
benefits that the intervenors may expect when bringing
information that may impact on decisions).

The report also discusses the issue of independence of
the industry overseer with respect to the political sys-
tem. It reminds the reader of the standard trade-off
between accountability, which is obtained by letting
elected officials control the overseer, and integrity,
which is jeopardised by the capture of elected officials
by interest groups. To the extent that decisions that
have to be reached in the context of network industries
are usually technical and poorly understood by the elec-
torate, the accountability argument should be given less
weight than in other contexts, and so the argument for
independence is reinforced.

The report suggests that traditional stand-alone antitrust
enforcement may in most network industries not pro-
vide the smooth competitive environment it is supposed
to create. As already mentioned, a key feature of a num-
ber of network industries is the need for mutual inter-
connection among competitors. While it is straightfor-
ward to mandate open access on paper, it is much
harder to confront the subtle issues involved in develop-
ing compatibility and interconnection: technological
requirements, level of unbundling, quality and timing of
interconnection and level of interconnection charges.
Each of these dimensions can give rise to anti-competi-
tive foreclosure behaviours by incumbents on the one
hand, and to excessively costly demands by entrants on
the other hand. Designing a proper interconnection pol-
icy requires not only: (a) a sophisticated understanding
of economic incentives and effects, but also, and to a
varying degree depending on the regulatory mode, (b)
substantial technological expertise, and (c) considerable
cost and demand information. Although courts occa-
sionally investigate cases of alleged foreclosure by an
essential facility owner in unregulated environments,
they are unlikely to engage in detailed oversight of
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interconnection policies. And indeed, as illustrated by
the Clear-Telecom dispute in New Zealand, courts have
been somewhat reluctant to become involved in such
policies. The ex postnature of competition policy also
creates considerable uncertainty for entrants who have
to sink substantial investments without knowing an
important determinant (the interconnection charge) of
their profitability. This further handicap of competition
policy in the matter of network industry oversight is
even heavier when the entrants need to leverage them-
selves up in order to finance the said investments, since
the capital market may be concerned by the enhanced
riskiness of lending. Of course the report does not argue
that antitrust enforcers are unable to handle foreclosure
issues; and indeed they do so in a number of unregu-
lated industries, as noted in the discussion of vertical
integration, tie-ins, refusal to deal or to cooperate, and
price discrimination later in the report. Rather, the
report emphasises the need for a careful analysis of
whether standard antitrust intervention against foreclo-
sure or tacit collusion among competitors through vol-
untary wholesale agreements is appropriate in each of
the industries covered by this report.

Last, the report discusses whether regulation and
antitrust are substitutes or complements. The case for
substitution (and thus for a unified oversight) rests on
the possibility of inconsistent or uncoordinated inter-
vention by multiple overseers. But a strong case can be
made in favour of the coexistence of the two modes of
oversight. This case can be based on a reduced scope
for capture, on a smaller likelihood of cover ups in case
of regulatory mistakes, and on the usefulness of creat-
ing advocates for specific causes (for example, the
antitrust enforcers being advocates for competition).

IV. Pricing interconnection

In many network industries, the key to the creation of
competition is the definition of an interconnection pol-
icy. The report considers three prominent situations.
The first two (sections 1 and 2 below) look at one-way
access to an essential facility in a regulated and an
antitrust context, respectively. The third one (section 3)
corresponds to a two-way access between two bottle-
neck owners whose services must be interconnected.

1. Pricing interconnection of competitive services to
a monopoly infrastructure network

A major policy issue in network industries is the liberal-
isation of potentially competitive segments which need

the network as an essential input, which is thus an
‘essential facility’ or ‘bottleneck’. The essential facility
is often monopolised because of large economies of
scale, of first-mover advantages or of technological
superiority. The policy-maker must induce an efficient
allocation of resources. This involves, among other
things, creating proper conditions for entry into the
competitive segment while not inducing excessive
entry, not expropriating previous investments or dis-
couraging future ones in the monopolised segment, or
not generating inefficient bypass.

This question is a classic one in antitrust economics, as
courts have been asked to investigate the existence of
foreclosure and the design of relief policies in industries
as diverse as the cement, railroad and computer reserva-
tion systems industries. Also, and it is the subject of this
interconnection literature, it has lately received substan-
tial attention in the regulatory context of the creation of
competition in various segments of the activity of a
dominant natural monopoly. In the telecommunications
industry, the impetus for the development of intercon-
nection policies was the opening of competition in the
long distance markets; new entrants (such as Mercury
in the UK and Sprint and MCI in the USA) needed
access to the dominant operator (British Telecom,
AT&T) s’ local networks to reach the customers; it then
became clear that interconnection charges would play a
much broader role as competition started developing in
the local segment from cable companies and mobile
operators who needed access to long distance services
and in value-added services, and as networks began to
proliferate. But the issue is not specific to telecommuni-
cations: It has been argued for instance that transmis-
sion for electricity, pipelines for gas, tracks, rails and
stations for railroads, and mail collection and distribu-
tion for post offices are natural monopoly segments to
which rivals in complementary segments (generation of
electricity or production of gas, freight or passenger
train operation, mail transportation) must have access in
order to compete.

The recent years have witnessed a broad array of rec-
ommendations and practices. Entrants typically argue
for a cost-based access charge such as long run incre-
mental cost of access. It is however, widely accepted
that marginal cost pricing of access prevents the domi-
nant telephone operator from efficiently recovering the
fixed costs of the network (and possibly the deficit
stemming from the universal service constraints.) Many
regulators and economists have suggested long run
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incremental cost plus a mark-up as a workable alterna-
tive to allow recovery of the ‘access deficit’. What is
put into the mark-up is the object of intense debate.
Should it be an accounting allocation of the access
deficit as under fully distributed costs? If so, should it
take the form of a uniform mark-up on all services or
else of a mark-up proportional to long-run incremental
cost (the ‘Allais rule’), as was suggested in the WIK-
EAC report written for the European Commission or
recommended, in the form of Forward Looking long-
run incremental costs (FLLRIC), by the 1996 US
Telecom Act? Or should the mark-up be related to the
use that is made of the access by the telephone opera-
tor’s competitors and therefore depend also on demand
considerations?

The report first reviews standard interconnection poli-
cies and states the conditions for efficient one-way
interconnection. It concludes that:

(a) A discussion of an access rule without reference
to the rest of the regulatory environment has lim-
ited interest. The quality of an access pricing
rule depends on the determination of prices for
the final products.

(b) If the regulators are not constrained in their
panoply of instruments, the access charge is
determined solely by the concerns of creating
efficient entry and avoiding inefficient cream-
skimming, and of participating to the recovery of
the access deficit. The ‘generalised access
charge’ (access charge, plus excise tax on the
competitors’ goods) depends on the use that is
made of the access.

(c) The dominant, practically-oriented view is to
base the pricing of the infrastructure owner’s
intermediate goods purely on costs. This
approach includes the traditional fully-distrib-
uted-cost (FDC) methodology. Basing access
prices on cost may have perverse incentive
implications. Further, fully distributed cost pric-
ing induces cherry-picking by the competitors,
and thereby generates allocative inefficiencies
and jeopardises the recovery of the access
deficit. It also creates inefficient bypass.

The Ramsey approach, which limits incentives for
cherry-picking, is theoretically more satisfactory.
The main difficulty with this approach is that the

regulators are unlikely to hold the required informa-
tion about demand. The main hope for obtaining
Ramsey-orientated prices is the delegation of pric-
ing to the operator. A partial price cap, that is a
price cap on retail services only, has two flaws com-
pared to a global one, encompassing both retail and
wholesale services. First, the omission of the inter-
mediate goods in the operator’s price cap subsidises
price increases on the competitive segments and
biases the rate structure toward high prices in those
segments and low prices in the non-competitive
ones. Second, this omission complicates the setting
of the weight of competitive prices in the price cap,
as it requires forecasts of the operator’s market
share besides the prediction of total demand in the
competitive segment. A global price cap penalises
increases in both access prices and final prices and
induces the operator to price discriminate very much
the way an unregulated firm would do, except that
its entire price structure is brought down by the cap.

(d) The separation of powers has deprived regula-
tors from many useful instruments such as excise
taxes on competitors’ products, profit redistribu-
tion, or lump-sum entry subsidies. Consequently,
regulators are forced to use the access price to
arbitrate among conflicting goals (recover the
access deficit, prevent inefficient bypass and net-
work duplication, capture competitors’ rents or
ensure that competition is viable, etc.). The
report describes the direction of the corrections
that must be made in the access rule to reflect
the lack of instruments.

2. Bottleneck access and market foreclosure in an
unregulated environment

Where an unregulated monopoly operates a facility that
is an essential input to competitive service providers,
the situation raises market foreclosure issues, which has
given rise to the so-called essential facility doctrine.
(Examples of essential facilities to which competition
law has been applied include a stadium, a railroad
bridge or station, a harbour, a power transmission or a
local telecommunications network, and a computer
reservation system.) According to the received defini-
tion, foreclosure refers to any dominant firm’s practice
that denies proper access to an essential input it pro-
duces to some users of this input, with the intent of
extending monopoly power from one segment of the
market (the bottleneck segment) to the other (the poten-
tially competitive segment). Strongly criticised by the
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Chicago School, the foreclosure doctrine has recently
been revived by the observation that such an upstream
monopolist in general cannot fully exert its monopoly
power without engaging in exclusionary practices: It
thus has a incentive to exclude some downstream users,
not to extend its monopoly power in the downstream
segment, but to preserve and exert its own upstream
monopoly power. (A similar observation is commonly
made for patent licensing and franchising. A patent-
holder, for example, is unlikely to make much money if
it cannot commit not to flood the market with licenses:
if everyone holds a licence, intence downstream compe-
tition destroys the profit created by the upstream
monopoly position; therefore, a patent-holder would
like to restrict the number of licences. A similar argu-
ment applies to the number of franchisees.)

Foreclosure can be complete (as in the case of a refusal
to deal) or partial (as when the bottleneck owner simply
favours some downstream firms, e.g. its subsidiary),
and can also be performed in various ways: (a) The bot-
tleneck owner can integrate vertically with one or sev-
eral firms in the complementary segment and refuse to
deal with potential competitors (relatedly, it may
engage in tie-ins and refuse to unbundle, thereby deny-
ing access to the essential facility); (b) in the presence
of economies of scope or scale generated by the cooper-
ation between firms in the same market, a dominant
group of firms may put its competitors at a disadvan-
tage by refusing to cooperate; (c) the bottleneck owner
can grant exclusivity to a subset of firms on the comple-
mentary segment, and thus de facto exclude their rivals;
(d) second- and third-degree price discrimination gener-
alises exclusivity arrangements by favouring some cus-
tomers over the others, while giving the bottleneck
owner some flexibility in serving discriminated-against
customers.

A number of remedies have been considered, which can
be grouped into five categories: (a) Structural policies
such as divestitures and line of business restrictions are
often considered in last resort, as they may involve sub-
stantial transaction costs of disentangling activities and
may jeopardise the benefits of integration; (b) access
price or quantity control; (c) price linkages: antitrust
authorities often try to use other prices - for access or
retail goods - as benchmarks for the access price (the
efficient component pricing rule (ECPR), also called
the Baumol-Willig rule, the imputation rule, the parity
principle, and (perhaps confusingly) the non-discrimi-
nation rule, links the integrated monopolist’s access and

retail price: namely, the access price charged to com-
petitors should not exceed the price charged by the inte-
grated firm on the competitive segment minus the incre-
mental cost of that firm on the competitive segment);
(d) ‘common carrier’ policies; and (e) disclosure
requirements.

Three broad policy implications can be drawn from the
recent literature. First, it does matter whether the more
competitive of two complementary segments lies
‘upstream’ or ‘downstream’: Prices are always lower
when the bottleneck owner lies upstream (that is, is not
at the interface with final users: this observation thus
supports common carrier policies). Second, non-dis-
crimination laws may have the perverse effect of restor-
ing the monopoly power that they are supposed to fight
(non-discrimination rules benefit the upstream bottle-
neck because by forcing it to sell further units at the
same high price as the initial ones, they help the bottle-
neck commit not to flood the market). Third, the effi-
cient component pricing rule, which was designed for a
regulated environment but is also used in antitrust con-
texts, often has little bite in an unregulated environ-
ment: ECPR only provides a link between access and
final prices and is therefore only a partial rule; an inte-
grated firm with upstream market power can still exer-
cise its market power by setting a high price for the
final good and, at the same time, set a high access
charge to prevent other firms in the competitive seg-
ment from becoming effective competitors.

Vertical integration and foreclosure may also have
social merit in some instances. For example, unre-
strained competition may sometimes lead to excessive
entry and duplication of fixed costs, and vertical fore-
closure may help reducing this excessive entry. Also,
vertical integration may help the upstream and down-
stream firms to achieve a better coordination, for exam-
ple by providing better incentives to monitor firms’
efforts. Last, foreclosure, like patents, may provide an
innovation with a rent and therefore an incentive to
innovate. The dynamic efficiency gains linked with
innovation must then be traded off against the static loss
created by foreclosure. This part of the report concludes
with a list of such potential defences.

3. Competition between infrastructure operators
and the problem of two-way access

In many network industries a developing liberalisation
has already produced, or is likely to produce, substan-
tial changes in the way a number of the industries cov-
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ered by this report operate. In particular, in some of
those industries, regulatory scrutiny has already given
way (or soon will) to a competitive market place from
which detailed regulation has withdrawn. This is for
example the case for air transportation, which was liber-
alised long ago in the USA and will soon be so in
Europe. Similarly, in telecommunications, legislators,
regulators, and antitrust authorities envision a transi-
tional period followed by the substitution of competi-
tion policy for regulatory supervision: In the USA the
1996 Telecommunications Act aims at facilitating entry
(including by the long distance companies) into the
regional Bell Companies’ territories while allowing the
latter to enter the long distance market; in Europe the
industry will be fully open to competition by January
1998. The New Zealand’s ‘light-handed’ regulatory
regime, which relies on private negotiations between
competitors to secure interconnection agreements,
already provides a test laboratory: the regulatory
authority has been abolished and the dominant firm
(Telecom) and the entrants (Clear, BellSouth New
Zealand) are subject only to general antitrust provisions
on the abuse of dominant position and on vertical
restraints.

When several infrastructure operators compete head-to-
head for final customers, a first issue, already men-
tioned in section 1 above, concerns the compatibility of
the competing networks. There exists a second and
related issue: Even when network operators choose or
are required to be compatible or interconnected, there
remains the issue of the determination of the mutual
access conditions provided by the competing operators.
Two main concerns arise in this context.

First, one may fear that established networks use their
interconnection agreements to facilitate cooperation in
the final market (collusive behaviour concern). This
concern is validated by recent analyses of competition
between established telecommunication networks,
which compete for subscribers but, at the same time,
will have to agree on mutual access conditions and in
particular on the access charges to be paid for cross-net-
work communications. It is shown that, under a variety
of alternative assumptions on the type of retail competi-
tion, higher access charges tend to lead to higher retail
prices (the access charge has to be paid for each com-
munication terminating on another network, and thus
increases the marginal cost of communications per-
ceived by operators and induces them to raise their final
prices; even if the total access charges paid to each

other by the operators perfectly balance in fine, they
still affect the operators’ incentives to raise prices).
Hence, unconstrained negotiations on (possibly recipro-
cal) access charges are likely to generate undesirable
outcomes (the operators indeed have an incentive to
agree on ‘high enough’ access mark-ups in order to
induce themselves to set monopoly retail prices; more-
over, a non-cooperative determination of access charges
may well lead to even worse outcomes, i.e., to even
higher access and retail prices, due to standard double
marginalisation problems).

Standard regulatory interventions such as the efficient
component pricing rule may moreover not be very
effective or even desirable in such two-way bottleneck
situations. The interpretation of ECPR, incidentally, is
not obvious in such situations. In particular, the notion
of ‘bottleneck’ varies according to whether an ex post
or an ex anteperspective is adopted: once consumers
have joined a network, both the originating and termi-
nating ends are bottlenecks, whereas ex ante, the com-
plementary segments are (possibly imperfectly) com-
petitive. Indeed, a first inspection suggests that ECPR
may soften price competition. (For example, if the oper-
ators first negotiate the access charges before deciding
on their retail prices, a high access charge can serve
under ECPR as a commitment to charge a high retail
price. And if the operators set their access and retail
prices simultaneously, then under ECPR a network can-
not undercut and gain market share without providing
its competitor with a windfall gain on access, which
again tends to soften retail price competition.)

Second, it is often suggested that, during a transition
period toward competition, characterised by the pres-
ence of a large, well-established dominant operator,
entrants may be handicapped by the incumbent’s reluc-
tance to provide access to its network on a reciprocal
basis and at a reasonable price (entry deterrence con-
cern). This again is validated by a careful analysis of
competition between, say, a well-established telecom
operator, with full coverage, and another operator,
which initially has no coverage and must thus incur an
investment cost related to the coverage it is planning to
offer. First, if the entrant’s coverage is small, the
incumbent network has an incentive to refuse intercon-
nection (or to delay indefinitely the reach of an agree-
ment), since in the absence of interconnection it can
corner the market at a profitable price. Second, if inter-
connection is mandated but each operator is left free to
set its access charge, the incumbent has an incentive to
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set its own access charge at a prohibitive level, as this
constitutes a standard ‘raising rival’s cost’ strategy.
This suggests that imposing reciprocity in the setting of
access charges may be a particularly good idea when
entry or coverage is at stake, that is, when the industry
is still in an immature phase of network competition.
However, reciprocity may not suffice to prevent entry
deterrence. If for example the incumbent can charge
different prices for calls depending on whether they ter-
minate on its network or its competitor’s network, it can
still effectively block entry even under a reciprocity
rule by insisting on a high access charge, and by charg-
ing a high retail price for off-net communications. It
thus discourages its own subscribers to call the other
network (a strategy the entrant cannot mimic if its cov-
erage is small), and avoids paying high access charges
to its rival. (Even if termination-based discrimination is
banned, a reciprocity rule for the access charge may
still not suffice to generate the best outcome, as the
entrant has an incentive to underinvest in coverage (or
other dimensions of quality) in order to soften competi-
tion: by leaving a large captive market to the incum-
bent, it indeed induces this operator to maintain high
prices.)

C. Universal service obligations

The universal service obligation (USO) occupies a
prominent place in the policy debate regarding all major
network industries in the EU. First, the report specifies
the scope of its study and emphasises that it focuses on
the specific notion of ‘universal service’ ; it is not
meant to provide a systematic discussion of the much
more general concept of ‘public service’ which has
been traditionally a major building block of public pol-
icy in many European countries. Though related, public
service and universal service are by no means syn-
onyms. The two concepts have different contents,
reflect different attitudes of the policy makers, and lead
to very different policy implications.

The recognition of the need to correct or supplement the
market mechanism for reasons of efficiency or equity
has led, in many countries, to the emergence of the
notion of ‘public service’, according to which some
activities should be directly entrusted to public authori-
ties (or at the very least be subject to a tight regulation).
This tradition is particularly well-established in coun-
tries like France and Belgium, but many other European
countries also have a long tradition of public service.

The scope of this notion of public service is rather large
and, depending on the specific country, it may include a
more or less significant number of goods, services and
activities. In most instances, it includes the provision by
public authorities (or administrations) of ‘essential’
public goods like national defence, police protection,
justice etc., but also sectors like education, health (care
and insurance), social insurance, etc.

In many European countries, the notion of public ser-
vice has traditionally been extended to include public
intervention in some of the major network industries
(such as electricity, telecommunications, postal ser-
vices, railway transportation, etc.). As for education and
healthcare, the rationale for such policies lies essen-
tially in the specific characteristics of the underlying
products and services. The goods produced by network
industries involve various externalities (including prob-
lems of environmental protection). They often consti-
tute essential inputs which are of crucial importance
both for national security and for the growth perspec-
tives of the economy. They often involve investment
decisions that call for long-run (and even inter-genera-
tional) trade-offs which may not be accurately reflected
in available markets. Last, but not least, they have
strong redistributional implications which lead to the
concern that market provision may not be sufficient to
guarantee a fair and non-discriminatory access to these
services for all income groups and in all locations of the
country.

This philosophy of public service may be hard to recon-
cile with the liberalisation of network industries. To the
extent that a public service requires the direct provision
of the good by the public sector, its very nature is chal-
lenged by the introduction of competition. However,
this does not necessarily mean that all the features of
public service have to be given up if an industry is lib-
eralised. Liberalisation can be accompanied by regula-
tory measures which aim at preserving some of the
essential features of public service. The universal ser-
vice obligation, provides one example of such a regula-
tory policy.

The objective of Part two of the report is to clarify the
(rather elusive) concept of universal service obligation
and to see how liberalisation may lead to an evolution
of the concept. Universal service obligations (USOs)
are traditionally viewed as the obligation for an opera-
tor to offer specified or all services at a ‘good quality’
level, at ‘affordable rates’, and to ‘all’ users. The quota-
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tion marks in the previous sentence refer to the fact that
items enclosed by them are not well-defined. As a mat-
ter of fact, the USO concept is often made more precise
by additional requirements such as uniform pricing
across consumers or geographical areas. The drawback
of such refinements of the concept is that they side-step
the goals and focus on the instruments.

There are really two issues concerning USOs. First,
what is their rationale? Second, how should they be
implemented?

Concerning the raison d’êtreof USOs, the report makes
a distinction between rationales that are relevant and
those which seem minor, if not flawed. The report, as it
should, takes a normative perspective on the matter. But
it should not be forgotten that USOs are often the out-
come of a political process and therefore are not neces-
sarily motivated by social welfare considerations. On
the consumer side, some pressure groups have been
quite successful in obtaining subsidies that are mildly
visible, and are strong proponents of the current system
as they are concerned that these subsidies might be
removed, were they to become more transparent. On the
producer side, incumbents may use the existence of
USOs as an excuse to stall liberalisation, and entrants
may lobby in favour of strict restrictions on the incum-
bent in order to weaken its competitive position.

In the policy debate, USOs are often motivated by the
existence of network externalities, on the basis that
enabling more consumers to use a service benefits other
consumers of that service in the presence of network
externalities. The report argues that, as it stands, this
argument has limited relevance. On the one hand, a
number of USOs in network industries are not specifi-
cally designed to boost network externalities. On the
other hand, operators may benefit if network externali-
ties are exploited, to the extent that they are able to cap-
ture some of the increase in consumer surplus, as has
been illustrated by a number of unregulated industries
(software, VCRs, and so forth). Similarly, a ‘public
good’ approach to USOs seems to require further argu-
mentation.

The report therefore argues that the currently well-
grounded rationale for USOs is the redistribution con-
cern. This rationale can be further divided into the
desire to help low-income groups and that of fostering
the development of poor or underpopulated areas. But,
although such redistributions are desirable, they do not

by themselves vindicate USOs. Redistribution to poor
people a priori should be based on income redistribu-
tion and as much as possible avoid distorting relative
prices. That is, it is often more efficient to provide the
poor with income rather than to encourage over-con-
sumption of specific goods and services. But, even tak-
ing for granted that income and wealth taxation are
imperfect, so that it may be optimal to use taxes and
subsidies on consumption goods in order to achieve
redistribution, it must still be examined whether redis-
tribution should take the form of subsidies on telecom-
munications or water or of subsidies on education, child
care, healthcare or food. (Of course, such subsidies
need not be inconsistent. In any case, one must pay
attention to the consumption of poor people relative to
the rest of the population in order to know whether the
inefficiency attached to the subsidy indeed has a redis-
tributive benefit counterpart.) The same issues arise
with regional redistribution. One must assess whether
income transfers would not dominate redistribution
through prices and whether the latter cannot have per-
verse effects (as may be the case for some transporta-
tion projects that speed up a region’s decline.) In short,
the report argues that redistribution through prices has
good foundations but that one should not take such
manipulations of prices for granted, and thus that one
should conduct thorough comparisons of alternative
redistributive policies.

The report next turns to the (related) issue of implemen-
tation. For a given redistributive effort, one would want
to choose the redistributive instruments that distort the
economy the least. The report discusses a methodology
for comparing dead-weight losses for alternative poli-
cies.

The report then focuses on the design of USOs in a lib-
eralised environment. The first possibility is to impose
both the USOs and their costs on a single operator. This
option creates cream-skimming and entry by less effi-
cient competitors. To provide the operator subject to the
USO with a guaranteed source of financing to cover the
cost of the USO, one can allocate it a monopoly
(‘reserved’) segment. This policy however unduly
restricts the ‘tax base’ from which the USO deficit must
be covered.

The second option is to again impose the USO on an
exogenously determined operator, but to ask all opera-
tors to contribute through ‘taxes’ on the ‘industry’ ser-
vices. Taxes can be levied on retail services or on the
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USO operator’s access charges (other revenues like
those stemming from the auctioning of licences can also
be used to cover the USO deficit). Taxes on retail ser-
vices and on access charges are quite similar, except in
the presence of bypass opportunities or of variable pro-
portions technologies, for which a tax on access distorts
the rivals’ choice of inputs. It should be emphasised
that optimal taxes are not purely cost-based and must
reflect the intensity of competition and the elasticities
of demand in the various segments. (See the discussion
on access pricing in section IV above.) The report also
discusses the properties of ‘menus’ such as those
defined by ‘pay or play’ -type taxes.

Last, one may refrain from selecting a priori an operator
for the provision of USO services. One can for instance
organise an auction in which firms announce the com-
pensation they demand to fulfil a prespecified obliga-
tion in a given area and the lowest bidder is selected.
This method has attractive features, but also raises the
standard issues of market power in the auction, and
especially of the incentive for the operators to properly
invest in infrastructure if their assets are later auctioned
off. An alternative method consists in setting up a sys-
tem of taxes and subsidies, but not specifying who is
entitled to receive the subsidies. In such a system, all
operators can serve target consumers or areas and be
subsidised for the corresponding services.

D. Policy implications for European
network industries

We briefly review below the main policy implications
of the above economic analysis for the future of
European network industries. Part Three of the report
discusses those issues in further detail.

I. Telecommunications

The main policy issue in the telecommunications indus-
try lies in the determination of the modes of access and
the access prices.  Purely cost-based access faces a seri-
ous measurement problem. Imperfect cost-based prices
may raise substantial difficulties, cream-skimming or
price squeezes. This suggests that alternative, more
demand-based access prices, for instance in the form of
a global price cap, may be worth exploring. The main
objectives should be to avoid inefficient duplication, to
promote efficient entry and to allow for the recovery of
sunk investments: in this respect, too high lease or
access prices lead to the undesirable duplication of seg-

ments of the network and to inefficient bypass, and can
also deter efficient entry, whereas too low lease or
access prices generate inefficient entry and also create
recovery problems.

The cost of USOs is also a much debated issue, which
may be studied using engineering models of networks.
Such models are however still in their infancy and have
recently been (May 1997) deemed by the FCC to be too
imprecise to be used directly in the determination of the
access charges. Regarding its financing, it seems desir-
able to use taxes with the largest possible base rather
than access charges. Some form of competition, through
auctions for franchises subject to quality control, may
also be explored.

II. Postal services

This sector has some specificities, declining demand
and high labour intensity, which imply that any policy
resulting in a substantial loss of market share for the
historic operator may not be accepted on political
grounds. Hence one of the major issues relates to the
nature, degree and speed of liberalisation.

Distribution is the segment of the industry which has
most of the characteristics of a natural monopoly.
Since, as shown by the Swedish and Finnish experi-
ences, the historic operator will probably retain a domi-
nant position in the market at least within a foreseeable
future, the question of providing downstream access to
its network may arise.

The last key issue concerns the design and the financing
of the USO: Currently, USO is financed through cross-
subsidies and the grant of a monopoly protection for
some products, which artificially reduce the ‘tax base’;
alternatives, such as access surcharges or the constitu-
tion of a USO fund might be explored.

III. Electricity

One of the main issues is to ensure a competitive
behaviour in generation. In particular, the English pool
system has been criticised for leading to excessively
high prices: with a few generators, the potential for
price manipulations seems high; on the other hand,
excessive competition may make it difficult for genera-
tors to recover their fixed costs.

A second issue concerns the ownership and the pricing
of the usage of the high-voltage grid. The determination
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of adequate nodal pricing and the coordination of
investments in generation and in transportation are the
main issues there.

On the distribution side, the main issue is to design effi-
cient access charges so that large customers can directly
deal with generators without impairing economic effi-
ciency. Demand management, that is, the coordination
of suppliers’ investments in extra capacities and of cus-
tomers’ investments in substitute sources of energy, has
also to be taken into account.

Lastly, USOs do not appear to pose a problem (since
they are in general restricted to household users, who
are not allowed to choose their supplier).

IV. Natural gas

One of the main issues in the natural gas industry con-
cerns the vertical structure of the industry: Should the
bottleneck owner face line-of-business restrictions, that
is, should there be a divestiture of the incumbent’s sup-
ply or transportation units, and possibly of seasonal
storage facilities? The merit of such a proposition
would be to establish a level-playing field among firms
if none of them is integrated forward into transporta-
tion, while its drawback would be to possibly generate a
lack of coordination between supply and transportation
investments.

In the short term, the main objective is to select the
lowest cost suppliers. Hence, as for electricity, prices
should differ across nodes so as to reflect transportation
constraints and to provide customers and suppliers with
the right signals. In the case of a vertically-integrated
transportation system, efficient access prices must be
designed so as to encourage efficient entry while induc-
ing the vertically integrated operator to invest and
maintain the network properly and not to try to deny
rivals’ access to the bottleneck. In the long term, the
main issue is the coordination of investments between
suppliers, pipeline operators and large customers. A
potentially interesting incentive mechanism for the
transportation owner would consist in the design of a
price cap on a basket of nodal prices.

V. Water

The regulation of local networks first requires the
choice of its operator, possibly through auctions, and
then poses the classic trade-off between the need to give
this operator adequate incentives for efficiency (which

would favour a price cap approach) and the desire to
extract the monopoly rents (which would tend to favour
a rate-or-return or cost-plus approach). The fact that the
network infrastructures are underground however cre-
ates additional difficulties in the evaluation of their
quality, in particular when they are old. Moreover, if
the regulator chooses to use concession contracts, one
must assess ex antethe extent of the investments
needed to replace the used elements of the network and
to maintain them, and the monitoring of these necessary
projects is also a difficult task.

The global management of the resource raises a sub-
stantial problem due to pollution. This is complicated
by the fact that what is observed is not the level of pol-
lution of individual agents but only that of a group of
agents. Moreover, as water runs along rivers that often
cross several regions, the issue of the appropriate geo-
graphic region under jurisdiction and the coordination
among the regulatory authorities of the various regions
are important questions.

VI. Urban transport

There is increasing support for private participation in
providing urban transit services. However, choosing the
adequate (de-)regulation is still debated. Like all others,
this industry does not seem to constitute a contestable
market, and it is thus not possible to rely on potential
competition. Similarly, a system of urban transit organ-
ised around the competition of several firms is hardly
conceivable, due in particular to the need of coordinat-
ing different types of vehicles and services in the use of
the same set of transport nodes, and to the fact that
some services are more profitable than others.
Competitive tendering seems to be an efficient way to
allocate the rights of access.

Another set of issues relate to the need to improve inter-
modal passenger transport and the environmental
impact and the congestion costs.

VII. Air transport

The main issue in the air transport industry concerns the
allocation of airport slots. The liberalisation of the
industry in Europe can only bear fruit if entry on the
main routes is not impeded by the difficulty in obtain-
ing landing slots. The use of auction-type mechanisms
should be explored, along with consistent regulations of
the usage rights of slots.
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Another important issue is the need for an adequate
competition policy. The USA experience shows that
competitive pressure in itself is not sufficient to prevent
airlines from exploiting their monopoly positions. For
example, the prices of flights from USA hub airports
dominated by one airline are higher than the prices of
similar flights from airports where several lines com-
pete. Among others, frequent flyer programmes, code
sharing, and the management of commuter reservation
systems should be examined as potential barriers to
entry and/or tools for collusion.

Competition may not be workable for small routes,
where increasing returns to scale are important. It may
then be desirable to subsidise the service of those
routes, using a compensatory fund as allowed by
Council Regulation (EEC) 2408/92.

VIII.Railway transport

The main issue in the railway transport industry is how
to introduce a degree of competition in the sector in
order to improve the efficiency of the companies and
adapt supply to demand, not only in quantity but also in
quality. In particular, which authority should be in
charge of the regulation, and how are the access prices
to the network and the allocation of the slots on the dif-
ferent portions of the network to be determined?

Currently, access pricing (when available) is entirely
cost-based, which will be the source of systematic dis-
putes between operators if competition becomes effec-
tive.

Another set of issues relate to the interoperability of
European domestic rail networks: although this may
primarily seem a technical problem, the lack of interop-
erability can also be used strategically to deter entry in
each other’s markets.

Regarding freight transport services, it may be desirable
to dedicate parts of networks to freight services only, in
order to promote ‘trans-European rail freeways’. This
raises again the issue of interoperability, but also the
question of intermodality. Solving the latter issue
requires some technological solution, such as the use of
containers that could be indifferently transported by
ships, trucks and trains, but those ‘trans-European rail
freeways’ would also benefit from the emergence of
‘one-stop shops’ which would organise the services on
the whole corridor.

A last issue relates to the transition period, where exist-
ing, overstaffed national operators may not be competi-
tive (which may also create political obstacles to the
liberalisation). An interesting approach has been
adopted in Germany for DBAG: on the one hand, a new
structure was created and the current employees of the
existing railways companies could choose between
being directly employed by DBAG under private sector
labour conditions or joining this new structure with
their civil servant status; on the other hand, DBAG can
use the services of these employees under the condi-
tions of private sector, the federal government subsidis-
ing the difference. With this solution, DBAG does not
support non competitive cost conditions while its for-
mer employees preserve their social advantages.
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Introduction

Are network industries extraordinary economic entities,
characterised by features so specific that they escape
traditional analysis? Or are they just the meeting place
of complex but classical economic problems? The
answer to this question is not purely academic. There is
a strong policy concern in the idea that a network indus-
try is analytically inextricable because it cannot be dis-
mantled in any way without losing its intrinsic qualities.
The observation that compatibility and interconnection
produce substantial benefits to the consumer might sug-
gest a rationale for monopolisation, vertical integration
and regulation. In practice however, various segments
can be served by non-integrated firms and exposed to
some form of competition. For instance, in the water,
gas or electricity industries, there is no evidence that
efficiency is impaired when upstream stages of the pro-
duction process (collection, extraction, generation ...)
and the downstream stages (distribution, supply) are
fulfilled by different players.

Modern economic analysis is now well equipped for the
analysis of network industries. New tools have recently
been developed that shed light on alternative policies
regarding investment, production, pricing and regula-
tion of these industries.

To get some insight into the economic problems raised
by large network industries, we begin by giving defini-
tions and illustrations of the concept of a network (sec-
tion 1). Then, we exhibit purely technological costs and
benefits of network activities in section 2. We focus on
gains from horizontal and vertical integration which are
essential in network activities even if they are not spe-
cific to these activities. The third section is devoted to a
discussion of the economic advantages and drawbacks
specifically due to a network organisation: density
economies on the one hand and club and congestion
externalities on the other hand. In section 4 we give
some intuitions on how networks can tolerate variable

doses of static and dynamic competition without losing
their efficiency. Finally in section 5 we present a typol-
ogy of network industries based on the former charac-
teristics and helpful for policy-oriented decisions.

1. The concept of network

1.1. Definitions

There is a strong heterogeneity in the population of the
so-called network industries and the frontier with other
types of industries is somewhat fuzzy. That electricity,
telecommunications or postal services must be studied
as networks is not questionable. In contrast, food retail,
newspapers or insurance services, although they possess
some similar features (e.g. multi-point distribution), are
not often called networks.

In its simplest economic definition, a network is a set of
points (or nodes) and interconnecting lines (or edges)
organised with the object of transmitting flows of
energy (electricity, heat), information (sound, data, pic-
tures) or material (water, freight, passengers, etc.). Each
point can be an originating node from which the flow is
emitted, a terminating node, that is a node receiving the
flow, or a node that plays an intermediary role of trans-
mission, storage, amplification, coordination, dispatch-
ing and so on. Some networks are one-way, like gas,
cable TV  and water delivery while others are two-way,
such as passengers transportation or telephone.

The essence of a network is that (almost) every pair of
nodes can be linked by more than one line.
Consequently, the path between an initial node and a
terminal node is generally not unique, allowing impor-
tant organisational advantages, but also some costly
drawbacks when the flows cannot be perfectly con-
trolled. This characteristic of multiple potential links
explains why many economists enlarge the notion of
network to informal organisations, such as the set of the
users of VHS video-recorders or the users of PC-type
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computers. Their common feature is that flows of prod-
ucts or services can be easily transmitted between any
two points in the network, with or without the help of a
material infrastructure.

Given the flow transfers to be performed, the best net-
work is the one that minimises total costs.
Consequently, the design of a network results from a

trade-off between building costs and operating costs.
When building costs are very high as compared with
operating costs, the best network contains few lines,
which can require the creation of interconnection nodes.
On the contrary, when operating costs are dominant, the
best solution is a dense network with most final nodes
directly connected to each other, without any intermedi-
ary. (See Box 1.)
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Suppose that three agents A, B and C are to be con-
nected within a network. The first solution is a ‘dense
network’ like network � that connects directly any cou-
ple of the three agents. It is clearly very costly in terms
of infrastructure investment. On the contrary, network �

is a ‘minimal network’. In this second type of connec-
tion, one needs shorter lines but it is necessary to create
an intermediary node I, which any flow will have to
cross, incurring operating costs for screening and dis-
patching.

Most networks have an intermediary configuration like
network �, reflecting the trade-off between operating
costs and building costs. Of course, a final node can be

used as an intermediary node for storing, translating or
rerouting the flow.

Box 1:Dense versus minimal network



1.2. Some illustrations

At this very simple level of definition, we can give exam-
ples of network configurations and begin to present some
of the economic and political problems they raise. For air
transport of passengers, the essential determinants in the
configuration of commercial networks are the intensity of
the administrative regulation and the development of
computerisation in airport management, together with the
economic cost of buying (or renting) and operating
planes. Since aerial routes are free and since the compa-
nies of air transport can lease almost anything (airport
slots, aeroplanes, crew, reservation systems, etc.), the
design of their commercial network is actually very sen-
sitive to the public authorisations or obligations to oper-
ate airlines. While most domestic airlines networks have
long been close to the model of configuration ( in Box 1
under regulated access, in countries where competition is
at work, airline companies have adopted an ‘hub-and-
spoke’ system, that is a minimal configuration (. In most
cases, the intermediary point chosen (the hub) was an air-
port that already existed: for instance point I was located
in A which resulted in the disappearance of the direct line
between B and C (see also Box 3). Nevertheless, the new
design of the networks has resulted in costly arrange-
ments of airports and of company organisations to create
hubs, which show that the suppression of lines entails
high connection costs.

An illustration of a dense network ( is given by the citi-
zen-band addicts who can call each other within a given
area using free airwaves. Clearly, the building cost of
lines is zero and they do not need any intermediary
node for dispatching their calls. Each member can send
a message to all others and can receive their messages,
provided they are simultaneously present on the same
wavelength. If two members want to communicate pri-
vately, they have to agree on unusual particular timeta-
bles and wavelengths, or to adopt a cipher.

In railway transportation, both building and operating
costs are very high. Competition by aeroplanes, cars and
trucks has resulted in a loss of density of the rail net-
works as compared with the first half of the century. The
setting of new railnets is highly expensive because of the
price of land and the requirements of fixed equipment.
This and the maintenance costs explain configurations
with a minimised length of lines. But the shorter the total
length of lines, the longer the average duration of travel,
which increases the operating cost. As the designers of
the network have to take into account the total cost, the
final layout is always a compromise. As an illustration,

network � in Box 1 is not very different from the map of
the high speed train planned for Texas in 1992, with
A=Dallas, B=Houston and C=San Antonio.

The identification of the final points of a network (and
consequently its size) is exogenous or endogenous
depending on the nature of the flow transported. When
the product is not storable, as is the case for electricity,
the network necessarily connects the production nodes
to the final consumption nodes. On the contrary, for
storable goods like letters, the network can be arbitrar-
ily shortened upstream as well as downstream, each
user sending or receiving mail at home, or at collective
boxes, or at the central post-office. The same is true for
water, but because of its permanent use and of public
health requirements, the best solution is a direct connec-
tion of the drinkable water pipes to the taps of the final
user and of the final user’s draining system to the sani-
tation network, except if a cheaper local alternative is
possible (e.g. sinking a well). Similarly for gas, each
user has the choice between the connection to the distri-
bution network and repeated purchases of gas cylinders.
In areas with a very low density of population, the con-
nection costs to a distribution network are too high and
the use of cylinders will be preferred.

Also, the design and the operation of a network strongly
depend on the homogeneity of the product. A kilowatt-
hour of electricity, a cubic metre of drinkable water or a
cubic metre of domestic gas are completely standardised
products. When they are injected at one point of the net-
work, their destination does not matter since each unit is
a perfect substitute for any other unit, which highly sim-
plifies the dispatching. Clearly, this cannot be true for
personal letters or telephone service, neither for passen-
gers transportation. In the latter cases, each unit injected
into the network is identified from the very beginning
and no substitution is allowed. Sorting, bulking and
unbulking are essential and costly stages in the opera-
tion of the network. The identification of units circulat-
ing through the network is also essential for measuring
and billing individual consumption. For electricity, gas
or water this can only be done at the very final level of
consumption while telephone meters can be grouped at
a central level since calls are totally identified by the
numbers of the agents on both sides of the line.

The path followed by a unit of product in the network is
more or less under the control of the operators.
Actually, in almost all networks an analogue of the so-
called Kirchhoff laws is at work, that is flows have a
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natural tendency to take the path of least resistance.
When the flow is circulating slowly enough (e.g. water
or gas) its path can be approximately controlled by
switching on or off the commutation nodes. But in the
telecommunications and electricity industries, the high
speed of flows limits the permanent control of the
paths. In network ( of Box 1 for instance, if agent A
wants to send energy to agent B at a time when C is
connected, a part of the total injection will necessarily
pass in transit through C. This transit can result in
inconvenience and even in damages for agent C.

Most networks can be interpreted as a set of intercon-
nected sub-networks. For instance, network � can be
seen as the four-point network {C, I’, I’’, B} connected
to the two-point network {A, I}. Historically, most
national or international networks have been developed
by progressive interconnection of small local organisa-
tions. Interconnections raise problems of compatibility
in the characteristics of the flowing product and in the
operating procedures. Interconnecting nodes and lines
are critical components of the entire architecture. The
possibility to disconnect very rapidly some subsets from
the global infrastructure is of great importance for any
network. Actually, such a possibility is essential for the
integrity and survival of some activities, for example in
the distribution of drinkable water to prevent contami-
nation and in the electricity sector to prevent total col-
lapse, like the one that resulted in France on 19
December, 1978 from an unusually high demand.

1.3. Operators and users

A wide variety of agents are concerned by networks:
designers, builders, owners, users, customers, operators,
regulators. Several questions result from this variety
and from the nature of network activities.

First, as network infrastructure is generally installed for
a very long time, the private or public nature of design-
ers and builders is not neutral in so far as the decision
horizon is shorter for private institutions. Short-sighted
decisions will result in under-investment both quantita-
tively and qualitatively. The same kind of problem
appears for the use of the geographical space. Absent
any private incentives to take account of the environ-
mental damages, one can think that the infrastructure
installed will not be exactly the same when initiated by
a public or by a private agent (1). This is one of the rea-

sons why the utilisation of public property is to be
tightly monitored. For instance, the public authority can
keep the property rights on the network industry and
exclusively concede its operation to a private firm after
a selection process, like in the water activity or for
urban transportation. The operator’s behaviour is
restricted by quality or environmental qualifications as
well as by universal service obligations. The main
drawback of the concession system is that since the
government keeps the control of access to the industry,
when the operation requires sunk investments the firm
will not invest at the optimal level fearing a potential
expropriation. When investment can be recovered, one
can use alternative ways to regulate private operators.
For instance in telecommunications, the operator is the
owner of the infrastructure and, as a residual claimant,
his investment can be supposed to be more efficient (2).

The infrastructure is used by two types of agents: service
providers and service customers. In simple activities,
like the first telephone networks, only final users are
present. They are directly in contact with the infrastruc-
ture operator who interconnects them on a demand basis
and charges them correspondingly. When the complex-
ity of the operation increases, new agents can be neces-
sary to satisfy and to stimulate demand. The supply of
enhanced services (inquiries and interconnections in
telecommunications, reservation and catering in passen-
gers transportation, etc) can be performed by the infra-
structure operator or by new distinct agents or by both.
If separate suppliers of services are present, their activity
is strongly dependent on the infrastructure operator.
Either a provider of final services or not, the operator is
very powerful since he controls the access to final users.
To prevent risks of abuse, explicit rules and tariffs of
access should be established on an efficiency basis.

The ownership of the infrastructure is a sensitive problem
in any network activity since the infrastructure clearly
appears to be a ‘public good’, that is a good that can be
used simultaneously and/or successively by several agents
(and often by a large number of agents) without any loss
in the quality of use. Additionally, the use of the network
by one agent can create indirect beneficial or detrimental
effects on the other agents. The control of and payment
for these externalities need the presence of a ‘super-agent’
able to rationalise the behaviour of small independent
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(1) It does not mean that public firms are necessarily environmental friendly.
Some are big polluters.

(2) Unless a tight price regulation is expected, so that the private operator
anticipates an expropriation of profits through very low prices. Then,
although the owner, he is a residual claimant on nothing, which drives his
investment incentives to zero.



users. This agent can be a private, a public or a mixed
entity but it needs some collective concern to handle the
maintenance and development of the infrastructure.

2. Costs and benefits from integration

Because of their complexity, one could think that net-
works cannot be analysed with classical economic
methods. This sometimes alleged inability would be the
mere reflect of the intrinsic integrity of networks, with
the political conclusion that large integrated firms are
the only suitable solution for an efficient organisation
of network activities. Actually, as we show in this sec-
tion, modern economic analysis has numerous high per-
formance tools in hand and keeps on increasing its tool-
box. Some features of networks are already well-known
as they are shared with many other economic activities,
for instance economies of scale or economies of scope.
Others are more recent fields of knowledge and deserve
more research, such as the gains from rerouting or the
economies of clubs. Thanks to these instruments, when
the need for coordination of activities is so intense that
it entails some degree of integration, economic analysis
is able to find it out without dogmatism. Moreover tech-
nical integration and economic integration are not syn-
onymous and economic integration is not necessarily
the best way to reach efficient coordination.

2.1. Economies of scale and economies of scope

In any economic activity, economies of scale become
apparent in the decrease of the average cost of produc-
tion when output is expanded. Economies of scale result
from large fixed costs and/or weakly increasing variable
costs. In all the networks where a physical and/or logical
infrastructure (1) is essential, strong economies of scale
are at work since once the equipment is installed, any
additional unit of output lowers the fixed cost per unit of
product. This unit-cost decrease is effective up to the
technical limit of the equipment, but some gains from
‘squeeze’ are sometimes still available for a given satu-
rated equipment as we will see later (section 3.1 below).

Now, at the moment the infrastructure is designed and
installed, one can rely on the so-called ‘surface/volume
effect’ to lower the unit cost when output is an increas-
ing function of the plant volume while total cost
increases with the envelope of this volume (see Box 2).
This effect leads to the installation of very large equip-

ment to obtain very small average costs. It is at work in
the design of equipment for storage and transportation
of oil, gas, freight ana, parcel post. The surface/volume
effect is also essential in the evolution of passengers’
transportation by plane (wide-bodied jets), bus or train.
For train, the size is obviously limited by the size of
bridges and tunnels as well as by the width of railways.
Also note that when the size of the equipment is
increased, the operating costs increase less than propor-
tionally. For example, in the transport of freight, the
crew of planes or boats is almost independent of the
size of the planes or boats, as well as it takes one person
to drive a truck, whatever the truck.

The variable-cost component of economies of scale is
less obvious in network activities. First because the defi-
nition of the activity can be imprecise due to vertical
integration (see below section 2.2). For instance, genera-
tion costs are part of the total cost in an integrated power
system while manufacturing costs are obviously not
included in the cost of a freight transportation network.
For this reason, the successive stages of the activity
should be disconnected, at least from the accounting
point of view, before any attempt to quantify the
economies of scale. A second reason is that in most net-
works, output has an essential geographical characteris-
tic. For instance in freight transportation, output is mea-
sured in tonnes-kilometres. Consequently, output can
increase because of an increase in the quantity of com-
modity transported, because of an increase in the deliv-
ery area or because of both, with obvious divergent
effects on operating costs. With a given equipment,
operation costs are more or less proportional to the
quantity produced but increasing more than proportion-
ally with the distance, except in telecommunications.

The more standardised the product, the stronger the
economies of scale. But for heterogeneous products,
economies of scope can still be at work. In networks,
when the infrastructure of storage and transport is not
totally dedicated to one specific activity, there still
remain possibilities of gains from diversification of
activities. The reason is that the infrastructure has a
nature of public good which means that less than the
stand-alone cost is incurred when one adds a new activ-
ity to the other activities.

Definitely, a pipeline cannot transport water if it is cur-
rently used to transport gas or an oil tanker cannot be
occasionally devoted to the transport of food products.
But on the other hand, in a warehouse one can store a
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(1) By logical infrastructure, we mean the whole operating system of the
network.



wide variety of commodities and a distribution network
can deliver very heterogeneous parcels, including pas-
sengers, with minor additional costs. For instance, some
planes have two lives: during the day they transport
passengers and at night, seats are removed and they are
used as postal planes.

Telecommunications is the industry where recent
changes in technologies have dramatically focused on
the gains from economies of scope. Thanks to the use of
optical fibres and of digital signals, it has now become
indifferent to transport data, sounds or pictures.

Consequently, a telephone company is a good candidate
for database transfers or a cable TV network can enter
the telephone market at a reasonable cost (1). Moreover,
when wires are to be used, the control or ownership of a
part of the public property is essential. This explains
that some potential challengers in telecommunications
(broadly defined so as to include transfers of data), such
as power, gas, water and rail utilities are companies
with access to the public property.
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Let TC(q) = FC + VC(q) denote the total cost of produc-
tion TC with a fixed component FC and a component VC
increasing with the level of output q. There exist
economies of scale when the ratio TC/q is a decreasing
function of q. The higher the output, the lower its total
unit cost. In most networks, the costs of infrastructure are
very high so that the unit fixed cost FC/q is an essential
part of the total average cost and economies of scale are
important on this side of the saturation threshold of the
equipment. For VC/q to decrease, the variable cost has to
increase less than proportionally to output, which can be
explained by standardisation and learning.

The surface/volume effect is a strong determinant of the
large scale of many industrial, storage or transportation
equipment. In many industries, building and maintenance
costs are directly dependent on the surface of the physical
envelope of the equipment (walls and roof of ware-
houses, tubular steel of pipelines, hull of tankers, etc.)
while the output can be measured by the volume of the
equipment (commodities stored, gas injected, oil trans-
ported, etc.). As surface increases with the square of the
equipment scale while volume increases with its cube,
the ratio surface: volume, that is the average cost, is a
decreasing function of the scale. This effect leads to the
building of very large equipment, limited by the resis-
tance of materials and by environmental considerations.

Stochastic gains result from the decreasing probability
that independent events occur simultaneously when the
number of events increase. Then the reliability of a pro-
duction or a transmission node increases with the number
of substitute pieces of equipment installed while the
maintenance cost (spare parts, repairers) does not
increase in proportion. In telecommunications, for a
given quality of service (a given probability that a call
can be transmitted), the ratio of the entrant traffic to the
number of network gears is increasing (Erlang law).

Economies of scope denote the ability of firms to pro-
duce several goods at a total cost smaller than the sum of
the costs of these activities isolated one from the other.
If we consider the production of quantities qa of good a
and qb of good b, one simple definition of scope
economies is C(qa, qb) < C(qa, 0) + C(0, qb) where the
costs on the right-hand side of the inequality represent
the stand-alone costs. These economies result from the
ability to use some pieces of equipment and a part of the
workforce for producing goods or services that are not
too different.

An extreme case of scope economies is represented by
inputs that possess the nature of ‘public goods’, i.e. that
are not destroyed by use, like informational inputs. For
instance, the data base made of the clients of a bank can
be used without any additional cost to propose insurance
services. Then economies of scope are a strong incentive
for the diversification of activities.

Vertical integration refers to the performance within a
single firm of a number of successive distinct operations
needed to produce a given commodity. From a public
point of view, vertical integration can be justified in so
far as it allows to decrease costs for producing the final
product. This decrease can proceed from technical com-
plementarities, for instance through a better coordination
between the successive stages of a production process.
Also, the social gains can result from the removal of pri-
vate profit margins obtained by intermediary firms with
some market power. But upstream vertical integration is
also a device for increasing the control a firm already has
on its suppliers, clients and competitors. By controlling
the delivery of certain strategic inputs, a firm can win a
dominant position on its final market. In network activi-
ties, the most sensible example is the control of the
access to transport infrastructure by a firm that is also a
user of this infrastructure.

Box 2:The gains from large scale operation

(1) The cable operator will have to upgrade its one-way network to make it a
two-way network



2.2. Vertical integration

Any production process requires a sequence of elemen-
tary operations that can be performed either within the
same firm or by independent firms. A vertically-inte-
grated firm controls all the successive operations until
the final consumer. For instance in the electricity indus-
try, vertically-integrated firms providing generation,
transport and distribution are common. The drawback
of this arrangement is the lack of competitive incentive
at the intermediary stages of the production process.
The upstream units are too far from the end of the
process to be influenced by market reactions and they
are certain that their output, even if its quality is low,
will be accepted by (inside) users. For this reason their
level of effort will probably be far from efficient (1).
But vertical integration has strong advantages in terms
of access control and in terms of coordination.

Rapidity and reliability are necessary qualities in the
operation of networks. When an activity is not vertically
integrated, each part of the production process is under
the control of separate entities with potentially divergent
objectives (2). This can result in a very low performance
as compared with an operation under the control of only
one supervisor. Suppose a passenger takes a plane to go
from A to C and there is a stop at an intermediary point
B. When segments AB and BC are operated by distinct
carriers, it is less likely that arrival at and departure
from B will take place at the same terminal, or that the
timetables will be compatible, or that luggage will not
need a new registration, etc. In all the transport activi-
ties, vertical integration can facilitate the resolution of
problems at the nodes, particularly the transhipment of
cargo in multimodal transport. In electricity, the need
for coordination is obvious as the flow is not storable
and moves at the speed of light, but technical coordina-
tion can be performed by an independent firm.

The social drawback of vertical integration in network
activities is the abuse of power in the control of access
to infrastructure. In any economic activity, the control
of an essential input is a major cause for upstream inte-
gration, and conversely the owner of an essential input
has a strong incentive to integrate the downstream
activity. Thanks to this control, a firm becomes respon-
sible for the quality of the input in question and for the

regularity of deliveries. But it can also take unfair
advantage on its use which is bad from a collective
point of view.

In network activities, it appears that the essential input
is the transmission infrastructure. For example in elec-
tricity, it includes the transport infrastructure for high-
voltage transmission and the distribution lines for the
electricity under low-voltage. As the good or service
has to be delivered to every final user and as it would
be too costly to install more than one delivery system,
the one who controls the transmission system clearly
controls the access of any upstream provider to the final
market. And if the infrastructure owner is also a final-
service provider, a fair competition is problematic (3).
For this reason, vertical integration is not necessarily
the best economic answer to the need for technical ver-
tical coordination. For example, in most countries, air-
line companies are not the owners of airport installa-
tions. On the other hand, some have got the control of
reservation networks which also are essential inputs for
this activity. In the British experiment for rail traffic,
train operators will be separated from the rail and sta-
tion operators.

For competitors, the alternative is to bypass the infra-
structure, either by duplicating a new one or by devel-
oping a new technology. Setting-up a new infrastructure
is bad on pure technological grounds because
economies of scale from each network will not be
totally exploited. This occurred at the beginning of the
service-network era with the duplication of gas first,
then electricity networks in most countries. It still exists
in North America for some railroads and in some USA
towns for cable TV. In telecommunications, wireless
technologies allow new entries without having recourse,
at least partially, to the installed infrastructure. TV
transmission by satellite is a complete bypass of cable
operators.

3. Density, externalities
and interconnection

In this section, we present economic features that are
more specific to network activities and that are to be
taken into account in the appraisal of the performance
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(1) To foster efficiency, one can try to mimic market incentives using complex
reward schemes. 

(2) Objectives are also divergent within an integrated organisation, but it is the
very rationale of the organisation to limit the degree of divergence.

(3) In the USA gas industry, before the 1992 Order, entrants used to complain
against the transportation firms for interrupting their service when the
operators needed the pipeline capacity for their own firm sales’ service.



of operators. First we introduce the costs and gains
from ‘compression’ that are present in all the network
activities even if their importance is not the same every-
where. Then, we show how the positive and negative
externalities created by the use of the network can
change the behaviour of the agents and result in a wide
variety of alternative equilibrium configurations.

3.1. The economies of density

Since one of the objectives of network industries is to
interconnect isolated agents, one can think that the more
numerous the members of the network, the more effi-
cient the industry because the infrastructure cost is
divided between a larger number of members.
Nevertheless, networks are strongly dependent on geo-
graphical characteristics and the number of agents can
be meaningless without any reference to the area
affected. In the same way, since networks are used for
transferring flows, one could say that their performance
is increasing with the global quantity of flow processed.
Actually, a given flow passes in transit through lines at
the same time as other flows or in a specified order,
cross other lines that transport other flows, is stored,
transformed, re-routed at certain nodes where other
flows are processed etc. Consequently, a measure of
performance is highly dependent on the physical and
organisational characteristics of each network, more
precisely on its ability to transfer several flows simulta-
neously or sequentially with a high quality of service.
So, it appears that density (the density of connected
agents as well as the density of goods or services
processed) is a feature indispensable to estimate the
performance of any network.

Consider first the geographical density of agents to be
interrelated within a network. Clearly the cost for con-
necting a given number of people is increasing with
any measure of the distance between them. Pipes,
wires, ways or fibres are expensive to produce and to
install. Moreover, operating costs are increasing with
distance because of the equipment and the quantity of
energy needed for transport or emission. If agents are
scattered too much, one single interconnected network
can be a very poor arrangement. It would be less
expensive to organise small local, mostly non-con-
nected networks.

In the case of water for instance, most distribution net-
works are organised under pure geographical considera-
tions using gravitational forces. The essential con-
straints are the natural availability of water at each point

(waterway, ground water, etc.) and the slope between
the taking nodes and the supply nodes. Historically,
urbanisation has increased the need for networks of
drinkable water and sanitation, as Roman vestiges
show. The present outcome is a large number of small
networks without any permanent interconnection within
a super-network, except when there is a structural short-
age in a region.

Consider now the case of electricity. It can be produced
with very different technologies, from small to vast, so
that power plants can be installed almost anywhere.
Physically, one can imagine electricity without any net-
work, each user generating just enough to satisfy his
own needs. However, networks have been installed
from the very beginning of the electricity era. Large-
scale economies are obvious pieces of explanation but
the main reason was the need for light in high-density
urban zones. For interconnections of local networks, the
main drawback is that power losses are increasing with
distance and are proportional to the square of the cur-
rent. But the use of alternating current and high-voltage
transmission allows to limit these losses because alter-
nating current may be easily converted to higher or
lower voltages by means of transformers and because
the greater the voltage on the line, the less the current.
Additionally, on a given line the flow of power can go
in any direction. Consequently, networking appears as a
low-cost solution for providing a non-storable good to
people with non-simultaneous consumption except for
remote and/or non permanent locations. The additional
cost of large networks is that they need an organisation
able to coordinate numerous decentralised decision
nodes. In the electricity industry, dispatchers have been
playing a central role from the very beginning.

High density of users does not entail only advantages.
Crowding can be the source of serious drawbacks
mainly in transport activities. When people want to
trade more material commodities or decide to travel
more, the higher the density and the more likely their
lines cross each other. Costly works are necessary to
prevent congestion of lines and of storing nodes as well
as collisions at crossing points. For instance to regulate
the traffic at cross-roads, some cheap ‘software’ solu-
tion can improve the performance (traffic lights, no U-
turn or no left turn signals). But if traffic is very dense,
‘hardware’ changes will be necessary, for instance road
broadening or subway digging. An intermediary option
lies in arranging the cross-roads with a randabout.
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To increase the flow of commodities, passengers, infor-
mation or power through an installed network at low
cost is the dream of all operators. In some activities like
gas or water this can result from higher pressure, at the
cost of more fuel and sometimes new pipes. In electric-
ity, better performance is obtained thanks to the use of
very high-voltage transportation, more efficient trans-
formers and improved isolation of lines. During the last
two decades, outstanding progress in the transport of
goods has been made due to the standardisation of con-
tainers which allow to shorten the delay for tranship-
ment. Also, the development of several types of coding
(bar code, postal code) has greatly facilitated the regula-
tion of flows and inventories of goods.

For the next decade, one can expect that the industry
most affected by these ‘squeeze gains’ will be telecom-
munications. As far back as 1875, Edison’s quadruplex
boosted the development of telegraph because it
allowed the simultaneous use of the same line by two
operators on one end of a line and two operators on the
other end. So Edison succeeded in multiplying by four
the capacity of each telegraphic line. Similarly, the use
of digital signals instead of electromagnetic signals
allows a fast growth in all the forms of communication.
Digital data can be generated directly in a binary code
by a computer or can be produced from a voice or
visual signal by an encoding process. These coded data
can then be easily compressed before they are transmit-
ted, on the condition that the receiver possesses the
device to decode them. The result is, for example, that
on a given TV channel, one can transport eight times
more digital programmes than analogical programmes.
Due to this increased density in the transport of signals,
there is an enlarged variety of choice for any individual
user (helped by computers) and/or a cheap possibility of

transforming any one-way line into a two-way line (like
telephone). Then, all economic activities that need
interactivity between agents could be dramatically
changed. Many fields will be and already are concerned
by digitalisation: telephone and TV but also many
forms of entertainment and education as well as many
service sectors (banking) and distance shopping.

Of course squeezing is not quite safe. First because a
network with a high degree of compression is likely to
have a low quality of service so that clients can be dis-
couraged to use it. But one can think that the operators,
or at least the regulator of the sector, will limit the level
of compression. Second because compression is
obtained at the cost of a low redundancy which means
less security. Take the example of a firm operating a
water network. When a new group of customers appear,
the operator has several possibilities to supply them.
First a direct independent connection to a take node,
which is not the best solution in a high-density popula-
tion area. Nevertheless this solution is very secure since
the risks of cuts are divided between two independent
infrastructures. Second a simple connection to the exist-
ing network, which is very cheap but can provoke
important drops in pressure resulting in a high dissatis-
faction of old and new customers. Third, a connection
to the existing network joined with an increase in the
injection pressure. Clearly now the risk is that old pipes
cannot support this new constraint and that leakage
increases, lowering the overall performance. A fourth
alternative is to let the users install and operate their
own equipment for example to pump up water and store
it in tanks. Its main advantage is to fit the individual
needs. Also, pressure is not increased in all the pipes.
But it has the social drawbacks to be more costly than a
centralised ‘booster’ and to decrease pressure in other
parts of the network.
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On lines AB and AC, traffic is lower at night than during
the day and conversely on line BC. In a sub-optimal solu-
tion, one installs on each line a capacity equal to the
maximal flow to transfer, which means a total capacity of
7 for the whole infrastructure. A better solution consists

in installing less capacity on BC and at night to transfer
one unit through the lines AB and AC. The resulting net-
work is dense during the day and almost dense during the
night.

In a network, the optimal way from one point to another
is not necessarily the shortest path. When designing the
infrastructure as well as when operating it, one has to
take account of the traffic on all the neighbouring edges

and through all the neighbouring nodes. As there exist
several possible paths between two points, one portion
or the whole traffic shall be diverted to minimise total
cost.

Box 3:The gains from rerouting

Line AB BC CA Total

Traffic forecast x y z
night 1 3 1 5
day 2 1 2 5

Capacity
independent solutions 2 3 2 7
optimised solution 2 2 2 6

Consider for instance the traffic forecasts x, y and z
between nodes A and B, B and C, C and A respectively.
If Dac(z + y) + Dab(x + y) < Dab(x) + Dbc(y) + Dac(z)
where Dij(.) stands for the total cost function for traffic
between i and j, it is worth to constraint all the flows
between B and C to transit through node A. The solution

will be minimal like Network 2 instead of the dense
Network 1. The drastic solution is to never build line CB.

Actually the solution can be intermediary, that is line CB is
installed but a portion of traffic between C and B is trans-
ferred through point A. Consider the following illustration:



3.2. Clubs and networks

In a network, the interdependency of agents generates
strong externalities, that is effects of the decisions by
each member on the level of satisfaction of other mem-
bers. These externalities can be positive, which means
that an action by a member increases the utility of the
others: we will refer to this type as ‘club externalities’.
On the contrary when they affect negatively the utility
of other agents we will speak of ‘congestion externali-
ties’. In many cases, the size and composition of a net-
work are the result of a trade-off between club benefits
and congestion costs.

Positive externalities enhance the utility from being a
member of a network and the larger the network, the
stronger the club effect. In networks where final users
are the main stimulating persons of the service, like
telephone or electronic mail, club effects are direct,
which means that the gain from being a member is
directly increased by the entry of new persons. There
exist indirect club effects when one benefits from the
large number of members only through some equipment
that possesses the nature to be a public good. For
instance, the holders of a specific credit card are better
off when they become more numerous because more
automatic teller-machines are installed and more shops
accept this mean of payment. The same kind of exter-
nality exists in informal networks like the users of com-
puters  and video recorders: the more numerous they are
using one specific electronic device, the richer the vari-
ety of programs or films the producers will make avail-
able (1).

At a given access price, when the composition of the
network changes qualitatively or quantitatively, some
members can be induced to leave while some non-
members would like to be registered. This means that
the number and/or identity of those who wish to be in
depend on the number and/or identity of those who are
in. An equilibrium is reached when demand is compati-
ble with itself, that is when the number of actual mem-
bers (and possibly their identity) is exactly the same as
the number (and identity) of the candidates (see Box 4).
But because of the club effect, at a given price there
generally exist several equilibria.

Now, all the potential equilibria are not identical. Some
are stable because any slight exogenous shock like acci-
dental entry or exit will be counterbalanced by a sponta-
neous exit or entry letting the final configuration
unchanged. Others are quite unstable: a small initial
shock in one direction or the other develops into a
‘snowball effect’. For instance, as some members leave,
the club loses its attractiveness and others will follow
out. If this second wave of resignation is larger than the
first one, it is the beginning of a positive feedback
which can end only with the complete vanishing of the
network. The smallest unstable equilibrium is the ‘criti-
cal size’ (2). It is essential to identify it before trying to
launch a new network. If the operator is not able to
reach this minimal equilibrium in one jump, he will
never succeed. Many examples of this failure can be
found in the telecommunications industry. In France, a
service of data transfer by radiowave named Mobipac
will be interrupted at the end of 1996 only three years
after its beginning. In the same way, Bi-Bop, a mobile
telephone service will soon disappear because of the
disaffection of users. In England the ‘Telepoint’ mobile
phone started in 1989 and disappeared in 1992.

Of course, the equilibrium size of a network is also
highly dependent on the state of the infrastructure at
each moment. If too many people want to use a tele-
phone network at the same time, they can provoke a
complete breakdown. Why do networks usually break
down? If we except a simultaneous shock on several
essential parts (flood, storm, etc), the main reason is
that a line is broken and the other lines cannot stand the
(automatic or semi-controlled) rearrangement of flows.
For instance, thermal constraints become suddenly too
high in an electric grid, such as happened in California
at the beginning of August 1996. Alternatively, an iso-
lated problem in one site can spread through the net-
work and can result in a failure of the whole system if
no safeguard device has been installed. In computer net-
works for instance, if disconnection systems are not
installed, a small initial incident on one computer can
provoke the chain interruption of all the programs, com-
puter after computer. For example, on 7 August 1996
America On Line, a gateway provider to Internet, suf-
fered a complete collapse during the whole day.
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(1) Actually, these ‘indirect club-externalities‘ result from economies of scale
and/or of scope: when the number of customers increase the network
operator can decrease its unit cost and/or propose to sell a wider variety of
services. This effect is at work in any industry.

(2) It should be stressed at this stage that the equilibria depend on prices, the
access price as well as the price of use. So actually there is not one unique
‘critical size’ but one for each level of the overall price. The one we refer to
here is the critical size corresponding to the lowest price the operator can
charge without losing money.
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Depending on the shape of function n(.,.) and on the
value of p, the ‘membership curve’ can cross the 45° line
only for N=0 or many times, which means that there can
exist a large number of equilibria. Some like SE are sta-
ble equilibria: if a member leaves for any exogenous rea-
son, he is replaced by a new one. Others like UE are
unstable because if one member leaves, several others
follow him and if a new member subscribes, he incites
many others to do the same. For a given price, the highest
stable equilibrium is the saturation size of the network.
The smallest unstable equilibrium is the critical size. If
the operator is not able to reach this threshold, the net-
work cannot exist at this price level. Put in different

words, for this price the equilibrium size will be the
smallest stable one, that is N=0.

One can find a simple example of repeated network
externalities in public or private lotteries. The number of
participants n is a decreasing function of the ticket price
p and an increasing function of the jackpot J. Assuming
that all the money collected is included in the jackpot,
there is an equilibrium when pxn(p,J)=J. Clearly, several
equilibria are possible. A small J will attract little people
which means little money to be included in the prize. On
the contrary, a large jackpot should be attractive enough
to collect the money necessary to pay it.

In order to illustrate positive externalities that appear in
networks, denote n the number of people who would like
to be members of a club and N the number of actual
members. If p is the entry fee, n(p,N) is decreasing in p.
But it is likely to be increasing in N because a large club
means a high quality of service and many opportunities to
meet people and to establish relations. For a given p, if
n(p, N) > N like in the central part of the figure below,
the actual network contains fewer members than the num-
ber of those who would like to be members. A new
entrant transforms the size of the network from N to N+1,

creating an additional externality. If this externality is
very strong, it creates a ‘snowball effect’ that creates a
large network. When this positive feedback is exhausted,
one reaches an equilibrium — that is a size N — such
that n(p, N) = N. For such a value of N, no outside agent
wants to enter and no inside agent wants to exit. In the
figure, equilibrium is reached when the curve n(p, N)
crosses the 45° line. Conversely, when n(p, N) < N like
on the left and right parts of the figure, a process of
downsizing is at work.

Box 4:Network externalities and multiple equilibria



4. Networks and competition

When we speak of competition in network activities,
one must specify whether competition takes place ex
anteor ex post. The reason is that even in the activities
where economies of technical integration are so strong
that a monopoly is the most-efficient social solution
(e.g. very-high-voltage-electricity transportation), ex ante
competition can still be used as a regulation device (1).
For instance, a natural-monopoly position can be allo-
cated as a temporary franchise through an auction
process, like the sealed-bid auctioning of the water con-
cession in Buenos Aires. If the process is opened to all
specialised firms and designed to be collusion-proof, it
will result in the allocation of the franchise to the most
efficient candidate. And if the incumbent is threatened
to lose its position at the end of the concession period
when a new bidding procedure is opened, it will be
stimulated by strong incentives to manage efficiently
the industry it has in charge.

In this section, we focus on ex postactual competition,
that is competition between two or more firms already
active in a market. We first show how network speci-
ficities modify the model of competition used in tradi-
tional industrial organisation (section 4.1). Then we
examine the problem of dynamic competition between
network firms (section 4.2).

4.1. Competition under network externalities

Probably the most specific characteristic of competition
between networks operators is the very large number of
potential equilibrium configurations for a given set of
competing firms. This multiplicity results from the club
effect described formerly in Box 4. Because of the club
effect, the attractiveness of a given network is closely
dependent on what each potential customer thinks about
the total number (or the identity) of customers in each
competing network. The point is that each firm offers a
service the quality of which is endogenously given by
the participation of clients. And it is the expected qual-
ity that matters more than the true quality, if any. This
expectation effect is a decisive determinant in the
dynamics of competition between network operators as
we will see in the next section. In any case, competitors
cannot survive if they do not reach the critical size cor-

responding to the price they have chosen (see Box 4).
This ‘market threshold’ is an additional limitation to the
number of active operators in a given network industry,
the first limitation being the usual technological thresh-
old: if firms are too numerous they cannot pay back
their operating costs. For all observers of the English
mobile-phone experience (Telepoint, 1989-92), the fail-
ure resulted from the inability of the four franchisees to
set up a base large enough for their network to be
attractive to new customers. On the contrary, at the
beginning of the French Minitel experimentation,
France Telecom had chosen to distribute the terminals
for free despite its monopolist position. Later, after the
critical threshold was cleared, France Telecom organ-
ised the sale of the terminals in its local agencies.

A second key feature of network competition is that it
can be transformed into some form of cooperation by
decisions of compatibility, sometimes unilateral deci-
sions. When the utility of goods depends on the number
of their users, a decision of compatibility between sev-
eral products or services dramatically changes the size
of individual customer-networks. For instance, when
the two French credit-card networks decided to make
their cards compatible in 1984, the utility of being a
user was instantaneously increased. Compatibility can
be achieved by standardisation. The most striking
example is the electricity industry where there is a long
tradition of cooperation at the national and international
levels, with frequent power exchanges through inter-
connections. The reason why producers may prefer not
to standardise is that standardisation makes products
more homogenous. Consequently it can enhance com-
petition and reduce the profit margin of sellers. For
each producer, the trade-off is between a small weakly-
competitive market (few clients multiplied by a high
mark-up) and a large highly-competitive market (many
clients multiplied by a low mark-up). Standardisation
can alternatively be achieved through the use of gate-
ways. In many cases, it is a cheaper solution and in
some cases, it can be decided unilaterally. For example
in the activities of freight or passengers transport, an
operator can prefer to use buses or trucks on given seg-
ments of his own network or his competitors’ networks
rather than to install railways or to operate airlines.
Multimodal platforms that many regions are installing
to improve the interconnection between their transport
networks are gateways that allow to take advantage of
complementarities of heterogeneous systems. But they
also stimulate competition on some parts of the net-
works.
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(1) The ‘natural regulation’ of industries with natural-monopoly characteristics
through potential competition is presented in section II: Government
intervention in network industries.



From the social point of view, standards and gateways
are not equivalent because of their effect on the product
or service variety. While achieving compatibility
through gateways increase the possibility of choice of
the customers, on the contrary standardisation reduces
the variety offered on the market.

Pricing is an essential piece of the competition among
firms in any market. This in particular holds when these
firms are network operators. When they propose very
similar services, price competition is fierce because
price is the only element that differentiates sellers in the
opinion of buyers. The best known example is the com-
petition between airline companies on a given destina-
tion (even with railway companies when the distance is
short enough). To avoid this competition, operators try
to make their services heterogeneous, by improving the
provided quality or by specialising on particular market
segments. But obtaining these segments can be a source
of competition by itself. For example, all airline compa-
nies would like to get the most profitable take-off and
landing slots, early in the morning and late in the after-
noon. The allocation of these slots often remains tradi-
tional: the oldest firms are privileged by ‘grandfather-
ing’ practices. But in the USA, some airport authorities
have begun to allocate them by means of auctions, and
in some countries there exists a grey market where slots
are reallocated.

In networks where a physical or an electronic connec-
tion is needed before the service can be consumed, pric-
ing competition is more complicated because the ser-
vice providers can combine access fee and service fee
in such a way that it is very difficult for a given user to
know where the cheapest offer is. For instance, for
French mobile telephones, three operators are currently
proposing free or expensive connection (to get the tele-
phone set), monthly or quarterly subscriptions (to get
the right to use the telephone set) and linear or multilin-
ear prices for the utilisation. The use of complex multi-
part tariffs has several advantages for the sellers. First,
as we have just mentioned, it makes the tariff grid
obscure for the users so that it relaxes competition.
Second, it is a way to win the loyalty of customers.
When customers have to pay a two-part tariff with a
low variable part, the cost of switching to a new seller
before the expiration of the contract is represented by
the high fixed-part. This is an essential feature of the
competition between the satellite and cable operators
for TV programming as well as between telephone
operators. Third, it is a legal method to discriminate

between customers. By proposing to all users several
combinations of fixed and variable prices, the operators
lead each customer to select an average price different
from the price paid by others. This discrimination is
authorised despite the usual uniform-price obligations,
because the same grid is proposed to everybody and
discrimination results from a process of self selection.

As we have seen formerly, some pieces of network
infrastructures are not totally devoted to a specific
activity. When an infrastructure admits alternative uses,
the operator can change very quickly its activity or he
can diversify, which means to be present simultane-
ously on several markets. In the case of quick moves
from one market to another, competition is more intense
since the number of sellers can change very rapidly. For
example, an airline company can easily modify the allo-
cation of its planes and crews if it appears that some
lines are more profitable than others or if the access to
some protected lines is now authorised. In freight trans-
port, if trucks are not dedicated to a given product, the
producers can adapt their behaviour to sudden varia-
tions in demand. Therefore, alternative but not simulta-
neous use increases competition. On the contrary, when
a given piece of equipment can be simultaneously used
for several activities, the operator can run it as a mecha-
nism of cross-subsidisation. Then there is a possibility
of unfair competition on some markets. For instance,
with the same telecommunication infrastructure it is
now possible to send sound, pictures or data.
Consequently, cable TV operators who possess a strong
position for delivering entertainment or sport programs
can collect resources from their TV activity and com-
pete fiercely in the provision of telephone services.

Finally, we can evoke the access problem that will be
developed further in this report. How to organise com-
petition around an essential infrastructure efficiently? In
the activities where a given equipment is necessary to
deliver a good or service to final customers, if it is too
costly to duplicate this equipment the firm that controls
it has the ability to discriminate between the service
providers. The classic example is the transport and dis-
tribution infrastructure for electricity generators. With
this power in hands, the infrastructure manager can
spoil the competition between generators by mimicking
the behaviour of a vertically integrated firm. The prob-
lem can be worse if the firm that operates the infrastruc-
ture is also allowed to sell the final service like in the
British telephone sector. The operator is then simultane-
ously a provider and a competitor for the final service
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producers. In any case, when there exists a natural
monopoly position somewhere in the successive stages
of an industry, it is difficult to imagine true competition
in other stages of this industry without an economic
regulation of the monopolised segment.

4.2. Investment and dynamic competition

The necessity to reach a critical size to survive and the
endogenous quality of networks modify the usual
dynamics of competition between firms. First, because
the initial decisions can be critical for the success or the
failure of a given service provider. When the decision
to subscribe to a provider is costly, customers want to
be sure of the quality of each provider before they take
their decision, because their expenses are unrecover-
able. Then each competitor tries to persuade the poten-
tial users that his network will be the best one. If
enough customers can be persuaded that a given net-
work will be the best one, it will be so because a large
number decide to subscribe and they enhance the qual-
ity of the network. Then, in these activities, competition
is fierce at the earlier stage. Firms have to spend large
amounts of money in advertising and in investment to
gain the credibility of clients, and to obtain their sub-
scription, they have to propose low introductory prices.
These three initial weapons (large investment, costly
advertising and low initial prices) were used by JVC
(Matsushita) to win the domestic-video battle against
Sony and Philips in the early 1980s. On the contrary, in
England, none of the first franchised operators of
Telepoint (Callpoint, Zonephone and Phonepoint) fol-
lowed this strategy and they all missed the set-up of a
mobile telephone network in London. Note that in some
cases, the identity of users is more important than their
number. Consequently, the network operators have an
incentive to quickly attract some particular pioneers, for
instance large firms for a data-exchange network.

Because of switching costs, users are locked-in and
competition between the operators that survive to the
set-up phase is softer. Then profits are high for sur-
vivors, and these expected high profits are a stimulus
for competing at the initial stage. When connection is
not needed, the sellers can still impair the mobility of
customers through some premium like the frequent-
flyer system of the airline carriers.

For the aforementioned reasons, network firms have a
strong incentive to invest in infrastructure at the very
beginning of their activity, trying to create a momentum
in their favour. When the industry becomes mature and

each surviving firm has constructed a large installed
base, as competition gets weaker the incentives to
invest and to maintain the quality of service decrease.
Then technological competition is not very intensive in
mature network industries, unless an innovation creates
some dramatic change like wireless telephone or data
compression did. Without a drastic technological
improvement, the entry of a challenger into a mature
network industry is almost impossible. It would need a
strong price-cut to compensate the club advantage of
the incumbents.

The dynamic regulation of the industry is an essential
determinant of the investment policy of competitors.
For example, in sectors such as mobile telephone where
access is restricted, the licensees adapt their investment
decisions both to the present and to the expected inten-
sity of regulation. They can have an incentive to over-
invest if they expect an increase in the number of
licenses for the use of the same technology. The aim of
the large initial investment is to create a large installed
base, hoping that the induced club externality will deter
future entry. In the same way, the present regulation of
prices restricts the future benefits or the future revenues
from investment according to the type of regulation.
Then, it directs the nature and the size of investments.

5. A typology of network industries

The wide variety of network industries suggests several
alternative typologies depending on the objectives of
the classification. For instance for technical or legal rea-
sons, the analytic key can be the nature of the flow
transmitted. Thus we could oppose energy networks
(electricity, heat) to material networks (passengers,
water, gas, postal services) and to information networks
(telecom, TV, electronic money). Alternatively, for
medical, legal or/and ethical reasons, one can make a
distinction between the transport of persons (air, train,
bus) on the one hand and all the other types of networks
on the other hand.

From an economic policy point of view, the problem is
to know whether competition can be used as a regula-
tory mechanism in some network activities or adminis-
trative regulation is necessary. A broader discussion of
the justification for public intervention is presented in
the next chapter. Here we only consider the efficiency
argument. With this restricted approach, competition
should be impeded only when it could limit the benefi-
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cial effects from vertical and/or horizontal integration
or sectorial agreements.

As compared with other industries, it results from our
previous developments that the main distinctive fea-
tures of a network are first the existence of strong exter-
nalities (positive club externalities and negative conges-
tion externalities) and, second, their node-edge struc-
ture. The cost of installing and operating such an infra-
structure as well as the loss of club benefits can be
strong reasons to blockade the entry of any competitor.

In Table B1 we try to summarise the main characteris-
tics of the industries analysed in the first part using the
two keys mentioned above: the node-edge structure and

the existence of externalities. We have classified the
industries in three groups. First we think that local net-
works deserve a special treatment because of the nar-
rowness and the specificity of the markets concerned.
In this first category, we find the water sector as well
as the urban-public-transport activities (upt). Other
industries not studied in the first part, for example
waste collection or urban heating, belong to this cate-
gory as well. The other industries, with a national or an
international concern are classified according to their
‘one-way’ or ‘two-way’ nature. The motivation for this
distinction is that the nodes, which are essential points
of control in any network, are more complicated and
harder to manage when they are transit points in two
directions.

96

Part B
Network industries and public service

Table 15

Main characteristics of network industries

One way Two-way Local networks
electricity, gas trains telecom, postal service, airlines water, Notes

urban public
transport (upt)

Lines
Infrastructure no duplication no duplication duplication possibilities no duplication duplication can be justified by:

competition (postal service, airlines) — yardstick competition
imperfect competition (telecom) — differentiation

— dynamics
— security

Substitutes partial strong low substitutability no substitutes — pollution and
substitution substitution for telecom for water congestion

(but Internet ...) strong substitutes in urban areas.
strong for postal services (fax) for u.p.t.

Nodes
gas is storable  stations are airports are local monopolies depollution units terminal nodes and
at nodes monopolies have minimal intermediary nodes can have a
electricity not Optimal Scale very different status with
storable respect to competition

Upstream competition in multimodal multimodal competition u.p.t.: multimodal
production competition competition
for electricity
gas storage can in dispatching
be competitive
distribution multimodal telecommunications and postal water: competition
monopolies services are switching from monopoly in treatment

to multitechnological competition natural monopoly for
Downstream competition water distribution

Externalities
Kirchhoff law congestion club externalities in telecom, congestion, — indirect club externalities

everywhere
need for need for congestion quality variations — problem of compatibility
dispatching coordination



Electricity and gas use one-way networks where it
appears that the critical element is the transport infra-
structure. While the generation equipment can be dupli-
cated on different scales and with various technologies,
the duplication of electric lines would be too costly as
compared with the gains from competition. The same is
true in the gas industry with the storage installation on
the one hand and the pipelines on the other hand. This
is also true for water distribution but the problem is to
be solved at the local level.

For railways, stations (nodes) and rails (edges) could
hardly be duplicated at low cost. But the rolling equip-
ment is likely to be owned and operated by distinct
agents and there exists a strong intermodal competition.
In air transport, airports play the same role as stations
for trains: they are obvious natural monopolies. But the
lines can be opened to a large number of competitors,
provided their flight programs are coordinated by an
independent agency. In all these transport activities, the
other transport modes are both substitutes and comple-
ments. The interconnection between the different modes
enhance the efficiency of the whole transportation net-
work.

Telecommunications are the sector most affected by
recent technological changes. While some decades ago,
it was unthinkable to connect telephone users without a
network of wires and manually-operated switchboards,
which means a non-duplicable infrastructure, nowadays

the technical progress both in hardware and software
allows users to chose their long distance operator.
Within the next decade, they will probably be able to
bypass the local loop. Therefore, the telecommunica-
tions industry is the one that can be widely opened to
the regulation by market mechanisms.

Finally, from an economic policy point of view, it
appears that the key problem is to know whether, in a
given network, the nodes and the lines can or cannot be
duplicated at a reasonable cost. And if duplication is too
costly, can nodes and lines be bypassed at a reasonable
cost by potential entrants? This approach allows to
identify bottlenecks, if any, and to decide when an
administrative regulation is to be installed. Table 16
presents seven network industries focusing on their
ability to support competition, monopoly, or a mix of
free market and planned organisation.

This type of classification is very sensitive to the defini-
tion of each network. For instance, an electric network
is not usually restricted to the transportation and distrib-
ution of power. It is defined as including the generation
nodes. On the contrary, a railway network is limited to
the transportation between stations. The upstream
grouping of passengers and freight as well as the down-
stream degrouping are realised by other modes of trans-
portation. Also, in terms of possibility of duplication, it
appears that the notion of node, without additional qual-
ification, is not totally pertinent. Indeed, while entry
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Table 16

Bottlenecks, bypass and duplication possibilities

Entry mode Lines and nodes Exit mode

Electricity generation transformation transport transformation local distribution
(dispatching)

Gas generation storage pipeline storage local distribution
(dispatching)

Water pumping, treatment distribution/collect treatment-dumping
(basin regulation)

Postal service clearance sorting transport sorting local distribution
(international coordination)

Telecom local loop switch long distance switch local loop
(allocation of audio-frequencies + coordination)

Airlines intermodal airport transport airport intermodal
(traffic control)

Railways intermodal station transport station intermodal
(traffic control)



nodes can be easily identified in the power industry
(generation stations), they are not in the postal service
sector unless we accept that each household or firm can
be considered as an entry node. For this reason, it is
more convenient to discuss the possibility to introduce
some form of competition into networks in terms of
entry and exit modes rather than in terms of nodes. This
is how we have labelled the first and the third columns
in the preceding table.

With this presentation, it clearly appears that the entry
mode is able to accept high degrees of competition in

most industries. On the contrary, the network activity
per se is intrinsically a natural monopoly position in at
least one of its essential parts: nodes for airlines, rail-
ways and postal services; lines for water and perhaps
for gas, both for electricity. The telecommunications
sector is quite atypical in this set. Finally, with the
exception of transport (because of intermodality) and
telecommunications (by anticipation to the bypass of
the local loop), the exit mode is also a natural monopoly
position, that is an activity where some central regula-
tion is needed, particularly restrictions in terms of uni-
versal service obligations.
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Introduction

The predominant view in policy and academic circles is
that the age of large public or regulated monopolies has
lived, and that, after a period of transition, we will wit-
ness the emergence of network industries where compe-
tition will reign and where there will be very minimal
regulation. This view raises two sets of important ques-
tions. First, up to the 1970s, there was in the same cir-
cles a consensus that in those very industries technolog-
ical conditions imposed the presence of only one firm,
which had to be controlled by the government. This
view was held by nearly all policy analysts, economists
and politicians. Two hypotheses can explain this collec-
tive change of mind. Technological conditions have
changed and may have lowered ‘transaction costs’,
especially computing and communication costs, enough
to make competition desirable where it was not.
Alternatively, some argue that the progress of econom-
ics has shown that past opinions were wrong, and
among other failures that they did not take into account
seriously enough government failures. Policy analysis
has been revised accordingly. In any case, understand-
ing those changes has much more than academic inter-
est: if we do not want to repeat past mistakes, we must
understand why they were made.

The second important set of questions that the new con-
sensus raises concerns the roles that governments will
still have to play in the future of network industries.
The transition to more competition has seen extremely
detailed intervention by regulators. Is this a temporary
phenomenon? Is there any reason to believe that in the
long run, the role of government will be different in net-
work industries than in other industries?

We will answer those questions by analysing the tradi-
tional arguments for government intervention in the
economy, and asking ourselves to what degree they
apply to network industries. It is obvious that there will
be government intervention in these industries, as there

is in all of economic life. We will therefore focus more
precisely on the following questions:

‘What are, if any, the specific aspects of network indus-
try that, according to economic theory, warrant greater
regulation than for other industries? Will the form of
that involvement be different than in these other indus-
tries?’

The answer to the cost benefit-analysis implicit in this
question — what are the comparative costs and benefits
of government intervention — will depend on the
method by which the government intervenes. We there-
fore begin by analysing the different methods that are
available, stressing the newer market-based techniques
such as auctions. We will then study in turn the two
main arguments for government intervention, correcting
market failures and redistributing income. The potential
benefits of government intervention must be weighed
against its costs, and we discuss them in section 4.

1. Modes of government intervention

Before analysing the reasons why government should
intervene, we review in this section the main techniques
that it can use to promote its aims.

1.1. Legislate and enforce the law

Governments intervene in the simplest possible form
through legislation, that is mandating or forbidding
some types of behaviour. Typically, legislation will also
provide for penalties for parties who break it.
Enforcement takes two forms:

• private parties can ask for redress if another party
has caused them harm by breaking the law;

• governments put in place institutions whose role
is to monitor compliance and to ask for penalties
when it is lacking.
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There are a few special features of network industries
with respect to the law:

• those industries are often very capital intensive,
and require long run commitments from the par-
ties to some of the contracts. For instance, the
construction of a new airport requires very heavy
complementary investments in means of access.
The purchase of aeroplanes is planned many years
ahead. The legal system must be able to handle
efficiently the very complex resulting contracts,
by giving the parties to these contracts easy access
to legal redress if they have been wronged.

• Giving the importance of many network industries
for national welfare, governments often give to an
individual or an agency a special role in verifying
that firms abide by the law. This role can be held
by the same individual(s) who are also in charge
of regulation.

1.2. Tax and subsidise

Governments collect taxes, levied on income of individ-
uals or firms, on transactions, on wealth, and subsidise
some activities. As we will see in the discussion of
income distribution below and in Part two, in which
universal service is discussed, these taxes and subsidies
are often implicit, when they order a firm to fund a
decrease in the price of a product or service through an
increase in the price of another one.

1.3. Sell, rent and buy

1.3.1. The problem

1.3.1.1. Examples

The right to use airways to transmit phone calls or mes-
sages belongs to the government, or, more precisely, to
the national community. Airwaves are used by private
parties, telephone companies and their clients. Because
the spectrum is limited, it is not a feasible solution to
allow free access to the airwaves, and some mechanism
must be implemented to choose among potential users.

Runways in airports can only accommodate a certain
number of planes every hour. In very busy airports, the
demand for slots is larger than the supply, at least at
peak hours. Some rules must be use in order to ration
this scarce good. In the EU, these rules form a grey
area, but recent discussions around the BA-AA (British
Airways – American Airlines) alliance, or recent merg-

ers of airlines show that implicit or explicit rights to
slots are extremely valuable.

In the recent reforms of the British electricity sector, the
grid needs to obtain electricity from suppliers. How
should this be done? The solution that has been chosen
is a daily auction, but one could think of long-run or
medium-run contracts, with an attached price schedule.

In the water industry, local networks are often, and
more and more often, run by private firms. The relevant
governments need to choose among the candidate firms,
and to offer a contract that induce the winner both to
provide water efficiently and to maintain the very
expensive capital. In this case, the government buys the
service ‘managing the network’.

It should be stressed that network industries and public
services are not the only important examples of govern-
ment selling and buying. There are the obvious cases of
procurement, for military or civilian needs, but other
cases create problems that are closer to those discussed
in this documents. For instance, environmental policy is
basically the allocation of rights to use a common
resource, the capacity of nature to absorb pollution, and
market-based instruments are sometimes appropriate
(see, for instance, the trading of SO2 rights in the US).

The aim of this section is to describe the techniques that
can be used in these types of situations, and to evaluate
their merits and failures.

1.3.1.2. Problems in the contracts

In order to discuss the issues, there is one useful straw
man. Consider the case of the choice of a company to
manage a water network. Under the, very unrealistic,
conditions where :

(i) the costs of the firms are known to the govern-
ment;

(ii) the demand of the consumers is known to all par-
ties;

(iii) firms do not collude;

(iv) there is no difficulty in writing a contract that
describes unambiguously the responsibilities of all
parties;
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the optimal contract is easy to find. The government
chooses the lowest cost firm, pays it just enough to
compensate it for its costs, and contracts for the ser-
vices that maximise social welfare.

In reality, these conditions that we have assumed are
not met. We will review first the difficulties choosing a
firm, and then the difficulties in writing a contract with
the chosen firm.

(1) Choosing a firm

(a) Unknown costs

When the government buys a service, it knows the cost
of the firms less well than the firms do. This creates two
difficulties:

1. Efficiency requires that the lowest cost firm be cho-
sen. Generally, auctions solve that problem well as
the firm with the lowest cost proposes the lowest
price.

2. Firms have an incentive to overstate their costs. In
the case of auctions, they will do so by proposing
bids that are substantially higher than their costs.
The experience of the privatisation of the regional
electricity companies (RECs) in the UK, shows that
this can yield very large profits. There is no perfect
answer to this problem, but it can be mitigated by
careful design of the mechanism used for choosing
the firm, and by increasing the competition at that
stage.

(b) Unknown demand

More difficult issues can arise when firms have better
information than the government on the demand for the
services of the network. There are two different sets of
problems:

1. Some firms might be better managers and there-
fore the demand that they will face will be
higher than the demand faced by their competi-
tors. This problem is similar to the problem of
unknown costs, and can be solved, in part, by
paying the winner in proportion to revenue or, if
revenue is insufficient, in proportion of the use
of the network.

2. Some firms might have better information about
general characteristics of the demand. This does

not imply that they should be chosen, as they
might have higher costs than the others, but one
would still like to have access to this informa-
tion. Careful design of the mechanism used to
select the firm can help on this issue.

(c) Unknown willingness to pay

The two points mentioned above, unknown costs and
unknown demand are relevant for companies that man-
age services. When the issue is the right to use public
resources, such as an electricity distribution network,
the same type of problems arise but the main uncer-
tainty is about the value for the firm of using this
resource. Similar analyses apply in this case.

(d) Collusion

Often, the firms that compete for one contract compete
for many others. Collusion is not difficult, and can be
very profitable. The firms can take turns proposing the
low bid, which is higher than would have been under
competition. Alternatively, after a winner has been cho-
sen side payments can be arranged, sometimes by hiring
the competitors as sub-contractors. We know relatively
little about the best ways to hinder collusion. Rules that
allow or require the buyer to exclude low bidders cer-
tainly favour it, as they make it easier to bring in line
reluctant participants. It should be however stressed that
collusion is not limited to market base instruments.

(2) Contractual difficulties

Not only must one choose the appropriate firm, but also
the contract must be designed in order to promote effi-
cient use of resources. It is not feasible to discuss in
depth all the relevant features, but a short description of
the main difficulties can give an idea of the wide range
of difficulties that have to be faced, although, of course,
not all of them are relevant for all contracts.

(a) Measuring the performance of the firm

When the government is trying to hire the manager of a
network, it must carefully choose the instruments by
which the performance of the firm is measured. It
should be remembered that one would really want to
reward the firm in proportion to its contribution to the
increase in the utility of consumers. This is impossible,
but all other measures should be evaluated by how close
they come to this ideal. Two techniques are generally
used:
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1. Sometimes, technical criteria are imposed: trains
must arrive on time, water quality must meet
certain criteria, service must not be interrupted
more than a certain number of minutes per year.
This is the appropriate approach when a few cri-
teria provide a good proxy for quality. Too many
criteria yield difficult problems of aggregation,
while it is often difficult to measure dimensions
of service such as the pleasantness of the staff of
the firm. It is known that too much emphasis
will then be put on the measurable criteria.

2. One can sometimes find a proxy for the value to
the consumers of the service or good provided
by the network, for instance when one pays the
firm according to the revenues generated. This
provides powerful incentives to serve well the
‘marginal’ consumers, those whose consumption
is sensitive to the quality of the service, but con-
sumers who do not have a choice of suppliers
and whose demand is fixed will be less well
served.

All these measures of output are actually proxies for
what one would really want to measure: the effort made
by the firm. In the design of the incentive schemes, one
must take into account the fact that these measures are
actually the result both of this effort and of some vari-
ables that it does not control.

The same type of problems arise when selling the right
to use a common resource. First, the resource must be
well-defined. One can give an airline a landing slot, and
notice afterwards that it is systematically late. Second,
the use of the resource is usually subject to the provi-
sion of a service of sufficient quality. This can be
ensured, as in the case of the buying of a management
service, either by bounds on measures of quality or by
revenue sharing.

(b) Allocation of risk

In network industries, contracts between firms and gov-
ernments typically have very long-term horizons; some-
times, perpetual property rights are allocated. There can
be very large risks, and one should be aware of the fact
that firms will ask for a risk premium. It is sometimes
possible for the government to limit these risks or to
bear some of them, and in so doing to improve social
welfare.

For instance, some Chilean economists, Eduardo Engel,
Ronald Fischer, and Alexander Galetovic (1997) have
suggested that highway franchises should have variable
time horizons. The franchise would hold up to the time
at which total (discounted) revenues reach a certain
level. This limits the risk linked to a bad estimate of
demand, and they estimate that the increase in social
welfare linked to this reform would be in the order of
one fourth of the total cost of construction.

(c) Investment and maintenance

When the government hires a firm to manage a net-
work, a delicate problem of investment and mainte-
nance of the capital stock occurs. The contract with the
firm generally has a fixed horizon, at which point a new
firm is chosen. Either the capital has stayed property of
the government, or it is transferred at the end of the
contract. In any case, the firm computes the benefits of
the installation of new capital or of maintenance of the
installed stock in a different time frame from the gov-
ernment, and it will have incentives to underinvest and
to provide too little maintenance.

This bias cannot be entirely corrected. It is less damag-
ing if the contract is longer, but this has other costs.
Measures of the value of the capital stock at the end of
the contract, and provisions that guarantee that the firm
will be compensated for its expenses help, but this can
never be done perfectly.

Another problem linked to investment will be the ten-
dency for firms to choose technologies in which they
have a comparative advantage, in order to make it more
costly to switch to another supplier in the following
contract. They will also underinvest in formal informa-
tion systems which would make it easier for competi-
tors to take over. Again, contractual terms can mitigate
these effects, but only partially.

(d) Modifying the terms of the contract

Ideally, a contract would never be renegotiated. It
would include a list of possible contingencies, and
describe how the terms are to be modified when they
occur. This is impossible, and circumstances sometimes
anse where the original contract is obviously not applic-
able. In this case renegotiation occurs. This renegotia-
tion generally takes place in circumstances that are less
favourable to the government, because there is less
competition. The contract should therefore be as fool-
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proof as possible, and the circumstances under which it
is to be renegotiated well specified.

(e) Renegotiation and the ‘hold up’ problem

Because the firm’s bargaining position is often stronger
once the contract has been signed and it is difficult to
call on a competitor, the firm will often try to force
renegotiation, sometimes by not meeting all its obliga-
tions. Economists call this the ‘hold up’ problem. The
contract should mitigate the risks of this occurring by
specifying penalties that can be levied without too great
a cost in case the contract is not fulfilled. Generally, it
should make sure that any renegotiation takes place
with an appropriate balance of power. This is very
important, because the expectation that renegotiation
can occur changes substantially the incentives of firms.
For instance, a firm which has a comparative advantage
in renegotiations will bid more aggressively; exactly the
wrong effect from the view point of the government. Or
investments will be postponed so that the firm has less
has stake in the renegotiation process.

(f) The incentives of the government

Finally, it should not be forgotten that the contract also
affects the incentives of the government. For instance,
if a firm and the government share toll revenue for a
highway, the government will have less incentives to
fund a competing railroad than if the firm received all
revenues. The firms will of course realise this and their
bids and behaviour will be affected. In the interest of
the government itself, the terms of the contract should
therefore make sure that it has no incentive ex postto
take actions that adversely affect the profitability of the
firm.

1.3.2. Techniques

1.3.2.1. What type of contracts?

The discussion of the preceding section has discussed
the main difficulties of writing a contract, and has pro-
vided hints of the solutions that can be used. Here, we
would like to touch on one last point: how explicit
should the contract be? Publicly-owned utilities have
traditionally been managed within a very informal
arrangement. The relevant member of government, or
the relevant bureaucrats, would once in a while give
instructions on priorities. Very often, the utility was in
charge both of proposing public policy and implement-
ing it. It was expected that because the managers have

little financial incentives in the profits of the firm, and
were judged according to their contribution to social
welfare, they would serve as well as they could the
interests of the country as a whole. This pattern has
been modified somewhat by the introduction of con-
tracts between public utilities and governments, but
these contracts are used more as declarations of inten-
tion than as binding documents. In particular, govern-
ments do not feel bound by their terms, especially when
they have been signed by preceding governments run
by another party. (The same problems arise with con-
tracts with private firms, but the contracts are legally
more difficult to ignore.)

As governments felt that public utilities were not pro-
viding the benefits that they were expecting, they have
either tried to convert them independent publicly-
owned agencies or turned to private firms. These
require much more explicit contracts, in order to guar-
antee to shareholders profits that make it worthwhile to
accept the agreement. Several techniques are available.

(1) Introducing competition

In some industries, the best type of control on the activ-
ities of the firm is the introduction of competition.
Then, the basic contract between the firm and the gov-
ernment is general competition law.

(2) Contracting for specific services

Even if competition is generally feasible, there may
exist some services that the government would like to
be provided but which are not privately profitable, the
provision of universal service is one leading example.
In this case, a contract for the provision of this service
can be written, and, depending on the industry, will be
subject to the difficulties discussed above.

(3) Regulation

Regulation typically leaves much leeway to the regula-
tor, and is open ended. In this case, the contract is not
well specified. This has both benefits, one does not
commit oneself to actions that would ex postprove to
be non-optimal, and costs, the incentives of the regu-
lated firm are not very powerful, because it knows that
ex postthe regulator can ‘expropriate’ at least some of
the benefits of cost reduction.
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(4) Franchising

In some industries, governments give the right to a firm
to manage a sector for a limited, but sometimes long,
time. A franchise can be national, for instance televi-
sion licences, or local, for instance roads, water or rail-
road services. The cost of franchises is that the contract
needs to be very explicit, and that it commits the gov-
ernment. Mistakes are very hard to correct, and fran-
chise contracts require great technical expertise. The
firms that specialise in industries where franchising is
prevalent have strong incentives to learn how to use the
rules to their best advantage, and to lobby for rules that
favour them. It is imperative for governments to
develop independent expertise.

1.3.2.2. Choosing the firm(s)

Once the type of contract is chosen, the government
must choose the firm with which it will be signed.

(1) Negotiations

One strategy is to choose one or several firms with
which to negotiate. If there are several firms, they will
typically be asked to make proposals that outline their
plans, and the government will choose among those
plans, insisting on modifications. When there is only
one firm, a similar process is used, but the starting point
of the negotiation is more likely to be a proposal by the
government. An advantage of this method is that it
enables great flexibility to take into account information
that is difficult to codify, such as effects on industrial or
regional policy.

The same process can be used when the government is
selling the right to use a resource. In this case again the
negotiation will take into account other dimensions than
price and how well pre-defined criteria are met. This is
for instance the technique used by the French govern-
ment to allocate the right to develop new mobile phone
networks.

The flexibility of this technique is not only its main
strength, but also its main weakness. Indeed, it gives
opportunities for politicians and civil servants to pursue
private aims.

(2) Auctions

The other available strategy is to organise an auction. In
this case, the rules are clearly set in advance, and the
terms of the contract are defined, except for some para-

meters that are left blank. In the simplest case, the only
parameter left blank is the price, and the contract is
given to the firm that offers the best price. In more
complicated cases, several parameters are left blank and
a rule is defined by which the winning firm is chosen.
For instance, in an auction to run a regional railroad one
could give weight to low fares, to high fees to the gov-
ernment, and to frequency of trains (other criteria, such
as investment and maintenance being held fixed for all
the bidders).

There are several important benefits to the use of auc-
tions:

1. The most visible is that they can raise substantial
revenues for the Treasury, and, contrary to taxa-
tion, do so without introducing too much distor-
tion in the economy. This should be contrasted
to the use of negotiations, which will induce sub-
stantial, but socially wasteful, expenditures in
lobbying, public relations and other ‘influence
activities’, what economists call ‘rent seeking’.

2. More important, perhaps, from the viewpoint of
social efficiency is the fact that auctions allocate
the good to the bidder with the lowest cost or the
highest ‘willingness to pay’, which will gener-
ally be the one who has found the most efficient
use for the resources. The result of negotiations
will depend on the benefits perceived by govern-
ment negotiators of different uses for the
resources, and because potential users present
distorted evaluations of these benefits, these per-
ceptions will often be inaccurate.

3. Auctions are generally perceived as being fair.
Because the winner of the auction has competed
with other potential firms, there is generally no
windfall profit. Furthermore, because the criteria
must be explicitly stated before the beginning of
the auction, it leaves less room for favours to
political friends or to members of an old school
network.

4. Auctions seem to be able to function well in
environments where markets are not efficient.
Indeed, when coordination problems are very
important and when there are relatively few
traders, markets can lead to distorted outcomes.
In laboratory experiments so-called ‘combinator-
ial’ auctions can be superior solutions to mar-
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kets. This may be important in the case of airport
slots, whose sale may have to be coordinated, at
least for the most important airports.

5. Auctions require the government to announce
rules explicitly ex ante. This necessitates explicit
statements of the type of services to be provided,
and very often of the trade-offs between quality
and costs in order to decide on bonus arrange-
ments. Such explicitness should improve the
rationality of public decisions.

There are three main costs of using auctions, which are
mirror images of the benefits of negotiations:

1. Because rules must be announced well ahead,
and cannot be changed, mistakes can be costly.
For instance the sale of the right to broadcast
television in Australia was marred by the fact
that a firm took advantage of the rules in ways
which delayed the end of the process. In New
Zealand, the use of a ‘second price’ auction led
to public outcry, as it gave the impression that
the winners had underpaid for the resources that
they obtained.

2. Auctions require that the auctioning body has
good knowledge, when setting the rules, of the
benefits of different options. It needs to be able
either to put constraints on the use of the
resources that will be acquired — you will have
to run at least so many trains on the line during
rush hour and outside of rush hour - or, even bet-
ter but more difficult, to put a price on the value
of some of the uses — a promise to run more
trains during rush hour will be equivalent to an
increase in the bid of so many Euros per train. If
it is not able to do this, it might prefer to ask
potential participants for proposals that spell out
the use of the resource and the reasons for which
this use is preferable to other uses, and therefore
proceed through negotiations.

3. When there are very few potential bidders, the
optimal auction has a ‘reserve price’, that is a
minimum price when a resource is being sold or
a maximum price when governments are buying
a service. The setting of this reserve price
requires basically the same information than a
successful negotiation.

1.4. Administer

One should not forget that governments also directly
regulate some activities, including activities that are
important for network industries. For instance, even
though road construction or maintenance can some-
times be done through the private sector, the job of inte-
grating the network and planning it rests with civil ser-
vants. How much direct administration is to be done
depends on the quality of the civil service in a specific
country, quality which can vary over time.

2. Correcting market failures

2.1. Efficiency and markets

The great tradition of competitive analysis, starting with
Adam Smith and cumulating in the crowning achieve-
ment of general equilibrium theory, has shown that
competition, usually described as the presence of
numerous small non-colluding firms, leads to efficient
outcomes. On the other hand, we also know that there
are circumstances in which competitive markets either
will not function properly, or will lead to sub-optimal
outcomes. As a consequence of these analyses, govern-
ments the world over have implemented policies that
try to maintain competition where it is the efficient
method of managing the allocation of resources, and
policies that try to correct their outcomes when they are
sub-optimal.

Most of economics studies the efficiency of markets
and the methods by which governments should inter-
vene. It is of course impossible to summarise ade-
quately this huge body of knowledge in this report. We
simply want to stress certain points that are especially
relevant for network industries.

2.2. Promoting competition

2.2.1. Antitrust

History shows that in most industries competition is not
the natural state of affairs. For instance, the USA intro-
duced antitrust law because many industries had
become dominated by monopolies. The Swiss example
shows that powerful cartels emerge when governments
do not actively fight them. At the most elementary
level, competition is unstable because firms that pro-
duce the same product have incentives to either merge
or to come to pricing and production agreements in
order to capture monopoly rents. The role of competi-
tion policy, in all industries, is to limit this phenome-
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non. Network industries are no different from others in
this respect, except for the fact that the public operator
often continues operation after liberalisation, and may
have incentives to maintain its market power by exclud-
ing competitors or by using his bargaining power to
explicitly or implicitly collude with them.

2.2.2. Promoting entry

If an industry with active competition is more efficient,
it can be desirable for governments to promote entry
when there are too few firms. In newly-liberalised net-
work industries, regulators often favour entrants to
achieve this goal. The experience of the UK telecom-
munications industry shows the pitfalls of this policy:
the incentives of both the entrant and the firm in place
are muted if it is known that the former will be pro-
tected. The regulator can be used as an instrument for
implicit collusion.

2.3. Allocating property rights

2.3.1. The problem

Recent economic analysis has stressed the importance
of the allocation of property rights for economic effi-
ciency. Two problems of misallocation of property
rights are common. First, some goods might have no
owner, in this case there is a tendency for overuse, as
agents do not take into account the cost that they
impose to others. This is the case for environmental
goods: there is overuse of rivers to carry away industrial
or agricultural pollution because agents do not pay for
this use of the resource. In the case of networks, there is
more than socially-optimal congestion on roads at peak
hours because commuters do not pay for the substantial
delay that their presence on the road imposes on others.

2.3.2. Methods for allocating property rights

Property rights can be allocated by all the methods dis-
cussed above in the section on contracts. Some experi-
ments have recently been conducted on the use of auc-
tions to assign property rights. This technique seems to
be feasible in a wide variety of environments, and, if
used intelligently, appears to be preferable to negotia-
tions.

The most impressive use of auctions has been in the sale
of the rights to use airwaves for telecommunications
purposes in the USA, but they have also been used in
New Zealand, and in Australia for allocating the right to
broadcast television. The privatisation of rail transport in

Great Britain has also recently used an auction, as they
each section was sold to the highest bidder. There have
been quite a few discussions of the auctioning of airport
slots, but, as far as we know, no actual experiments.

2.4. Managing natural monopolies

2.4.1. Technology

2.4.1.1. Traditional theory

In some industries, it is technology itself, and not the
incentives of producers, that endanger competition.
Indeed, if large firms are much more efficient than
small firms, i.e. if their costs are smaller than those of
small firms, there will be space for only a small number
of producers, or indeed in some cases for only one. We
say that there are increasing returns to scale. It would be
possible through regulation and laws to limit the maxi-
mal size, but the efficiency costs would be very high
(although the evidence on increasing returns to scale in
network industries is not very clear). The traditional
analysis of network industries has stressed this phenom-
enon, and has argued that, because competition is
unworkable, there should be only one firm. This firm
cannot be left to maximise profits, as it would reduce
output far below the efficient level, and it must be regu-
lated in order to promote efficiency. The cut-off point at
which it is considered preferable to enforce sub-optimal
competition rather than regulate or administer depends
in great part on the evaluation of the costs of govern-
ment intervention, a topic that we discuss below.

2.4.1.2. Scope of the argument

Under which circumstance is it indeed necessary to
intervene because of increasing returns to scale? Recent
analysts have had a tendency to restrict the set of cir-
cumstances where they find the argument compelling,
for different reasons, some which we find convincing,
others that are less so.

(1) Competition in some segments
and not in others

Many current reforms stem from the realisation that
increasing returns to scale in parts of a network do not
justify heavy government regulation of all the network.
For instance, the British reforms of the electricity indus-
try are based on the insight that transportation is a nat-
ural monopoly, but that generation is not. Similarly, the
proposed reforms of the rail network in Europe are
based on the assumption that one can separate the man-
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agement of the tracks, a natural monopoly, from that of
the rolling stock. It is difficult to know whether this
recent tendency is the result of technological innova-
tions that have allowed the introduction of competition
where it was previously unfeasible, or whether distrust
of government intervention has stimulated imaginations
to find ways to limit it.

(2) Managing the interface

The introduction of competition in segments of indus-
tries where other segments are managed by public or
closely regulated industries creates another argument
for government intervention, and this argument is very
specific to network industries. As the theory of indus-
trial organisation has shown, firms have incentives to
transfer their monopoly power at one stage of produc-
tion to other stages, either ‘downstream’ or ‘upstream’.
Competition at the interface must often be managed,
and sometimes micro-managed. The consequence of
this micro-management are clear in the very heavy
involvement of regulators in the organisation of compe-
tition in some newly ‘deregulated’ industries. Whether
this is a transitory phenomenon, which will disappear as
the new entrants become stronger, is not clear at this
point. There exist theoretical arguments on both sides of
the issue. There is however a risk that competition will
require heavy handed regulation for a rather long time.

(3) Contestable markets

A number of authors have argued that even with strong
increasing returns to scale, there need be no government
intervention. Baumol, Willig and their co-authors (1)
argue that even if increasing returns to scale imposed the
presence of only one firm, the threat of entry could be
enough to discipline it — this is the theory of contestable
markets. Although this theory has been an important the-
oretical tool and has yielded useful theoretical insights,
its practical relevance is nil. It is generally agreed today
that even air transportation, which seemed the quintes-
sential contestable industry, does not fall in this category.

2.4.2. Contracts

2.4.2.1. Incomplete contracts
and vertical integration

Incompleteness of contracts arise when the parties can-
not commit to all the actions that would be relevant to

come to a complete meeting of mind. It is easier to start
from an example of a complete contract. Placing a call
from a public phone is a simple transaction where the
operator promises to connect the customer with another
party, while the customer promises to pay a certain
amount. We say that the contract is complete because
the two parties have no difficulty writing a contract that
completely describes the transaction that they want to
perform. When this condition does not hold, we say that
contracts are incomplete.

Incompleteness of contracts arises in many transactions
in the economy. It is for instance prevalent in labour
contracts, and in this respect network industries are not
different from other industries. On the other hand, they
do create special problems for investment in network
industries, for two reasons: these industries often use a
large amount of specific capital, and the activities of the
firms that are active in one network are, by definition,
highly interdependent. Consider, for instance, an airline
that wants to use an airport as a new hub. The airport
needs to expand its facilities, including those used for
air traffic control. On the one hand, the airline wants to
ensure that the facilities are available before it redesigns
its routes, on the other hand the airport will require
guarantees on the revenues received from the airline.
Any contract that tries to meet these two legitimate
requirements will be highly complex, and will fail to
some degree. For instance, the costs of the airport could
depend in complex ways on the scheduling of planes,
that are very hard to predict. Writing a contract that list
all the relevant features of the schedule would be exces-
sively cumbersome. There could also exist circum-
stances where it would be efficient for the airline to
stop using this hub, and where the contract should allow
it to do so, but these circumstances are very hard to pre-
dict and describe precisely enough ex antethat they can
be written down in a contract. Incompleteness of con-
tracts creates even more difficulties in industries where
the technology changes very fast, such as the telecom-
munications industry.

The incompleteness of contracts typically leads to
underinvestment in industries, such as network indus-
tries, where the capital is not easy to transfer from one
use to the other, and firms often use vertical integration
to protect specific investments. Regulators must inter-
vene if they want to see both enough investment and
competition in some segments in network industries.
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2.4.2.2. Managing the contracts to
promote competition

The judicial system is often not the appropriate forum
to settle disputes stemming from the incompleteness of
contracts. Indeed, the court will often ask itself the
question ‘what is the agreement that the parties would
have signed if they had predicted the new circum-
stances?’. This is very difficult to ascertain in the
extremely complex environment of rapidly changing
network industries. Given these difficulties, countries
have found it reasonable to maintain a regulatory struc-
ture which aims, among other things, at maintaining
rules that protect investment. For instance, a company
that specialises in running trains on a network owned by
another company will need to be protected against
behaviour by the network operator that lowers the value
of its investment. As usual, the fundamental question is
to understand under which circumstances regulatory
failures are less costly than the market failures that are
being corrected.

2.5. Information management

Asymmetry of information arises when one party is bet-
ter informed than the other. The supplier of air travel is
better informed about plane safety than the customer,
and the seller of a new type of telephone is better
informed about the reliability of the technology, or the
probability that it will become obsolete in the near
future. Asymmetry of information is pervasive in eco-
nomic life, and has been studied extensively by econo-
mists in recent years. It is dealt with through contracts,
reputation building, certification, warranties and so on.
There does not seem to be any reason to believe that it
is more pervasive in network industries than in other
industries, although the asymmetry of information
between regulators and firms create special problems,
as discussed earlier.

2.6. Failure of the capital markets

Most network industries require heavy investments and
are therefore very dependent on capital markets. Some
authors argue that private capital owners give too much
weight to short-run profits, and that government inter-
vention is required to take into account the long-term
interests of society. There is actually no evidence that
capital markets always have too short a time horizon (it
has for instance been noticed that the American stock
market reacts favourably to the announcement by a firm
of increased investment in R & D) and the argument
seems to be often used to soften the budget constraint of

government-controlled enterprises, whose current losses
are excused because of some hypothetical future bene-
fits. Furthermore, increased political power can also
lead to ‘short termism’, as the next election becomes
the horizon for decision making.

The fact that one should be careful about claims that
public intervention is required in order to allow for an
appropriate weight for the long-run future does not
imply that there do not exist some real problems that
private capital markets cannot handle. On average, net-
work industries require longer-run financing than other
industries, and long-run financial markets are more
likely to be imperfect than short-run financial markets.
In terms of modern theory, both long-run markets and
long-run contracts are very incomplete. They are many
contingencies on which no financial instruments can be
based, and also many contingencies that agents find too
costly to write in contracts. Governments may have
some comparative advantages in correcting those fail-
ures, for instance through special taxation. Economic
theory does not at this point provide precise guidelines
on this point.

2.7. Network externalities

Network externalities are discussed at length in section I,
subsection 3.2, of this part of the report. At the general
theoretical levels, they are simply special cases of a
more general and well-understood phenomenon. If the
decisions of an agent affect the welfare of other agents
in ways that are not mediated through the price system,
the market will not be efficient.

Externalities arise outside of network externalities. For
instance, the creation of pollution by a firm generates
externalities, and governments intervene, through taxa-
tion and regulation, to control these externalities.
Similarly, there are positive externalities when a firm
finances research and development, as part of the
knowledge is made available freely to other economic
agents. Once again, governments intervene, for instance
by granting tax benefits. On the other hand, and practi-
cally by definition, externalities are more prevalent in
network industries. Governments should intervene to
manage them.

For externalities that are not specific to network indus-
tries, governments should use the same tools of control
as in the rest of the economy. For instance, rail trans-
port is often defended on the basis of its low impact of
pollution. This should be reflected in taxes charged on
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road transport, and the cost-benefit analyses of new
investments should be based on those corrected prices.

On the other hand, there are network externalities in
telephone service. When a consumer decides whether or
not to connect to the phone network, he balances the
utility that he will derive from this connection to the
price he must pay. If his connection increases the wel-
fare of other agents, because they can now reach him
when they could not before, the cost benefit that he con-
ducts does not include all the social benefits that it
would generate. In some cases, he might decide not to
purchase telephone service when it would be socially
beneficial for him to do so. Consumption of telephone
services would be too small. This can be one added jus-
tification for universal service.

Network externalities can go the other way. For
instance, commuters choose the time at which they
leave for work on the basis of the time it will take them
to reach their office. As Vickrey (1955) has shown an
extra car on the road at peak hour has very strong nega-
tive effects on the speed at which other vehicles travel.
Because of the lack of an appropriate pricing scheme
there is excess consumption of the good ‘travel at peak
time’.

The intervention of governments to correct network
externalities can be very complex, especially when
competition has been introduced. Furthermore, it
requires rules specific to the network in question. For
instance, it is important for telecommunication net-
works to have common standards. They can be imposed
by the regulator or chosen voluntarily by the firms that
are active in the industry. One or the other of these
solutions can be preferable. Negative externalities can
usually be corrected through simpler methods, as the
solution is usually to limit consumption, which can be
done through the use of appropriate prices.

2.8. International considerations

2.8.1. Political risk

Another important issue which government must con-
sider is national security. The analysis of the issue is
quite complex, but the following example gives some
flavour of the principles that are involved. There are
two technologies for producing an output, technology A
based on a risky foreign input and technology B, based
on safe foreign inputs (one can think of electricity pro-
duced with imported petroleum or natural gas as tech-

nology A and nuclear power as technology B). If finan-
cial markets were working perfectly, private industry
could handle the problem quite well. Firms would know
that in case of disruption of foreign supply, the price of
the output will increase. They would decide on their
investment in one or the other technology on the basis
of the expected revenue that they would generate, and it
is easily shown that with perfect capital markets this
would lead to an efficient allocation of resources. Two
problems can arise:

1. If the private sector discounts the future too
heavily, it will underinvest in the safe technol-
ogy, whose benefits will only be available in the
(uncertain) long-run future. As we have dis-
cussed in section 2.6, this is probably not a good
argument.

2. Industry might not trust the government to let
prices rise in case of disruption. And indeed,
even though letting the prices rise might be an
efficient way to ration the limited supply, gov-
ernments often find themselves under strong
political pressure not to let ‘speculators profit
from the situation’. Under these conditions,
some government intervention might be justified
in order to ensure that the proper mix of tech-
nologies is used, even if the government’s
assessment of risks is similar to the market’s.

It must be recognised that this line of argument can be
pushed too far: if national security is important, it must
be acquired at the lowest possible cost. For instance,
support for national airlines has often been justified on
the basis of national security: the country needs to be
able to control some means of air transport in case of
international crisis. One can imagine other ways in
which legal rights to use aeroplanes can be maintained
in such a situation (for instance, ensuring that enough
planes are leased to foreign airlines by nationals, and
that the contract does specify some means by which
they can be requisitioned in case of emergency).

2.8.2. Using market power

If the responsibilities of governments extended to the
globe, they would try to promote competition. In a
world of nation states, on the other hand, they realise
that market power can be exercised by countries, and
that they can have a role either in reinforcing the market
power of their own industry, or in trying to limit the
market power of other countries, who use it against
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their own national interests. For instance, natural gas is
traded in an oligopolistic world market. Consuming
countries may have more bargaining power than private
importers, and may rationally decide to use this bar-
gaining power, by making the import of gas a State
monopoly (as usual potential benefits have to be
weighed against the cost of government intervention).

3. Income distribution

3.1. Markets and income distribution

The third role of government is to redistribute income.
This is a central issue in the politics of the regulation of
network industries, albeit not in the writing of policy-
makers and academics on this issue. For instance, the
‘French system of public service’ is often defended on
the basis of equity issues.

3.1.1. The problem

The theory of income redistribution is simple. Some
individuals are endowed at birth with greater earning
ability than others, either because they are personal
qualities highly valued by the job market, or because
their family environment facilitates the acquisition of
job skills, or because they inherit wealth that yields
income. It is often argued that these endowments have
no ethical values per se, and that society should try to
level the playing field. (This is controversial: other
authors would argue that there is an inalienable right to
the fruits of one’s own contribution to society, which
should not be confiscated.)

3.1.2. Taxation

In the simplest framework, income redistribution should
be conducted through lump sum transfers, that is trans-
fers that are independent of any action of individuals.
For instance, it would be announced that a tax would be
levied on individuals of IQ greater than 125 to be redis-
tributed to individuals of IQ less than 85. Such a
scheme is, of course, not feasible, and rather than lump-
sum transfers, governments use other instruments such
as income tax or indirect taxes. It is often argued that
taxes that do not distort the consumption choices of
individuals are more efficient. For instance, income tax
leaves consumers free to allocate their resources as they
see fit. Similarly, a uniform VAT with only one rate
modifies all consumption prices in the same proportion
and should be non-distortionary.

Income taxes and one-rate VAT do however affect the
efforts of consumers to increase their income. They can,
for instance, induce agents to spend less time at work
and more time in home improving activities. A general
rule of economic theory states that in the presence of
one distortion it can be optimal to introduce a second
one, this is the theory of the ‘second-best’. Translated in
the present framework, it states that given that some
distortions have been introduced in the choice between
leisure and income, it could be optimal to introduce
other distortions. For instance, in many countries, food
is subject to a lower rate of VAT than other consump-
tion goods. As, food forms a large part of the budget of
poor families, this is an efficient method for transferring
income.

3.1.3. Free provision of goods

Governments also try to influence income distribution
by subsidising or giving away some specific goods, and
economic theory has shown that this can indeed be effi-
cient. For instance, public access to education has an
important redistributive aspect and governments pro-
vide it freely. Similarly, in all European countries
access to medical care, at least for the more serious con-
ditions, is essentially free (of course, citizens pay for it
as taxpayers, but their payment is independent of their
own consumption of medical services).

3.1.4. Application to network industries

Are network goods also a good vehicle for transferring
income? First, it is clear that some network goods are
non-negligible proportions of the budget of the poorest
part of the population. They are therefore good candi-
dates for favourable tax treatment. In some cases, pric-
ing policies that would seem inefficient could actually
be defended on these grounds. For instance, it is proba-
ble that local phone service forms a higher proportion
of the telephone bill of households of modest means
than of households of more substantial revenue. In this
case, if we insist on budget balance within the tele-
phone service, it could be appropriate to have local calls
subsidised by long distance calls.

3.2. Merit goods

The discussion up to this point has assumed that the aim
of income redistribution was to limit the inequality of
welfare in society. Under these circumstances, one sim-
ply tries to maximise the spending power of the poorest
social groups. Some authors have argued that one
should go further. There are some goods that are so
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important for the integration of people in society, that
there is a public interest in making sure that they are
made available to the greatest possible proportion of the
population at a low enough price that they consume a
sufficient amount of the good. They are the so-called
‘merit goods’. It is difficult to find examples of pure
merit goods. In most cases, more standard economic
arguments, such as externalities or contracting failures
provide more compelling reasons for action.

3.3. Regional policy: income distribution
among regions

Up to now, we have discussed income redistribution
towards individuals. Its aim was to ensure that individu-
als had not too unequal levels of utility. Another tradi-
tion stresses the need to ensure that disparities between
regions are not too sharp. Of course, income disparities
between regions do not automatically translate into dis-
parities between individuals, as migration compensates
for its negative aspect. There must therefore be specific
arguments for such a policy, usually aimed at favouring
either rural districts or areas where established indus-
tries. Let us mention the most important:

1. There are negative externalities to large concen-
tration of population; improving the standard of
living in the poorest regions will stem out
migration and lead to a general increase in wel-
fare;

2. The feeling that the national territory should be
evenly populated is sometimes taken as a basic
value. If indeed the citizenship of a country feels
that it is willing to devote resources to maintain,
let us say, mountain agriculture, there is no fun-
damental reason why a policy aimed at maintain-
ing it should not be considered legitimate. There
is however scope for policy evaluation, as the
costs should be explained as clearly as possible,
and the fundamental political objective should
be reached at lowest possible cost.

3. Finally, there is sometimes a feeling that every
citizen, wherever s/he chooses to live has the
right to be ‘connected’ to national life and to
receive basic services from the State and the
national community. This is not controversial for
some services: for instance, it would be consid-
ered scandalous for some community not to be
entitled to vote, because it is too far away and
organising the election is too costly. Or, closer to

our preoccupation, police protection or to access
to the justice system are available in any loca-
tion.

These considerations are often used to justify heavy
investments, both by national and European authorities,
in disadvantaged regions, and very often in networks:
roads, telecommunications, airports. Two comments
should be made. First, if we neglect the right to basic
services, there exist other policies that can implement
the objectives of regional policy. It has for instance
been proposed that inhabitants of disadvantaged regions
benefit from a lower tax rate. Second, investments in
networks, especially networks that facilitate communi-
cations, can have the effect of lowering the population
in remote regions. For instance, if the delivery of pack-
ages is improved, consumers will buy more clothing
from catalogues, and this can lead to bankruptcy for
local stores.

The third justification for the subsidising networks in
disadvantaged regions is important should be viewed
with some scepticism, as it is easy to use in self serving
ways. More fundamental thinking about the issue is
necessary, and this report deals with it in some more
detail in its discussion of the universal service obliga-
tion.

4. The costs of government intervention

A number of authors have argued that even though
monopoly power was inefficient, the remedy of gov-
ernment intervention is often worse. Traditional analy-
sis of industries began by identifying ‘market fail-
ures’, and, as soon as one was identified, public inter-
vention in order to correct it was deemed justified.
Economists, and specially those from the ‘Chicago
school’ have convincingly argued that government
intervention was unlikely to be done perfectly well
and one should weigh ‘government failures’ against
market failures.

It should be stressed however that a list of supposed
government failures is not sufficient to prove that gov-
ernment intervention is counterproductive. The policy
literature seems to balance between two extreme posi-
tions. At one end, after a long list of market failures, the
conclusion is drawn that energetic government inter-
vention is needed. At the other end, one exposes all the
reasons why government is inefficient, and then states
the conclusion that the market should be left to do its
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job. What is needed is a careful comparative assessment
of market and government failures, which is often diffi-
cult to conduct. This comparison will yield different
results in different circumstances, depending on the
specific policies that are being implemented and the
institutional framework.

4.1. The efficiency of public institutions

Some government failures are similar to market fail-
ures. For instance, the contract between a factory that
produces electricity as a side product of its use of
energy (co-generation) and a distributor is hampered by
asymmetry of information. The optimal contract would
have the factory supply electricity when its cost is less
than the cost of alternative sources for the distributor,
but neither of the parties knows the cost of the other. A
government agency has no superior way to access either
information, and there is no reason to believe that it
could intervene effectively in this situation. (One
should be careful to understand this statement precisely.
The distributor could be trying to exercise his power as
a monopsonist when negotiating this contract. There is
a role in this case for antitrust policy. There is no role
however for a policy specifically aimed at correcting
the market failure.)

There is also evidence that regulated or public networks
have more difficulties than most private firms to adapt
to changing economic and technological conditions.
The threat of competition is lacking and this absence
helps employees, managers, suppliers and consumers
resist changes that affect adversely, and they sometimes
delay them far after their introduction would have been
beneficial from the point of view of aggregate social
welfare.

4.2. Capture

Some government failures are specific to government.
The most often discussed is ‘capture’. This concept,
forcefully reintroduced in the modern discussion of
industrial policy by Stigler (1971), stresses the fact that
industries can influence policy makers to take decisions
in their interests rather in the social interest. This can be
true both of potentially competitive industries (trucking,
taxis) and of concentrated industries. In this view, it is
important to draw clear line for government interven-

tion, as it will typically distort in favour of producers.
The problem of capture is especially important in the
decentralised environment of European industry, where
the subsidiarity principle requires general guidelines
decided at the Commission level to be implemented by
governments and agencies of the Member States, who
are often swayed by arguments of defence of national
industries.

Capture has been very important in the history of net-
work industries, in part because of the very high degree
of government involvement. There is for instance clear
evidence that the regulation of airlines in the USA up to
the mid-1970s was rather inefficient, and more informal
evidence that this was also true in most countries.
Capture both by the companies, whether private or pub-
licly owned, and by the employees of trade unions was
at the root of the problem.

The solution to capture can be to reduce government
intervention. In industries where government will stay
active as a referee if not as a direct actor, it is not clear
that limiting government intervention to a few ‘big’
decisions, which is what is often meant by less influ-
ence, will reduce the cost of capture. For instance, the
allocation of property rights can also be influenced by
capture, as seems to be the allocation of slots at air-
ports. Still, democratic control might be easier on a few
large than on many day-to-day decisions.

4.3. Income distribution from the poor to the rich

In our discussion of income distribution, we have
assumed that it went from the (relatively) rich to the
(relatively) poor. In reality, income redistribution is
subject to government failure in the same way than
other policies. It is mediated through the political
process, and also goes from the politically powerless to
the politically powerful. Rich farmers do get subsidies.

Any instrument set in place for redistributing income
will be captured at least in part by less-deserving
groups. Furthermore, this income redistribution will
often be done with highly inefficient instruments. For
instance, work rules that yield minor increase in welfare
to the employees are sometimes very costly in terms of
global efficiency.
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1. Delineation

For a long time economists have debated on the issue of
the respective merits of public and private firms. There
is no clear consensus in the theoretical literature as to
whether private monopolies are more efficient than
public ones. This is partly why this question has moti-
vated a large amount of empirical research since the
1950s. This effort has not faded in the recent years. On
the contrary, the moves towards more liberalisation and
deregulation in various economic sectors has offered
new opportunities of investigating this recurrent issue.
The empirical literature remains inconclusive on the
performance differential between public enterprises and
privately owned regulated firms, for a given competi-
tive and regulatory environment. However, efficiency is
usually improved when competition is fostered while
privatisation has ambiguous effects. Hence ownership
has no impact per se, and cannot be gauged without tak-
ing into account other economic conditions. In other
words, performance differential between public and pri-
vate, when it exists, is due to a set of institutional con-
straints and incentives. This conclusion is widely recog-
nised by recent theoretical approaches (1). 

There are several strands of literature that discuss theo-
retical arguments on the likely effects of ownership on
productive efficiency. A first view, developed by
Leibenstein (1966) in a well known article, predicts no
efficiency differential on the basis of type of ownership.
Public and private firms should be equally X-ineffi-
cient, although the inefficiency may not be of the same
nature as it is observed from anecdotal evidence. On the
contrary, the property rights view pleads for an effi-
ciency advantage of private firms over public firms.
Alchian (1965) identified the crucial difference between

public and private firms as the high cost which public
ownership imposes on the transfer of property rights
pertaining to the firm. This cost is due to the lack of
market for public shares and to transaction costs. In
addition, public choice theories provide several argu-
ments showing how political optimisation can conflict
with cost efficiency. In particular, politicians and
bureaucrats who are in charge of monitoring the perfor-
mance of public firms, may choose production levels
that maximise their own objectives, which can hardly
produce a social optimum. These different arguments
on the effect of ownership on productive efficiency
show that it is a matter of empirical research.

This presentation of the theoretical literature on the
effect of ownership on efficiency is rather simplistic. As
a matter of fact, economic reality is complex and
requires several lighting-up angles. There are no clear-
cut arguments indeed as the various approaches are
replies of one another. However, professional econo-
mists should agree that the ‘principal–agent’ relation-
ship between the manager and the owner is at the core
of the question of assessing the performance of a firm
and that the ‘principal–agent’ problem is just as great in
private firms as in public enterprises. Then the effect of
ownership on efficiency cannot be measured indepen-
dently of the institutional constraints and the system of
incentives.

Several remarks or examples can support this assertion.
First, within a setting of uncertainty and asymmetric
information, competition can provide the pressures for
inducing managers to operate as closely as possible to
their production frontier and the relevant information
for better monitoring their activities. In this context,
measures on efficiency could be the basis for imple-
menting reward schemes designed for inducing effi-
ciency. As a market system creates interdependence
between managers’ utilities, it also provides an incen-
tive scheme. It is often observed that, in the experiences
of privatisation as reported by Kay and Thompson

113

Appendix: Public versus private firms —
A survey of empirical tests of relative
performance

(1) See Laffont and Tirole, 1993, Chapter 17, p. 637; Vickers and Yarrow
(1991), p; 116.



(1986), the greater the competitive pressure exerted on
managers in an industry, the more difficult it is to secure
the support of public sector managers for ownership
transfer. To gain support for a privatisation programme,
one then could need to reduce competitive pressure in
the post-privatisation market. Second, the ownership
effect depends on details of the regulatory environment.
The obvious example is that the deregulation of previ-
ously regulated private firms often favours efficiency.
Moreover, when comparing a public and a private regu-
lated firm, as stressed by Laffont and Tirole (1993), one
has to contrast the cost of public ownership due to need
of allocating resources away from profit-maximisation
purposes (as a public firm should have welfare-enhanc-
ing objectives), to the cost of private ownership arising
from the multiplicity of principals (shareholders and reg-
ulators). According to different studies, privatisation
may or may not improve efficiency.

The empirical tests on the effect of ownership on effi-
ciency have then to take into account the close relation
between ownership, competition, regulation and various
environmental constraints. However there are practical
difficulties to do so. For sectors dominated by public
monopolies like postal services or railways, it is obvi-
ously difficult to perform a statistical analysis of the
effect of ownership. One may study the temporal pat-
tern of efficiency of these firms, or the effect of privati-
sation on their cost efficiency, or one may perform an
international comparison in order to assess the effect of
a larger and tighter autonomy of public services in dif-
ferent countries. Empirical studies on the performance
differential between public and private firms are
restricted to activities where the two types of firms are
present. It is often the case for sectors like insurance,
banking, refuse collection, water distribution, electricity
distribution, etc.

Comparisons over time, across space, across economic
sectors, among different types of ownership and regula-
tion usually provide the materials of performance studies.
Over the last 20 years, many studies have compared pri-
vate and public firms on the basis of average costs, which
often was at the advantage of private firms (1). However,
the criterion of average costs is not able to measure tech-

nical and allocative efficiency as soon as prices do not
reflect the social values of goods and services. The next
part discusses what is meant by performance and pro-
poses to use a measure of productive efficiency derived
from the so-called production frontier models.
Afterwards a survey of empirical studies is presented.

2. Defining and measuring economic
performance

Comparing profit levels is the most classical way of
assessing the efficiency of private firms. The profit is
the unique objective of shareholders or owners. In the
case of public firms, it is often recognised that the per-
formance must be gauged with respect to the achieve-
ment of multiple objectives. (See Pestieau and Tulkens,
1993, on this point.) However obtaining a unique and
global measure of performance is in general too ambi-
tious because the manifold objectives may not be com-
patible with one another and because usually data are
not available to undertake such a project.

For long it is recognised that technical efficiency is the
relevant criterion for comparing public and private firms.
First, it is the sole objective which does not prevent the
achievement of other objectives. Indeed, being techni-
cally inefficient cannot be justified on the basis of other
objectives. Allocating too many resources on a produc-
tion process for social or environmental goals (for
instance) does not necessarily imply that the allocation is
technically inefficient. Then a measure of technical effi-
ciency should not be polluted by the presence of multiple
objectives as for the case of public firms. It is also true
for private firms. While they should be both technically
and allocatively efficient in a competitive world, they
can be (first-best) allocatively inefficient due to informa-
tional asymmetries between owners and managers.
Second, statistical data on outputs and inputs are often
available at the firm level for all types of enterprises,
which allows for the evaluation of the so-called produc-
tion frontier, i.e., the interior of the production set.

Farrell (1957) was the first to propose the idea of mea-
suring productive efficiency of individual decision units
and to distinguish two mutually exclusive and exhaus-
tive sources of productive inefficiency: technical and
allocative inefficiency. In microeconomic theory a pro-
duction function is defined in terms of the maximum
output that can be produced from a specified set of
inputs, given the existing technology available to the
firms involved, or vice-versa, in terms of the minimum
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of resources employed for producing a certain level of
output. Figure B1 depicts the situation in which firms
use two inputs of production, K and L, to produce their
output. Each firm is represented by a full circle. The
production function is represented by the isoquant (Q),
i.e., the boundary set of input combinations which can
be used together to produce a given level of output. In
other terms the isoquant defines the locus associated
with the most efficient use of the inputs to produce the
output involved. The deviation from the isoquant pro-
vides a measure of technical efficiency. If the firm
being analysed at R on Graph 4 was on the isoquant at
T, it would be 100 % technically efficient. Then the
ratio OT/OR is the measure of technical efficiency.
Technical inefficiency thus arise due to excessive use of
inputs and hence the actual bundle of inputs used lies
within the best practice isoquant.

Allocative inefficiency arises because the ratio of inputs
does not reflect the ratio of relative input prices and
hence total cost could be reduced by employing a dif-
ferent mix of inputs. Given that the unit is technically
efficient (for instance, point A on Graph 4), allocative

inefficiency arises because the unit is producing at the
wrong point (point T) on the frontier given the relative
factor prices that it faces. In other terms, allocative effi-
ciency captures the inefficiency arising solely from the
wrong choice of technically efficient combinations
given input prices. Given that the line (W) on Graph 4
represents the cost level associated with the different
combinations of input quantities for a given level of the
factor price ratio, the cost levels in A and in D are
equal. So when a firm operates in T instead in A (which
are both technically efficient allocations), a measure of
allocative efficiency is given by the ratio OD/OT.

Thus given the available production technology (Q) and
input prices (W), efficient (minimum cost) operation
occurs at A. With respect to the unit to be analysed,
operating at point R, the distance OD/OR denotes the
measure of overall efficiency. This measure can be dis-
aggregated into two components, namely technical effi-
ciency and allocative efficiency. The measure of overall
efficiency is the product of the two other measures as:

OD/OR=(OT/OR) x (OD/OT).
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Note the radial nature of these measures. This imposes
some limitations. Indeed points C and C’ on Graph 4
are both technically efficient with respect to the radial
measure, but not as efficient in a Pareto sense. Indeed
C’ involves a quantity of one input (K) strictly greater
than C for producing the same output level. Although
some non-radial measures have been proposed in the
literature, there are less convenient since they do not
imply the decomposition presented above.

The goal of performance studies is then to measure
technical or productive efficiency. Given the above def-
initions, whatever the ultimate objective of the firm or
the individual decision unit, it has to be technically effi-
cient. Moreover, being technically efficient is compati-
ble with the other objectives assigned to the firm.
Comparing firms which may have different objectives
on the basis of a measure of technical efficiency is then
quite convenient. At least, it is going in a good direc-
tion, particularly when one comes to the problem of
comparing the performance of private firms to the one
of public firms which may have to satisfy social objec-
tives for instance. However, obtaining a correct mea-

sure of technical efficiency is not so clear in practice.
The discussion on the definitions of efficiency also
shows that the position of a firm in the input space may
be the result of a complex combinations of technical
and allocative inefficiencies. It is then a challenging
empirical task to identify purely technical inefficien-
cies, i.e., not blurred by allocative inefficiencies. This
explains in part why the empirical literature on the mea-
sure of efficiency is so abundant and why many mea-
surement methods have been investigated.

3. The production frontier approach

All methods proposed so far have in common to start
with the characterisation or the estimation of a produc-
tion frontier associated with the case to be analysed.
This concept of production frontier is depicted in Graph
5 involving the original input and output values. The
horizontal axis represents the inputs, X, associated with
producing the output, Y. From available statistical data
that report on the outputs achieved and the inputs used
by an individual decision unit (represented by each full
circle on Graph 5), the production frontier must be
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Graph 5:Technical measure of efficiency in input-output space



inferred or constructed, before any efficiency computa-
tion can be made. The observed input-output values are
in general below the production frontier (P), given that
firms do not attain the maximum outputs possible for
the inputs involved, given the technology available.
Efficient firms are those operating on the production
frontier such as the firms being located at point A. A
measure of technical efficiency of the firm which pro-
duces output, y, with inputs, x, denoted by point R, is
given by the ratio y/y*, where y* is the frontier output
associated with the level of inputs, x (see point T).

To estimate production frontiers, several methods have
been proposed, usually classified as parametric or non-
parametric. The main difference between these two cat-
egories of methods is the technique used to describe the
frontier. The non-parametric methodology, solves a sys-
tem of linear equations for each sample observation,
that satisfies some desirable properties of production
possibility sets, such as convexity, free disposal, etc.
Use of non-parametric methodologies mostly prevails
in the management science and operation research liter-
ature. (See Ali, Lerme and Seiford, 1995.)

Parametric methods found in the econometric literature
are based on the statistical estimation of a parametric
function that links the output to the inputs through con-
stant parameters, which are evaluated in the process of
estimation. They provide the statistical function that
best envelops the data from above, the so-called sto-
chastic production frontier. The measure of technical
efficiency is then obtained by looking at the ratio
between the observed output and the output predicted
by the estimated function, which corresponds to the
maximum output possible given the data available. The
quality of the measure clearly depends on the chosen
functional form, but also on the stochastic assumptions
required to perform the statistical analysis (1).

The stochastic production function is defined by

,

where yi represents the production level for the i-th
sampled firm, f (xi,zi;�) is a suitable function of the

( )y f x z u i Ni i i i i= + − =, ; , , ...,β ε 1 2

vector, xi , of inputs for the i-th firm, a vector, zi , of
environmental variables, and a vector, �, of unknown
parameters. Several remarks can be made on this
model:

• The stochastic part has two components. The first
one, �i , is the usual disturbance introduced in
regression models and represents all types of
omitted or unobservable variables that have
unbounded effects on output (such as weather
uncertainty, measurement errors on output, etc.) in
production frontier models. The second compo-
nent, ui , is supposed to be non-negative valued
random variable (ui ≥ 0, i = 1,2,…, N) expressing
unobservable factors, such as ability, effort, or
technical practices of managers, that have
bounded effects on outputs. As these factors do
not reach their optimal levels, they give rise to
inefficiency.

• Technical efficiency of an individual firm is
defined in terms of the ratio of the observed out-
put to the corresponding frontier output, given the
levels of inputs used by that firms. Usually the
absolute measure is obtained as exp(– ui ), and the

relative measure as ,

which is lower than one.

• The discrepancy between the best-practice frontier
and the observed level of output can be caused by
many factors. When exogenous variables like zi
(bearing on geographical, institutional, regulatory
factors, etc.) are available, one is able to disentan-
gle their effect from what is solely under the
responsibility of managers. Then managerial inef-
ficiencies can be separated from inefficiencies due
to other factors.

Various extensions of this preceding canonical model
have been considered and various methods have been
applied to estimate the model parameters. The choice
among them is mostly driven by the type of data avail-
able. One important technical difficulty of this type of
models is that input quantities can be correlated with
the error term representing managerial inefficiencies.
Indeed, at the equilibrium, the level of factor prices,
which determine the level of input quantities, may also
affect the effort of managers in achieving efficiency.

exp Maxu uj
j

N

i
=
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(1) This is why, more recently, non-parametric statistical methods have been
developed in order to avoid to specify a particular parametric form for the
production function and to let the data decide. These methods emphasise the
statistical nature of the data. See, among others, Cazals, de Rycke, Florens
and Rouzaud (1997).



There are different solutions to deal with this question (1).
They depend on the type of data available, cross-sec-
tions of several productive units, time series of observa-
tions of the same unit, or panel data, i.e., series of cross-
sections (2). 

Analysts are still debating on the respective advantages
and inconveniences of parametric and non-parametric
methods to estimate the production frontier. The main
difference between these methods is that parametric
methods recognise the stochastic nature of data and
allow for random components, while non-parametric
methods are completely deterministic and are very sen-
sitive to outliers. However parametric methods usually
requires to construct a one-dimensional index of output,
which implicitly involves a particular choice of aggre-
gation technique among outputs when one deals with
multi-output firms. Moreover, they also require the
choice of a parametric form to approximate the true
production function, which can introduce specification
bias (3). It is not the case with non-parametric methods
since the basic idea of these methods is, in some sense,
to leave the data choose the aggregation principle and
the shape of the production frontier. One understands
then why the present line of research in this area of pro-
duction analysis is to combine the advantages of non-
parametric and parametric methods.

Obviously both methodologies can be applied to the
same data set. When applied to the same case, either
they consolidate between themselves when they provide
the same type of conclusion, or they allow to discover
new insights when they provide different answers.

4. Survey of empirical studies

Although the empirical literature bearing on the mea-
sure of technical efficiency in various economic sectors
is abundant, it is not possible to cover all network
industries of the main EU countries. Here the review of
the empirical studies attempts to cover these industries
and related sectors where the service is provided by
some forms of public enterprises like cooperative, self-
managed firms, non-profit organisations, local authori-
ties, etc.). Comparisons between countries where a spe-
cific market (like airlines) has been strongly deregu-

lated and countries where public companies remain
powerful are also included, as they shed light on the
relation between efficiency and ownership. The most
important task is to understand the causes of perfor-
mance differentials between private and public firms,
but quite often the sources of slacks are missing in the
empirical studies.

Table 17 is reproduced, with some slight amendments,
from Pestieau and Tulkens (1993). All cases can be
encountered. Two studies show that American airlines
are more efficient than French airlines. Another one
indicates that public electric utilities are more efficient
than private ones, but ownership does not seem to
explain the differences. In refuse collection, tendered
services have higher efficiency ratings than non-ten-
dered ones. Insurance mutuals are doing better than
public and private organisations.

Table 18 bears only on European railways. Pestieau and
Tulkens (1993), who have produced this table, are able
to separate the effect of regulation on the efficiency
measures. The most striking result is that the Finnish
company, the less autonomous from the central govern-
ment, is the most efficient in terms of managerial effi-
ciency. In other terms, if it was fully autonomous (i.e.,
private), then it would be the most efficient. Note that
the Swiss firm, which is 100 per cent autonomous, does
not perform very well.

However, one has to be very cautious in using these
results. Cowie and Riddington (1996) compares differ-
ent studies bearing on European railways (see Table
19). It is easy to see that all studies do not agree on the
ranking of the different companies. They argue that,
while the quality of data is poor for all these studies,
one should explain these differences by problems of
specification. In particular, the authors attribute to some
methods of estimating productive efficiency and/or to
model specification the fact that, in their own study on
efficiency of railways, the Danish railways are more
efficient that the British system while the former is
more centralised than the latter.

A theoretical example, proposed below in a note, argues
that the production frontier approach for estimating
measures of efficiency can be justified, but that it is not
able to provide unbiased efficiency measures because it
does not take into account the regulatory constraints in
a proper way. This note should motivate further
research.
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(1) See, among others, Ivaldi, Monier-Dilhan and Simioni, 1995.
(2) For technical details, one may refer to Schmidt, 1986, Bauer, 1990, and

Färe, Grosskopf and Lovell, 1994.
(3) See, on this point, Florens, Ivaldi and Larribeau, 1996.



5. Conclusion

This survey explains that performance cannot be
directly related to ownership. It means that competition

could increase performance, whatever the type of own-
ership. Improvement of efficiency in public firms must
be searched in the system of incentives and institutional
constraints.
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Table 17

Productive efficiency — comparative studies of public and private firms

Sector and authors Number of units Type and period Number of out- Method Mean efficiency Remarks and other findings
of data puts and inputs degrees

Airlines
Good, Roeller 9 airlines Panel annual 1 output Parametric — – U.S. airlines are 10-15 % more
& Sickles (1991a) 1976-86 4 inputs – efficient than French airlines.
Good, Roeller 16 airlines 1976-86 1 output Parametric – U.S. carriers are 15-20 % more
& Sickles (1991b) 4 inputs and non – efficient than European carriers.

parametric – 
– Over the period, European 
– technical efficiency declined.

Barla & Perelman 26 airline Panel annual 1 output Parametric About 80 % – Main purpose is to compare 
(1989) companies 1976-86 2 inputs – efficiency performance of

– European and American
– deregulated companies. Public
– companies are performing 
– better during crisis periods 
– while deregulated ones are 
– performing better in favourable 
– economic conditions.

Manzini (1990) 50 airline carriers Cross-section 1 output Parametric 73.1 % – Main purpose is to estimate
1987 2 inputs – a production function in order 

4 output – to get technical information 
attributes – on the production process and 

– to assess the influence of 
– property rights and regulation 
– on technical efficiency.
– American carriers are more 
– efficient.

Banking
Tulkens (1993) 773 branches of Monthly data 7 outputs Non parametric About 97 % – Proportion of branches of the 

a public bank and 1987 1 input – frontier: 75 %
911 branches of 1986 7 outputs Non parametric About 95 % – Proportionof branches on the 
a private bank 1 input – frontier: 58 %

Education
Rhodes & South- 64 public and 57 Panel annual 5 outputs Non-parametric About 88 % – Private universities have slightly
whick (1988) private universities 1971, 1974, 1981 5 inputs a year – higher efficiency scores, for

in the US – every year considered.
Electric utilities
Färe, Grosskopf 30 public and 123 Cross-section 1 output Non-parametric — – Public plants have better ratings
& Logan (1985) private utility plants 1970 3 inputs – in terms of technical efficiency 

in the US – measures than private ones.
– Congestion is more a problem 
– for public than for private utilities.

Hjalmarsson & 289 Swedish retail Annual data 4 outputs Non-parametric — – Ownership or economic 
Veiderpass (1991) electricity distributors 1970-86 4 inputs – organization does not seem to 

– be related to productivity 
– change in any significant way.
– The municipality and the state 
– owned comparnies display the 
– highest efficiency values during 
– most years.



This survey also suggests that, while the usual methods
for measuring efficiency are widely applied, they do not
take into account the environmental and institutional con-
straints impinging on the activity of firms in a proper way.
It advocates the use of structural econometric models.

Note

We present below a simple model which aims at sup-
porting the conjecture that technical efficiency cannot
be measured independently of the institutional or regu-

latory constraints. The organisation of urban transport
in France serves as the background of the model.

Consider an urban transport network. The local author-
ity (LA, hereafter) is the principal while the network
operator (NO), which can be a public or private firm, is
the agent. LA sets the prices p of public transportation
and chooses the clauses of the management contract
with NO. Assume that there are two types of contract:
Cost-plus contract (CPC) and fixed-price contract
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Hospitals
Grosskopf & 22 urban public and Cross-section 4 outputs Non-parametric About 97 % – Sample partitioned into public &
Vladamis (1987) 60 private hospitals 1982 4 inputs – private hospitals.

in California – Comparison of results of each 
– hospital with the whole sample 
– frontier and the separate 
– ownership frontier.
– Best-practice frontiers differ, 
– public hospitals using less 
– resources.
– Public hospitals are more 
– efficient in both samples.

Insurance
Fecher, Kessler, 243 French non-life Panel 1984-89 3 outputs Non-parametric At most 50 % – Public companies outperform 
Perelman & Pestieau and 84 life companies 2 inputs – private companies and mutuals.
(1993)
Delhausse, Fecher, 243 French and Panel 1984-89 1 to 3 outputs Parametric and At most 50 % – Non-profit companies are more
Perelman & Pestieau 191 Belgian non-life 2 inputs non-parametric – efficient than for-profit ones.
(1991) companies – French companies are more 

–efficient than Belgian ones.
Railways
Oum & Yu (1991) 21 railway companies Annual data 1 output Non-parametric — – Managerial freedom (autonomy

5 inputs – and goverment agency variables)
1978-88 – has significant effect on 

– efficiency.
– The dummy variable for quasi-
– public firms (partial private 
– ownership) is not statistically 
– significant.

Filippini & Maggi 57 railways under Annual data 1 output Parametric 1 each year – Limited evidence has been found
mixed ownership 1985-88 3 inputs – for a relationship between the 

2 networks – share of state in capital and
characteristics – cost efficiency.

– Positive correlation appears 
– between cost efficiency and the 
– importance of the canton’s 
– participation in the deficit of 
– firms.

Refuse collection
Cubbin, Domberger Refuse collection in Cross-section 10 outputs Non-parametric 81 % – Tendered services have higher
& Meadowcroft 317 local authorities 1984-85 2 inputs – efficiency scores than non-
(1987) – tendered ones.
Burgat & Jeanrenaud Refuse collection in Cross-section 2 outputs Parametric and — – Technical gains can be obtained 
(1990) 98 municipalities 1989 2 inputs non-parametric – by contracting out the service

in Switzerland – to a private collector.
Distexhe (1993) Refuse collection Cross-section 2 outputs Parametric 75 % (public) – Productive efficiency increases

in 176 Belgian 1989 2 inputs 72 % (private) – with biddings.
municipalities



(FPC). With CPC, LA recovers total sales, reimburses
ex postcosts and provides a monetary transfer to bal-
ance the budget. Under a FPC, LA obtains all revenues

and reimburses costs ex ante, i.e., provides a transfer to,
but OP bears the losses or keeps the profits. Clearly, a
FPC produces higher incentives than a CPC.
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Table 18

Efficiency of European Railways

Efficiency measures 1986/88
Railways Country Autonomy ( %) Railways Managerial Railways Regulatory Railways Gross

efficiency efficiency efficiency

BLS Switzerland 100.0 VR 1.000 BLS 1.000 NS 0.897
BR UK 76.3 TCDD 0.987 SJ 0.955 TCDD 0.888
CFF Switzerland 66.0 NS 0.964 BR 0.946 CFF 0.883
CFL Luxembourg 63.5 CIE 0.963 NS 0.930 BR 0.877
CH Greece 47.3 CFF 0.962 SNCF 0.929 SNCF 0.875
CIE Ireland 58.3 SNCF 0.942 FS 0.921 BLS 0.873
CP Portugal 64.0 RENFE 0.939 CFF 0.918 CIE 0.862
DB Germany 61.0 OBB 0.939 SNCB 0.914 CP 0.856
DSB Denmark 41.5 CP 0.938 CP 0.912 SJ 0.835
FS Italy 67.0 BR 0.927 CFL 0.0911 FS 0.830
NS Netherlands 70.3 FS 0.901 DB 0.903 VR 0.828
NSB Norway 45.3 SNCB 0.890 TCDD 0.900 RENFE 0.822
OBB Austria 41.8 DB 0.888 CIE 0.895 SNCB 0.813
RENFE Spain 52.3 SJ 0.875 RENFE 0.875 DB 0.802
SJ Sweden 80.0 BLS 0.873 CH 0.857 OBB 0.785
SNCB Belgium 64.5 CH 0.867 NSB 0.850 CH 0.743
SNCF France 69.8 DSB 0.830 OBB 0.836 CFL 0.731
TCDD Turkey 60.0 NSB 0.827 DSB 0.834 NSB 0.702
VR Finland 40.0 CFL 0.803 VR 0.828 DSB 0.693

Source: See Pestieau and Tulkens (1993).

Table 19

Comparison of efficiency measures for railways

Efficiency study with period of data

Country PP, 1982/84 GPs, 1986/88 GP1, 1961/88 GP2, 1961/88 OY, 1989

Austria 49.6 88.8 61.0 63.3 85.0
Belgium 37.6 86.7 88.5 87.0 73.0
Britain 50.4 98.7 71.9 73.5 100.0
Denmark 71.9 83.0 82.6 98.0 82.0
Finland 55.6 80.3 91.7 100.0 96.0
France 57.2 83.0 100.0 99.0 99.0
Germany (W) 48.3 93.9 82.6 98.0 91.0
Ireland 70.2 94.2 71.9 73.0 100.0
Netherlands 98.7 90.1 94.3 99.0 100.0
Norway 65.0 89.0 89.3 91.7 94.0
Spain 50.0 87.5 75.8 77.5 100.0
Sweden 59.7 87.3 75.2 97.1 100.0
Switzerland 56.2 96.4 81.3 75.2 89.0
Average 59.3 89.2 82.0 87.1 93.0

Source: See Cowie and Riddington (1996).



Assume that the LA cannot observe the quantity of
labour. Specifically, if L denotes the observed labour
force, the actual quantity of labour is:

(a.1) ,

where � is a random variable representing the efficiency
of labour (a private information of OP) and a is the
effort of managers to improve the efficiency of the firm
through the management of labour. The technological
condition of production are described by the function:

(a.2) ,

where y is the production level, K is the capital factor,
and � is a parameter defining the technological condi-
tions. The total cost is:

(a.3) .

Let � be a dichotomous variable, taking the values 0 or
1 for a CPC or a FPC respectively. Given that the regu-
lator sets prices, the production level is obtained
through the inverse demand function. Hence, the OP’s
programme is defined as follows:

(a.4)

,

where � (a) is the cost of effort (assumed to be a convex
function). The solution of this programme is given by
the functions:

(a.5)
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Suppose now that we want to estimate the technology
and one thinks using a production function approach.
For this purpose, one needs to specify the production
function. For simplicity, one considers a Cobb-Douglas
specification. Given the above model, the equation to
be estimated is

(a.6) .

One may add an other term to account for probable
measurement errors on the production level. However,
the striking fact here is the similarity of equation (a.6)
with the usual model estimated in the production fron-
tier approach and given in the main text under para-
graph 3.4. Indeed, the last term of equation (a.6) looks
like the usual decomposition of error terms followed by
the production frontier approach. In other terms, with
an asymmetric information model, we have been able to
explain why this decomposition is meaningful.
Moreover, the above discussion also explains why error
terms are structurally correlated with the input variables
in a production function. So the econometrician has to
take care of a serious problem of endogeneity when
estimating a production function, a very classical prob-
lem which is worthwhile to keep in mind. In addition,
equation (a.6) justifies the usual interpretation of distur-
bances in production frontier models in terms of unob-
servable inputs, like the quality of the management or
the quality of some inputs. On the other side, the above
example indicates why it is useful to develop a struc-
tural analysis to well identify productive efficiency: The
error term must depend on the technological and regula-
tory conditions in a very specific way.

By the preceding discussion, we argue and show that
one must be very cautious in using econometric results
on efficiency measurement, as long as regulatory con-
straints are not taken into account in a proper way.

( )ln ln * ln * *y A K L a= + + + −β β β θ1 2 2
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Introduction

The opening of network industries to competition has
paved the road for a possible replacement of the tradi-
tional regulatory paradigm by competition policy. While
this substitution has yet failed to materialise, there are
signs that it may be on its way. Regulatory decisions are
often referred to and scrutinised by antitrust authorities
and courts in Anglo-Saxon countries. In New Zealand,
regulatory agencies in most network industries have
been abrogated altogether, leaving to sections 36 (on the
abuse of market power) and 27 (on illicit vertical
restraints) the control of anti-competitive behaviour. And
many telecommunications experts predict that the regu-
latory environment as we know it is bound to disappear
in the wake of generalised competition. But there is
widespread agreement that regulation will be needed in
the short and medium term during the transition toward
full-fledged competition. Furthermore, the conceptual
framework for long run competition in those industries is
still to be elaborated, as we discuss in section IV.4.

These developments raise an important institutional
design question: Which of the regulatory agency and the
antitrust authority is best placed to handle the complex
environments of liberalised network industries? Are reg-
ulation and antitrust substitutes (which calls for some
antitrust exemption of regulatory decisions or conversely
for the dismantlement of regulatory agencies) or comple-
ments? Before embarking on an analysis of these ques-
tions, we ought to issue two caveats. First, there is no
such thing as ‘regulation’ on the one side and ‘antitrust’
on the other side. Rather, ‘industry oversight’, as we will
call it broadly, has many facets. There are therefore many
forms of regulation and many forms of antitrust enforce-
ment, as well as alternative but related methods of man-
aging the industry, such as compulsory arbitration.
Furthermore, although we will need to draw as sharp a
contrast between regulation and antitrust as possible for
the purpose of the analysis, we will also have to
acknowledge a number of points of convergence between

them. Second, we are not aware of a full-fledged analysis
of this particular institutional design problem.
Developing such an analysis lies beyond the scope of this
report. At most can we bring recent developments in the
economics of information and incentives to bear on the
issue. We will thereby clarify the debate but will stop
short of bringing a definitive answer to the question.

We proceed as follows. Starting from first principles we
recall the raison d’êtreof industry oversight. We then
attempt to characterise ‘regulation’ and ‘antitrust’ along
a number of dimensions: procedures and control rights,
timing of oversight, information intensiveness and con-
tinued relationship, and independence vis-à-vis the
political environment. Last, we ask how these institu-
tional features contribute to the fulfilment of the primi-
tive objectives we started from.

1. The objectives of industry oversight

Let us recall the three broad objectives behind government
intervention in industries (see section II for a broader dis-
cussion). Taking service offerings  as given, the first goal is
to promote productive (cost and investment) efficiency
without creating excessive rents. It is tempting to list effi-
ciency and rent extraction as separate objectives. There is
however a fundamental trade-off between them (1).
Schemes that let the firm share its revenue or cost with con-
sumers or the government reduce the firm’s incentive to
operate efficiently; conversely, the provision of ‘high-pow-
ered incentives’, namely of incentives that make the firms
accountable for most of their cost and revenue, generate
large variations in profits, leading to unfeasibility (bank-
ruptcy or refusal to operate) or conversely to large and dis-
tortionary (as well as politically unsustainable) rents (2).
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(1) See Laffont-Tirole (1986, 1993).
(2) The distortion stems from the fact that these rents must be paid either

through high, consumption-reducing rates or through government subsidies
that increase the deadweight burden imposed by taxation on the economy.
The incentives-rent extraction trade-off has sometimes been misappreciated,
in particular by those advocating miraculous new schemes.



The second objective is to offer a satisfactory array of
services to consumers. ‘Satisfactory’ of course does not
refer solely to product variety. Other dimensions of per-
formance are the overall price level, the price structure
and service quality. The third objective is redistribution
across consumers and across geographical areas. While
the fulfilment of this third objective would ideally not
involve intervention at the industry level, various con-
siderations, including prominently informational con-
straints on income redistribution, have traditionally
motivated a manipulation of regulated prices for redis-
tributive purposes. We will come back to universal ser-
vice obligations in Part two of this report, and now
focus on the first two objectives, which appear to be
more relevant to a discussion of institutional design.
(Note, though, that a move from regulation to antitrust
necessarily raises the political transparency of redistrib-
ution. The abolishment of regulation leads to the intro-
duction of universal service funds when they did not
exist in the regulatory environment. Cross-subsidies
among categories of consumers then become apparent
to the electorate at large, while in the traditional regula-
tory environment there are privy knowledge of the
industry, its regulator and a few interest groups. We
applaud this transparency for various reasons although
we acknowledge that it may sometimes encourage a
selfish political mobilisation against some desirable
redistribution.)

Some readers may find it surprising that competition is
not listed as an objective. It is clear, however, that com-
petition is an instrument, not a goal. By encouraging
cost effectiveness, innovation, low and properly struc-
tured prices, it may contribute to the fulfilment of the
objectives listed above.

Industry oversight may strike several rocks. First, the
industry overseer, be he a regulator or a competition
policy enforcer, typically has imperfect knowledge of
the cost and demand structure in the industry. He may
therefore find it difficult to limit industry rents while
inducing efficiency and innovation, to determine opti-
mal product variety, to put effective but not undue pres-
sure on prices, and to thwart anti-competitive behav-
iour. Second, the overseer may be captured by (collude
with) specific interest groups. Third, the overseer may
have limited commitment ability. We will therefore
need to assess the possible institutions in view of these
impediments to the fulfilment of the goals of govern-
ment intervention.

2. Procedures and control rights

Antitrust authorities generally assess the lawfulness of
conducts. Regulators have more extensive powers and
engage in detailed regulation; they set or put constraints
on wholesale and retail prices, determine the extent of
profit sharing between the firm and its customers (as
under cost-of-service regulation or earnings-sharing
schemes), oversee investment decisions, and control
entry into segments through licensing of new entrants
and line-of-business restrictions for incumbents (1).
This general picture of a large number of instruments
and of potentially high discretionary power held by reg-
ulators is of course to be qualified by the many con-
straints they face in their decision making: procedural
requirements, lack of long-term commitment, safe-
guards against regulatory takings, constraints on price
fixing or cost reimbursement rules (cost-of-service reg-
ulation, price caps, etc.), cost based determination of
access prices, and so forth.

There is some convergence of regulatory and competi-
tion policy procedures. For example in Northern
America, regulatory hearings are quasi-judicial
processes in which a wide array of intervenors can
expose their viewpoints. The enlisting of advocates is
prominent in both institutions and is a key factor in the
reduction of the informational handicap faced by the
industry overseer.

There are however a couple of differences relative to
the role of intervenors. In antitrust enforcement, private
parties, although they are more constrained in their
access to the oversight process, play a bigger role than
in a regulatory process. Competition policy officials
occasionally conduct independent industry studies, but
the vast majority of cases brought to courts are private
suits. (The mechanisms of course vary substantially
across countries. For example the French Conseil de la
Concurrence has a very active early role — possibly as
a reaction to a private complaint — in the antitrust
process.) Another difference is that interest groups are
motivated to intervene in the regulatory process solely
by the prospect of modifying policy while they go to
court either to modify industry conduct (through a court
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(1) To be certain, antitrust authorities and courts sometimes exercise regulatory
authority by imposing line-of-business restrictions or forcing cost-of-service
determination of access prices. A case in point is Judge Greene becoming a
regulator of the American telecommunications industry. But the pattern
described in the text seems fairly general.



injunction) or to obtain monetary compensation (e.g.,
treble damages). Yet another difference between the
two institutions is that courts have less control over the
agenda than regulators. While they can throw a case,
they most often examine it and may easily become
overloaded. Conversely, they can only take cases which
are brought to them.

Another distinction between the two institutions is the
separation between investigation and prosecution in
antitrust. In contrast, regulators conduct regulatory
hearings and adjudicate on their basis. We should how-
ever not overemphasise this distinction. First, some
competition policy makers, such as the Conseil de la
Concurrence in France, can both investigate and take
action against specific behaviours (subject to the possi-
bility of court appeal). Second, regulatory decisions
may, too, be appealed in court in the same way a court
decision may be overruled by a higher court.

A last point of departure between the two institutions
relates to the consistency requirements. Regulators and
courts are both required to apply relatively consistent
reasoning. But while precedents play some role in the
two institutions, regulators are mainly bound to be
somewhat consistent with their previous decisions for
the industry they oversee. Courts, in contrast, must also
refer to decisions of other courts as well as to decisions
pertaining to other industries. In particular, the unifor-
mity of interventions across industries imposes substan-
tial constraints on the courts’ discretion.

To sum up, and with all the required qualifiers, regula-
tors typically have more instruments and potential dis-
cretion than antitrust enforcers. They engage in
detailed regulation of prices, investments, rate of
return, entry and competition while antitrust enforcers
focus on competitive aspects. Regulators also face
lighter consistency requirements since they issue
industry specific rules.

3. Timing of oversight

An important difference between regulation and
antitrust is that the former operates mainly ex anteand
the latter ex post. Antitrust authorities assess conduct
after the fact while regulators define the rules for price
setting, investment and profit sharing ex ante. Again,
some qualifiers are in order. Merger control by
European and American competition policy officials
requires notification for large mergers and is a quasi-

regulatory process (1). Conversely, an agency’s decision
of disallowing ex post‘imprudent investments’, that is
of excluding them from the rate base in a cost-of-ser-
vice process, is an illustration of ex post decision mak-
ing in a regulated environment. But the broad picture is
that the timing of regulatory decision-making differs
from that of antitrust enforcement.

Concomitantly, the regulatory process must be more
expedient. The necessity not to halt productive deci-
sions as well as rules constraining the length of investi-
gations often put pressure on regulators (or quasi-regu-
lators such as merger control officers) to converge on
rapid decisions. In contrast, the ex postnature of
antitrust intervention does not call for a similar expedi-
ency.

Another implication of the timing of government inter-
vention is that the uncertainty about the overseer’s deci-
sion making differs between the two institutions. Ex
anteintervention removes most of the uncertainty about
this intervention (although not necessarily about its con-
sequences). It may thus facilitate financing of new
investment by alleviating the lenders’ informational
handicap with respect to this intervention (to the extent
that the lenders may have insufficient expertise in the
industry and may thus be concerned about the bor-
rower’s superior knowledge about this intervention) and
by sharpening the measurement of the borrower’s per-
formance (by eliminating extraneous noise not con-
trolled by its management) (2).

Ex anteintervention also provides some commitment
by the regulator toward the firm. This commitment is
desirable whenever the regulator has the opportunity to
exploit the firm’s demonstrated efficiency or invest-
ment by becoming very demanding. We will come back
to this expropriation issue later on.

Ex anteintervention may be particularly valuable when
coordination problems are important, e.g. as for the
design of the articulation between urban and intercity
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(1) See Neven-Nuttall-Seabright (1993) for a very relevant discussion of
institutions in the context of merger control. Firms may, but are not required
to (except for some licensing agreements), submit vertical agreements for
approval to the European Commission.

(2) That is, the removal of uncertainty may reduce both adverse selection and
moral hazard. Note that the removal of regulatory risk per se does not
improve welfare through a reduction in the risk faced by risk averse
investors. (To the extent that the regulatory risk in the industry is
idiosyncratic it should be diversified away under perfect capital markets.) 



transport networks, or between different modes (rail
and buses) of urban transport.

Last, ex anteintervention may force the firm to disclose
information that it would not disclose after the fact.
Intuitively, it is less risky for the firm to conceal or
manipulate information ex postwhen it knows the state of
nature than ex antewhen it does not; for instance, the firm
may know ex postthat a lie about an ex anteinformation
that conditioned some business decision will not be dis-
covered, but it may have no such certainty ex ante(1).

A drawback of ex anteintervention is that it may foster
collusion between the industry and the overseer. The
industry knows whom it is facing while it is much more
uncertain about whether it will be able to capture the
(unknown) overseer in a context in which the oversight
takes place ex post. This uncertainty about the possibil-
ity of capture increases the firm’s cost of misbehaving.

A second benefit of ex postintervention is of course the
opportunity to take advantage of information that
accrues ‘after the fact’. For example, it may over time
become clearer what constitutes acceptable conduct. To
be certain, ex antedecisions could in principle be flexi-
ble enough to allow for ex postadjustments that
embody the new information; but describing properly
ex antethe nature of future information that will be
brought to bear on the determination of acceptability
may prove difficult and not generate much gain relative
to a pure ex postintervention.

To sum up, regulatory decisions have an ex anteflavour
while most antitrust decisions are taken ex post. Ex ante
intervention provides several benefits: removal of regu-
latory uncertainty, higher commitment, and pressure for
regulatory expediency. Ex postdecision-making in con-
trast is based on information refined by the passage of
time. It may also reduce the risk of capture.

4. Information intensiveness
and continued relationship

Another useful distinction between antitrust and regula-
tion is that regulatory decisions rely on superior exper-

tise. The regulatory advantage in this respect is three-
fold. First, a regulatory agency specialises on a specific
industry while antitrust enforcers have a fairly universal
mandate. Second, regulators are usually involved in a
long-term relationship with regulatees while judges
(Judge Greene notwithstanding) are not. Third, regula-
tors usually have larger staffs than judges and monitor
the firms’ accounts on a continuous basis rather than on
an occasional one; they also can insist on specific
accounting principles (such as accounting separation) as
well as disclosure rules. This information superiority
can clearly be more or less important according to the
context. It is for instance more likely to be substantial in
the case of a single-industry firm regulated by a
national agency, as for electricity in the UK or in
France, than in the case of a multi-activities firm regu-
lated by local agencies, as for the German Stadtwerke
or the Italian aziende.

Superior expertise is of course a benefit in that it allows
better informed decision making. For example regula-
tors have for a long time used cost-based rules for retail
and wholesale prices even though the determination of
costs is often a difficult task. Such a task is even harder
for a court which has not monitored the firm’s accounts
in the past and imposed specific accounting and disclo-
sure requirements. It is therefore not surprising that
antitrust enforcers are more at ease with cases based on
qualitative evidence (price discrimination, price fixing,
vertical restraints, etc.) than with those requiring quanti-
tative evidence (predation, tacit collusion, access pric-
ing, etc.).

Superior expertise however may be a handicap when
regulators have limited commitment powers. When a
regulated firm lowers its marginal cost through effi-
ciency measures or investment, it is tempting for regu-
lators (or politicians) to confiscate the efficiency gains
through lower prices. This ‘ratchet effect’, which is
strengthened by the regulator’s access to information
about the firm’s efficiency, is an impediment to effi-
ciency. Similarly, an excessive attention (motivated by
superior expertise) may inhibit the firm’s initiative.
Recent research has shown that an arm’s length rela-
tionship may entail more commitment power and help
provide better incentives (2).

A second drawback of expertise is not due to expertise
per se, but rather to the way it is acquired. Part of the

126

Part B
Network industries and public service

(1) Contract theorists would express this in a more technical manner: Incentive
constraints ex anteare pooled, since they are expressed in expectations. It is
therefore easier to elicit information ex antethan ex post, because there are
fewer incentive constraints. (2) See, for example, Crémer (1995) and Aghion-Tirole (1997).



regulatory agencies’ expertise stems from the long-term
nature of their relationship with the industry. But, as is
well-known, long-term relationships are, in any organi-
sation, conducive to collusion. And indeed, regulators
have traditionally been more captured by interest
groups than judges. This may also be related to the fact
that, since regulators have deeper knowledge of a par-
ticular industry, a natural career evolution is more likely
to involve close links with this industry (that is, the reg-
ulators’ expertise may well reinforce ‘revolving doors’
problems). Also, the need for such industry-focused
expertise may impose some constraints on the recruit-
ment of regulators.

To sum up, regulators are usually better informed than
judges. This has a beneficial impact on government
intervention, although it may also jeopardise the firm’s
incentives to reduce cost. And, expertise, to the extent
that it goes together with a long-term relationship with
the industry, is conducive to capture by interest groups.

5. Independence vis-à-visthe political
environment

The final dimension along which we compare regula-
tion and antitrust is their relationship to the political
power. Antitrust authorities are traditionally described
as being more independent than regulatory agencies.
While this view is generally correct, it is important to
distinguish among forms of regulation and competition
policy: an antitrust authority located within a ministry is
more likely to be influenced by politics than an inde-
pendent regulatory agency.

The Anglo-Saxon institution of regulation by an inde-
pendent commission seeks to emulate the benefits of an
independent judicial system. Independence can be par-
tially obtained by offering long, staggered terms to
commissioners, and by limiting the impact of the legis-
lature on the agency’s budget and jurisdiction.

The benefits of independence are well-known. First, the
politicians’ concern about public opinion and their taste
for campaign contributions make them prone to give in
to interest group pressure. Relatedly, an independent
agency may be less sensitive to alternative motivations
(such as favouring domestic or public operators), which
may reduce regulatory uncertainties and offer a better
commitment to fair treatment of all competitors.
Examples of such concerns are particularly prominent in
the allocation of airport slots and or rail slots. For

instance, French private airlines have repeatedly com-
plained about the allocation of slots, charging the State
agency (the Direction Générale de l’Aviation Civile, or
DGAC) with favouritism towards Air France and Air
Inter. (Euralair, for instance, had at some point authorisa-
tion for Toulouse–Orly flights but had no slots allocated
to operate such flights.) Independent agencies are less
vulnerable to interest groups, although their officers are
not immune to the influence of the revolving door and
sometimes of bribes; decisions can then be reached more
on efficiency grounds and less on the basis of the relative
power of pressure groups. This is of course a substantial
advantage of independence. Relatedly, independence
may strengthen the agency’s commitment power by lim-
iting both opportunistic captures of the firms’ rents and
‘soft-budget constraint’ problems. Second, and in the
same vein, independent agencies and the judicial system
tend to be more professional than executive departments
unless strict civil service rules in the latter limit political
patronage to a couple of top jobs. Independence also
allows for more transparency. In France, for instance, the
only European country where the air traffic control is
directly managed by the State, through the DGAC, air-
line companies have argued that the accounting system
does not provide a clear enough basis for the fees
charged to the companies. Many countries have chosen
to give the air traffic control to either an independent
agency or a non-profit organisation, and some countries
such as the USA are even considering privatising it.

The cost of independence is also well-known.
Independent agencies and courts may lack accountabil-
ity and follow their own agenda instead of the nation’s
agenda. We should in general take this lack of account-
ability seriously, but there are reasons to suspect that in
the case of the complex oversight of network industries,
the public has an especially ill-informed opinion and
often no opinion at all. In such circumstances, the public
cannot verify whether politicians really defend its inter-
ests. (An exception may be the specific issue of the pub-
lic service. Although the electorate is unlikely to under-
stand the stakes associated with alternative ways of
implementing public service objectives, its preferences
with respect to broad public service goals should be
reflected in public decision making. On the other hand,
universal service obligations may be performed outside
the regulatory realm, as will be stressed in Part two, and
thus there is no conflict between the establishment of an
independent regulatory agency and the fulfilment of
politically determined universal service obligations.)
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The lack of accountability of independent agencies and
courts have always been a motivation for the introduc-
tion of constraints on their discretion: procedural
requirements, limited discretion and commitment
power, and possibility of appeal. This observation how-
ever does not negate the point that their decisions are
less influenced by interest groups than those taken by
executive departments.

There has been remarkably little work in economics on
the costs and benefits of independence. Lenoir’s (1991)
model exhibits a trade-off involved in making an
agency independent from its political principal. Her
stylised model depicts a three-party hierarchy: political
principal (Congress, or more realistically Congressional
committees and subcommittees in charge of overseeing
the industry), regulatory agency and the industry (e.g., a
monopolist). The political principal can adjust the
appropriations received by a dependent agency to the
latter’s real needs, while an independent agency’s bud-
get is protected from political intervention. That is, the
benefit from having a dependent agency is the possibil-
ity of tailoring the agency’s resources to the specific
circumstances. Thus, Lenoir’s model focuses on a par-
ticular version of accountability — that the agency not
waste resources — but various other versions of the
concept of accountability, which more generally stands
for the alignment of the agency’s behaviour with the
public interest, would be consistent with the overall
argument.

The cost of dependency in Lenoir’s model is the influ-
ence of politics on regulatory decisions. The influence
of the interest group (the industry) on the regulatory
agency flows through the political principal. Namely,
the industry can offer campaign contributions to mem-
bers of Congressional committees and subcommittees
in charge of overseeing the agency and thus the indus-
try. The political principal has no control over an inde-
pendent agency and thus the industry cannot influence
regulation through the political system. In contrast, the
political principal can threaten to reduce a dependent
agency’s budget and thus to affect its rent; it can then
offer not to ratchet down its budget to the efficient level
in exchange of the agency’s lenient treatment of the
industry. Thus, a dependency relationship creates a quid
pro quoand allows the industry to impact indirectly on
regulatory decisions (1).

We are not aware of much research on agency indepen-
dence in political science either. Fiorina (1985) focuses
on other determinants of independence than the effi-
ciency ones reviewed here. In his view the indepen-
dence of an agency is not necessarily determined by
whether an independent agency produces a more effi-
cient outcome than a dependent one; rather it relies on
the legislators’ desire to shift or take responsibility.
Delegation enables politicians to shift the blame but
prevents them from claiming credit for policies. There
is of course much work in political science on the work-
ing of government agencies and ministries in general
(Bernstein 1955, Yates 1982, Wilson 1989). Of particu-
lar interest for this study is Bernstein’s theory of the life
cycle of regulatory agencies. Bernstein contends that
the life cycle of an independent agency can be divided
into four periods: gestation (production of a regulatory
statute), youth (lack of experience, unclear mandate,
creative, aggressive and crusading spirit), maturity
(focus on the protection of the agency’s existence and
power, switch from policing to managing the industry,
higher concern with the health of the industry, loss of
vitality, desire to avoid conflicts), and old age (extreme
conservatism, loss of creativity, growing backlogs and
apathetic approach to the public interest in regulation).
While Bernstein’s theory necessarily vastly oversimpli-
fies reality, it relates to some of the themes we have
described earlier, such as the impact of continued rela-
tionships.

6. Toward the demise of regulation?

Prior to the liberalisation of network industries, antitrust
could not have contributed much to the control of verti-
cally integrated monopolies. The most obvious handi-
cap of antitrust policy is that it is mostly concerned with
the fairness of competition (besides consumer protec-
tion). But competition was rarely to be seen. Regulators
were often averse to it and did their best to preserve the
status quo. And even in the absence of regulatory
restrictions on entry, economic obstacles stood in front
of prospective entrants. (Entrants are handicapped by
the early-mover advantages of incumbents:
‘Stackelberg’ capital accumulation in industries with
large investments, on the one hand, and, in the presence
of network externalities, existence of an installed base
of customers that either needs to be eroded in order for
the entrant to offer a decent network size or requires the
writing of an ironclad interconnection agreement.)
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(1) This is an illustration of the more general point that collusion is enhanced by
a mutual power relationship: see Laffont-Meleu (1996).



The view that regulation was the proper institution in
the pre-liberalisation environment is further strength-
ened by our comparative discussion of the two institu-
tions. The control of monopoly prices and profits
requires high intensity monitoring, control rights to reg-
ulate prices and returns, and a combination of ex ante
oversight and guarantees against regulatory takings that
provide some assurance to the firm that its efficiency
gains and investments will not be expropriated. The
antitrust institution does not exhibit any of these fea-
tures.

Two main factors contributed to the recent liberalisation
reforms worldwide. In some network industries, techno-
logical change has reduced the importance of returns to
scale and enhanced the prospects for competition. And
mainly the dissatisfaction with regulatory performance
led many decision-makers and economists to the view
that competition would exercise a better control over
incumbents than poorly informed or captured regula-
tors.

The advent of competition was bound to call the exis-
tence of regulation into question. For true believers in
market theory, competition will force prices down,
quality up and profits to zero. The very objectives of
regulation listed above will therefore be fulfilled; regu-
lation will be at best superfluous and perhaps even
nefarious to the extent that it attempts to interfere with
the market mechanism. Antitrust enforcers need only
check that this mechanism is not derailed by unlawful
conducts.

While anyone versed in antitrust theory or practice
would question the relevance of such bold statements to
most industries, there are specific reasons to believe
that traditional, stand-alone antitrust enforcement may
in most network industries not provide the smooth com-
petitive environment it is supposed to create. A key fea-
ture of a number of network industries is the need for
mutual interconnection among competitors. While it is
straightforward to mandate open access on paper, it is
much harder to confront the subtle issues involved in
developing compatibility and interconnection: techno-
logical requirements, level of unbundling, quality and
timing of interconnection and level of interconnection
charges. Each of these dimensions can give rise to anti-
competitive foreclosure behaviours by incumbents on
the one hand, and to excessively costly demands by
entrants on the other hand. Designing a proper intercon-
nection policy requires not only (i) a sophisticated

understanding of economic incentives and effects, but
also, and to a varying degree (1) depending on the regu-
latory mode, (ii) substantial technological expertise, and
(iii) considerable cost and demand information.
Although courts occasionally investigate cases of
alleged foreclosure by an essential facility owner in
unregulated environments, they are unlikely to engage
in detailed oversight of interconnection policies. And
indeed, as illustrated by the Clear-Telecom dispute in
New Zealand, courts have been somewhat reluctant to
become involved in such policies.

The ex post nature of competition policy also creates
considerable uncertainty for entrants who have to sink
substantial investments without knowing an important
determinant (the interconnection charge) of their prof-
itability. This further handicap of competition policy in
the matter of network industry oversight is even heavier
when the entrants need to leverage themselves up in
order to finance the said investments, since the capital
market may be concerned by the enhanced riskiness of
lending.

The ex antedetermination of the conditions of intercon-
nection can occur in one of three settings. Under
laisser-faire, firms arrive voluntarily at a mutually ben-
eficial agreement. The laisser-fairepolicy raises two
concerns that will later be elaborated upon. First, in the
liberalisation phase of the industry, incumbents may
deny proper access to entrants (foreclosure concern).
Second, in the more mature phase, firms may agree on
high access charges in order to raise final prices (collu-
sion concern). Under compulsory arbitration,  firms in
case of a dispute must accept the decision of an arbitra-
tor whom they or the government have previously
selected. Last, regulation can set the rules for the deter-
mination of interconnection charges, if not these
charges themselves.

It is at this stage worth discussing the possibility of
using arbitration in interconnection disputes. While
arbitration is routinely used to settle disputes in a num-
ber of areas (labour contracts, long-term procurement
contracts, or international transactions), this interesting
alternative has not been thoroughly studied in the con-
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(1) In the context of one-way access, we favour a light-handed regulation in
order to avoid a situation in which regulators attempt to manipulate access
prices and thereby create an antagonism between the interconnecting parties.
See in particular Laffont-Tirole (1996a, b).



text of network industries (except in Australia and New
Zealand). Arbitration raises the prospect of an expedi-
ent, politics-free determination of interconnection
charges. Its application must however be preceded by
an analysis of several questions. First, while it alleviates
the first concern listed above (foreclosure concern), it
does little to tackle the collusion concern since firms
can opt out of arbitration and agree on an high mutual
interconnection charge. Second, the agreements reached
between an incumbent and new entrants are conditioned
by what they believe will occur if they go to arbitration,
and therefore by the instructions received by the arbitra-
tor on how to resolve the dispute. That is, the arbitra-
tor’s ‘regulatory rule’ for determining access prices (or
choosing among the parties’ final offers under final
offer arbitration) is key to the outcome of interconnec-
tion negotiations. Third, there is some question as to
who should play the role of the arbitrator. Ideally, the
arbitrator should be an independent and benevolent
expert. Our discussion however points at a trade-off
between expertise, which is often associated with a
long-run relationship with the industry, and indepen-
dence, which is jeopardised by frequent interaction with
the industry’s interest groups. The discussion also raises
the question of the overseer’s timely access to detailed
information (1).

While we need to think about new and innovative
modes of access price determination, regulation is
likely to remain one of the institutions of industry
oversight. This does not mean that regulation will not
exhibit the drawbacks it has been derided for. In par-
ticular, the pressure of interest groups will not subside
with the advent of competition. While the traditional
slant of regulation for decades has been an overprotec-
tion of incumbents, one can also imagine that the

widespread and historically founded suspicion of regu-
latory capture by incumbents as well as personal ambi-
tion (of attaching one’s name to the liberalisation of an
industry) will in some instances lead regulators to
‘overshoot’ in their encouragement of entry and to
manage entry so as maximise the entrants’ market
share to the detriment of efficiency. Partisans of regu-
lation assert that regulators will quickly strike the right
balance and focus on efficiency rather than on private
interests while sceptics argue that they will always be
prone to favour specific interest groups on the basis of
their relative power and of the political agenda. We
are sympathetic to the views of the sceptics, but we of
course plead for the use of sound economic reasoning
as a partial safeguard against politics; and we hope
that future research will develop better conceptual
frameworks for antitrust in the context of network
industries.

7. Are antitrust and regulation substitutes
or complements?

Are we bound to choose between antitrust and regula-
tion or should we opt for a dose of each?

The case for substitutability is based on the theory of
multiprincipals. There is a large literature in economics
concerned with the inefficiencies associated with split
oversight of agents. These inefficiencies are not a pure
construct of the mind. Practitioners of federal decision-
making know that the coordination of policies (for
example, regional, national and supranational) is by no
means an easy exercise. Examples also abound in the
regulatory sphere. The lack of coordination between the
Environmental Protection Agency and the State-level
Public Utility Commissions in the USA has created dif-
ficulties for the participation of power companies to
newly created markets for S02 pollution permits.
Likewise, the separation between the prerogatives of
the Federal Communications Commission and the
Public Utility Commissions creates problems of consis-
tency and incentives in the regulation of the regional
telecommunications companies with respect to the
determination of retail and wholesale prices and of
profit sharing. Similarly, future theoretical research and
experimentation should shed some light on whether the
coexistence of regulators and courts cannot create prob-
lems of coherency of the oversight process.

The case for complementarity is threefold (1). First,
having multiple overseers may reduce the scope for
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(1) One of the advocated merits of arbitration is to limit direct intervention to
the (supposedly exceptional) cases that cannot be resolved directly by the
parties, while at the same time providing strong incentives for the parties to
reach agreement through commercial negotiation rather than to resort to
final arbitration. However, some commentators have questioned this
approach. For instance, small access seekers may be unwilling or unable to
take a dispute to arbitration (e.g., because of informational disadvantages, or
of concerns about retaliation by the facility operator) and have no choice but
accepting a monopoly access price. Also, the infrastructure owner has an
incentive to bribe downstream users of the facility to accept the monopoly
price, in return for a share of the resulting monopoly rent (that is, arbitration
may lead more to a sharing of monopoly rents than to their dissipation). In
both cases, those commentators observe, access disputes would be rare but
that would not necessarily be an indication that the regime had successfully
eliminated monopoly pricing.



capture (2). Concretely, the antitrust process may pro-
vide a forum for entrants when the regulator is exces-
sively lenient with the incumbent. Second, the separa-
tion of tasks may create a more focused mission to each
overseer. While the desirability of creating advocates

for various causes is a general principle of government
design (3), more thought has yet to be given to the appli-
cation of this general principle to the interaction
between antitrust and regulation. While it is natural to
think of antitrust authorities as competition advocates,
their exact role in the determination of interconnection
prices is still to be determined. Third, the ex antenature
of regulation and the ex post nature of antitrust creates a
nice division of labour between decision-maker and
assessor. As is well-known in some institutions (e.g.,
banking regulation), the confounding of these roles can
easily create incentives for cover-ups.

Overall, we suspect that regulation and antitrust have a
rather complementary role, but we also acknowledge
that the state of economic thinking in the matter is too
rough to bring a definitive answer.
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(1) We focus here on the complementarity of institutions. Another notion of
complementarity is the complementarity between ex anteand ex post
oversight. The recent Australian regulatory reform in the
telecommunications industry may illustrate the distinction between these
two notions of complementarity. Before the reform, the Australian
Telecommunications Authority (known as Austel) was under the
Telecommunications Act 1991 the specific regulator in charge of the
industry (together with the Spectrum Management Agency). The
Telecommunications Bill of 1996 and the Trade Practices Amendment Bill
of 1996 merges those two agencies to create the Australian
Telecommunications and Spectrum Management Authority (to be known as
Austel again), but restricts its scope of intervention to technical issues (such
as setting codes of practices) and transfers the ‘competition policy
regulation’ (including price supervision for monopolistic segments) to the
competition authority (the Australian Competition and Consumer
Commission). So, the antitrust authority exercises ex antecontrol (on
monopoly segments) and ex postcontrol (on competitive segments). In some
other Anglo-Saxon countries (US, UK), regulators have kept more
prerogatives relative to ex anteoversight. Moreover, in the UK the regulator
(OFTEL) plays a substantial role in the ex postoversight of the telecom
industry. 

(2) See Laffont — Martimort (1995). (1) See Dewatripont — Tirole (1995) for the underlying theory.



Introduction

The analysis of access (interconnection) is largely based
on the ongoing debate in the telecommunications indus-
try. The conceptual analysis of access in other indus-
tries (electricity, railroads, etc.) is less developed.
Although it shares a number of features with that of
telecommunications, the reader should be aware that
other industries have specificities that often have not
yet been accounted for in the literature.

Historically, infrastructure monopoly owners also have
had a monopoly position on the complementary seg-
ment (services). Interconnection between services and
the network has been an internal technical matter for the
monopoly, with the regulator regulating only the final
products (1). The advent of deregulation has raised a
number of complex issues concerning the access of
competitors on the complementary segment to the infra-
structure.

We consider two paradigms. In the first (case 1), the
infrastructure (or network) is a monopolised essential
facility. The focus is on ‘one-way interconnection’, that
is on the interconnection of competitive service
providers to the essential facility. In the second para-
digm (case 2) the infrastructure has been duplicated,
and network externalities are reaped through ‘two-way
interconnection’.

In case 1a, the infrastructure operator is still vertically
integrated but competes with other service providers.
These competitors on the complementary segment must
be connected to the network. This is the most prominent

case today as competition is introduced in formerly
state owned monopolies industries. Section 1 is devoted
to this set up. In case 1b, the infrastructure operator is
prevented by line-of business restrictions from entering
the complementary segment. Such structural separation
for example prevails in the (pre- 1996) USA telecom-
munications industry and in the UK power industry.
The pricing of interconnection is simpler since the net-
work operator cannot attempt to favour its own ser-
vices. The theory of interconnection is then a degener-
ate case of the theory developed in section 1.

The choice between 1a and 1b in a regulatory environ-
ment corresponds to a trade-off between economies of
scope (that are often difficult to measure), and the prob-
ability that the regulator cannot prevent the network
operator from favouring its own services. Since perfect
regulation can always mimic structural separation, a
non-trivial analysis must introduce regulatory imperfec-
tions in order for there being a trade off in the choice
between vertical integration and vertical separation.
Section 2 analyses the incentives for foreclosure by the
network operator in the extreme case of a deregulated
environment.

Section 3 illustrates interconnection issues under verti-
cal integration and structural separation through recent
reforms in the power and gas industries in the UK and
the USA.

In case 2, the case of ‘two-way access’, the networks
have been duplicated but are interconnected and the
consumers connect to one of them. This is already the
case for telecommunications in some countries like the
UK, Sweden and soon all over Europe. Section 4 is
devoted to this important case for which no economic
analysis was available so far.
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(1) See Laffont — Tirole (1993) for a theoretical treatment of the regulation of
natural monopolies. Our treatment in section 1 borrows from Laffont-Tirole
(1996b).



1. Pricing interconnection of competitive
services to a monopoly infrastructure
network

Introduction

Background

A major policy issue in network industries is the liberal-
isation of potentially competitive segments which need
the network as an essential input, which is thus an
‘essential facility’ or ‘bottleneck’. The essential facility
is often monopolised because of large economies of
scale, of first-mover advantages or of technological
superiority. The policy-maker must induce an efficient
allocation of resources. This involves, among other
things, creating proper conditions for entry into the
competitive segment while not inducing excessive
entry, not expropriating previous investments or dis-
couraging future ones in the monopolised segment, or
not generating inefficient bypass.

This question is a classic one in antitrust economics, as
courts have been asked to investigate the existence of
foreclosure and the design of relief policies in industries
as diverse as the cement, railroad and computer reserva-
tion systems industries (1). Also, and it is the subject of
this section, it has received substantial attention lately
in the regulatory context of the creation of competition
in various segments of the activity of a dominant nat-
ural monopoly. The impetus for the development of
interconnection policies in the telecommunications
industry was the opening of competition in the long dis-
tance markets. New entrants (such as Mercury in the
UK and Sprint and MCI in the USA) needed access to
the dominant operators’ (British Telecom, AT&T) local
networks to reach the customers. It then became clear
that interconnection charges would play a much broader
role as competition started developing in the local seg-
ment from cable companies and mobile operators who
needed access to long distance services and in value-
added services, and as networks began to proliferate (2).
Neither is the issue specific to telecommunications. It
has been argued for instance that transmission for elec-
tricity, pipelines for gas, tracks, rails and stations for
railroads, and mail collection and distribution for post

offices are natural monopoly segments to which rivals
in complementary segments (generation of electricity or
production of gas, freight or passenger train operation,
mail transportation) must have access in order to com-
pete.

Policy-makers have taken one of two approaches (3).
The radical approach has been to break up the vertically
integrated dominant firm and to prohibit the essential
facility spin-off from re-entering the competitive seg-
ments. In 1984, in what is perhaps the most famous
recent divestiture (resulting from the 1982 Modification
of Final Judgment), the American local exchange tele-
phone companies were split from the long-distance
operator AT&T, and forbidden to enter the long dis-
tance and value-added services markets (4). The
American Department of Justice and the Court felt that
it was too difficult for a regulator to create a level play-
ing field on the competitive segments. Similar divesti-
tures have also been undertaken in the British electricity
system and for the British and Swedish rail systems. In
air transportation, the two most important bottlenecks
are the airports and the air traffic control, which are
both typically separated from airline companies.

The divestiture approach is often criticised for ignoring
economies of scope or for being cumbersome, espe-
cially in environments where rapid technological
changes affect the location of bottlenecks. Neither does
it fully solve access allocation problems, as testified by
the never-ending battle over airport slots, nor the deter-
mination of access charges, although the symmetry
among competitors certainly facilitates it (5). A more
common policy consists in preserving the dominant ver-
tically integrated firm while regulating access prices so
as to create a level-playing field and promote competi-
tion. The Anglo-Saxon countries (USA, Canada, UK,
Australia, New Zealand) have intensely debated the
merits of various interconnection rules, and the
European Commission has issued a Green Paper on the
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(1) See Section 2 for an overview of the theory and applications of the
foreclosure doctrine.

(2) See Hausman (1994a) for an overview of network proliferation in
telecommunications.

(3) The regulators’ dual approach in network industries only echoes decisions in
industries subject only to competition policy. There have been break-ups, as
well as interconnection policies as in the well-known American 1984 CAB
decision on computer reservation systems.

(4) The separation is in fact not complete. For example, local exchange carriers
supply access to the local loop to inter exchange carriers with which they
compete in intra LATA toll services. Besides, RBOCs will soon be allowed
to enter the inter LATA and manufacturing markets, while AT&T will be
allowed to offer local services.

(5) Furthermore, competitors on a given segment (say, a local loop) need
mutual access in the presence of network externalities (unless all consumers
subscribe to all networks). This issue is dealt with in section 4.



liberalisation of telecommunications infrastructure and
cable television networks.

Interconnection policies 

The recent years have witnessed a broad array of rec-
ommendations and practices. Entrants typically argue
for a cost-based access charge such as long-run incre-
mental cost of access. Although this approach was
adopted in Australia for telecommunications, it is
widely accepted that marginal cost pricing of access
prevents the dominant telephone operator from effi-
ciently recovering the fixed costs of the network (and
possibly the deficit stemming from the universal service
constraints.) Many regulators and economists have sug-
gested long-run incremental cost plus a mark-up as a
workable alternative to allow recovery of the ‘access
deficit’. What is put into the mark-up is the object of
intense debate. Should it be an accounting allocation of
the access deficit as under fully distributed costs? If so
should it take the form of a uniform mark-up on all ser-
vices or else of a mark-up proportional to long-run
incremental cost (the ‘Allais rule’), as was suggested in
the influential WIK-EAC report written for the
European Commission (1)? Or should the mark-up be
related to the use that is made of the access by the tele-
phone operator’s competitors and therefore depend also
on demand considerations?

Proponents of purely cost-based and usage-based mark-
ups have been arguing for years, with the usage-based
approach recently scoring points after a slow start. Two
‘potentially (2) usage-based’ rules have been adopted. In
the UK, the Office of Telecommunications (OFTEL)
has implemented a practical rule that links access
charges to the loss in British Telecom’s profit on the
segment (3). Even more recently (October 1994), the
New Zealand Court of Appeal, following the lead of the
California Public Utility Commission, explicitly
endorsed the ‘efficient component pricing rule’

(ECPR), also called the ‘Baumol-Willig rule’ (4), as
being the most efficient approach allowing Clear
Communications Limited to compete with the incum-
bent Telecom Corporation of New Zealand (5). ECPR
picks an access price equal to the difference between
the network operator’s price and marginal cost on the
competitive segment. That is, it charges a competitor an
access price equal to the margin lost by the network
operator on the competitive segment.

There are really two main questions. What is the theo-
retically correct benchmark? And how can one translate
theoretical precepts into workable recommendations?
While cost-based rules are advocated on practicability
grounds, usage-based arguments derive their legitimacy
from a theoretical approach. For example, both Baumol
and Willig have taken the view that ECPR is the logical
implication of the theory of contestable markets. We
will strongly concur with the idea that usage-based
rules are the proper theoretical benchmark (and will of
course discuss the practical difficulties in implementing
such rules). Section 1.2 develops a theoretical frame-
work in which to assess cost and usage-based rules.

On the theoretical front, ECPR has some appeal as we
will see. It is however no panacea, for three reasons.
First, the contestable markets paradigm as such seems
of limited value for studying access pricing as it pre-
dicts that the competitive segment will be monopolised
either by the network operator or by its competitors (6).
Second, it is only a partial rule as it does not specify
how to determine the network operator’s prices on the
competitive segments (which form the basis for the
computation of the access prices) (7). This is no small
issue as we will see. Our third quibble with ECPR
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(1) The WIK-EAC report calls for some downward flexibility of interconnect
prices from the level given by long-run average-incremental cost plus equal
mark-up. The motivation for downward flexibility is to enable the operator
to compete with bypass.

(2) ‘Potentially’ refers to the fact that these rules only link access prices and
final prices and that, therefore, their content depends on what policies are
adopted for final prices. As we will see, the rules are actually not usage-
based under certain regulatory modes.

(3) It should be noted, though, that the December 1994 and December 1995
Consultative Documents issued by the UK Director-General of
Telecommunications ponder a move toward (an approximation of)
incremental cost pricing of access (with small, equal mark-ups).

(4) This rule was first proposed by Robert Willig (1979, p.140, p.149),
popularised by William Baumol in numerous regulatory proceedings and in
writings (Baumol (1993, 1994), Baumol-Sidak (1994)), and endorsed by
several other prominent US economists (e.g., Alfred Kahn and William
Taylor (1994)). It is also called by various authors the ‘principle of
competitive parity’, the ‘imputation rule’ or the ‘absence of vertical price
squeeze’.

(5) The judgement of the Lords of the Judicial Committee of the Privy Council,
delivered the 19th October 1994, provides a detailed description of the
arguments and concludes that ‘in the end, it is (the High Court)’s judgement
that implementation of the (Baumol-Willig) Rule is more likely than the
alternatives to improve efficient competition in New Zealand
telecommunications’.

(6) As Ergas and Ralph (1994) point out, the contestable market paradigm does
not really explain why regulators encourage competition in the first place.
That is, the paradigm abstracts from the very elements (differentiation,
entrants’ superior technology, yardstick competition, or regulatory capture)
that make competition desirable.

(7) See, for example Baumol-Sidak (1994) and Baumol and Willig’s joint brief
in the recent New Zealand judgment for clear discussions of this.



applies to alternative policy recommendations as well:
In our view, it makes limited sense to propose a general
access pricing rule without consideration of the envi-
ronment in which access is provided.

Conceptual framework

We will use a straightforward framework in which
competition is motivated by product differentiation,
and/or cost differences, and/or benchmarking, and in
which the network operator is optimally regulated and
its competitors face no entry cost, have no market
power and cannot bypass the essential facility. This will
yield a first assessment of prominent interconnection
rules.

Reality however rarely fits this idealised framework.
Once bypass, barriers to entry, entrants’ market power,
and universal service requirements for the network
operator are brought into the picture, it becomes very
important to consider the panoply of instruments avail-
able to the regulator: Are the network operator’s final
prices regulated using cost of service regulation, price
caps, market share objectives, or a simple antitrust
approach (New Zealand Telecom is only subject to the
general prohibition on the improper use of a dominant
position)? Is the telephone operator allowed to perform
second- and third-degree price discrimination? Can the
regulator prevail herself of various ‘fiscal instruments’
to control the competitors’ final prices, such as a tax on
their outputs, of taxes on bypass, of proceeds from a
universal service fund, or of entry subsidies? If so can
the regulator allocate these taxes and subsidies to the
network operator or to the competitors? These questions
derive their importance from the fact that, as the num-
ber of market imperfections grows, the access pricing
rule is bound to respond to an increasing number of
concerns, ceteris paribus, and that more instruments are
needed if access prices are not to arbitrate inefficiently
among conflicting goals.

Workability of the optimal access pricing rule

The policy debate appropriately devotes much attention
to the practicability of existing proposals. For example,
applied literally to the telecom industry, ECPR requires
measuring a telephone operator’s cost savings on each
of its thousands of competitive segments (defined by
routes and services) (1). On the other hand, proponents

of long-run incremental costs with or without propor-
tional mark-ups, who often deride ECPR on practicabil-
ity grounds, must confront the fact that their proposal
requires measuring a huge number of access costs.
Accordingly, we will discuss informational require-
ments in detail.

We offer for consideration an alternative simple policy
for interconnection. This policy’s main attraction is that
it follows the theoretical precepts. And, while it
imposes some informational demands, it requires no
more information than existing schemes. The policy
consists in regulating the owner of the essential facility
according to a global price cap. A global price cap
includes both access charges and final goods prices. By
decentralising price decisions, including those relative
to access, a global price cap implements the optimal
Ramsey price structure (that is, the prices that minimise
the social cost of charging prices differing from the ser-
vices marginal costs in order to cover the firm’s fixed
costs) conditional on the firm’s knowledge about its
demand and cost structures and does not require the
regulator to measure marginal costs or estimate demand
elasticities.

The key insight is that the inclusion of access prices in
the price cap re-establishes the symmetry between
access goods and final goods, and partly reconciles the
firm with the existence of competition. The firm is led
to view its competitors’ output as an output of its own,
that it partly produces (in the bottleneck segment) and
partly outsources (in the competitive segment) if it is
efficient to do so. We put forth two versions of our
global price cap (others should be considered as well):
the plain version, and an enriched version in which
ECPR defines a ceiling on access prices. We compare
the properties of these two versions.

1.1. A theoretical framework

For illustrative purposes we use the following para-
digm: A network operator or monopoly (M) fully con-
trols a network and faces competition (C) by one or
several competitors in the provision of services using
the network as input.

For expositional simplicity, all activities exhibit con-
stant returns to scale, except for the existence of a fixed
cost in the network. This fixed cost which will represent
the access deficit broadly defined in this framework,
can be thought of as having two components (we will
later argue that other components may be added to this
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(1) See, for example, Ralph (1994). 



access deficit). The first is the set up cost of the net-
work. The second is the difference between a universal
service deficit (linked with the constraints of creating
easy access to phones and of national uniform pricing)
and the fixed subscription charges paid by the con-
sumers, unless a universal service fund explicitly covers
this difference.

An access charge is paid by the competitors to the
monopolist. We will assume in a first step that competi-
tors have no individual market power. We will later
explain how the access rule must be modified in the
presence of market power.

Remark on the nature of the access deficit. 

A central issue in interconnection policy is that the cov-
ering of the access deficit (broadly construed) creates
substantial misallocation of resources. It is therefore
worth trying to reduce this access deficit. For example,
in the telecom industry in Europe, one could eliminate
the general cross subsidy of local service to all house-
holds and replace it by targeted subsidies (such as ‘life-
line services’) to low-income customers and for high-
cost areas (1).One could also raise the subscriber line
charge whenever this does not induce customers to dis-
connect (2). While this section takes the access deficit as
given and analyses the optimal way to cover it, it is
clear that attention must also be paid to the size of the
access deficit.

Let us review three rules and introduce a new one. We
assume that the regulator possesses the relevant infor-
mation to implement them. This obviously may require
careful audits (3).

1.2. Fully-distributed costs

The most commonly used approach consists of allocat-
ing joint costs according to some mechanical account-
ing rule. There are of course an infinity of potential
such rules (4).

For example, one can allocate fixed costs proportionally
to the consumption that is made of the local network.
That is, a uniform mark-up is added to the marginal
costs of the two final goods and of the access good pro-
duced by the monopolist. In the case of output-propor-
tional mark-ups, the total benefit covers the fixed cost,
so that the monopolist’s budget is balanced.
Alternatively, one could impose price- (or marginal-
cost-) proportional mark-ups where the coefficient of
proportionality is chosen so as to satisfy the budget con-
straint. This rule is also known as the ‘Allais rule’.

Fully-distributed-cost pricing has been as frequently
decried by economists as it has been used in practice.
Its flaws are well-known. First, fully-distributed-cost
pricing is cost based and therefore does not encourage
cost minimisation. Second, it yields an improper price
structure, and is far from being an optimal way of
financing the access deficit, even if one abstracts from
incentive considerations. Because it is cost based, it
‘subsidises’ inelastic demand segments to the detriment
of elastic demand ones. Similarly, fully-distributed-cost
pricing lacks the flexibility needed to deal properly with
large customers through non-linear tariffs; this lack of
flexibility yields an inefficient allocation of resources at
the access and final goods levels in the absence of com-
petition, and creates inefficient bypass in its presence.
Relatedly, some forms of fully-distributed-cost pricing
create inefficient entry in the competitive segment.

The next two rules define ways to force entrants to
internalise the network operator’s opportunity cost,
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(1) See, for example, Hausman (1994a,b), who suggests that all providers of
telecommunications services contribute to a ‘Universal Service Fund’ to
provide the targeted subsidies.

(2) Whether one can indeed eradicate the access deficit by using high,
distortion-free subscriber line charges is a matter of intense debate, and, in
our view, is an empirical question whose answer is likely to be time- and
industry-dependent. Three factors may make access deficits hard to
eradicate. First, the elasticity of demand for subscription may not be
negligible. While few customers forego telephone service altogether for
small increases at the current subscriber line charges, they may forego the
use of multiple lines at home or in secondary dwellings. And, more and
more, they may start bypassing the network (through mobile phones). A
proper computation of the elasticity of demand must also take into account
the loss in revenue from phone users who would have called the
disconnected customer. Second, and relatedly, there may be constraints in
the pricing of the connection charges. For instance, bringing optic fibre or an
electricity cable into a remote village may have some features of a public
good, so that efficient pricing is unlikely to cover the corresponding fixed
cost. Third, there may exist political constraints. As an illustration, consider
the argument that some of the customers who would disconnect for a high
subscriber line charge are people who badly need access to a phone (to be
able to call a doctor or relatives); the proper reaction to this argument is that
one can offer ‘menus’ of telephone contracts, including some with very low
subscriber line charges and very high marginal prices for calls beyond some
low volume (as is sometimes done). Politicians may however be reluctant to
adopt such policies.

(3) See, for example, California’s Public Utility Commission’s decision (1994,
pp. 222-225) for a discussion of the difficulty of computing price floors on
the competitive segments when costs on various segments are bundled.

(4) See Mitchell-Vogelsang (1991, pp. 137-140) for a review of fully
distributed-cost pricing and of its drawbacks.



namely the profit foregone on a competitive segment by
the network operator when entrants gain market share
on that segment. Both are usage based in that they lead
to access prices that are contingent on the particular use
of access that is made by competitors.

1.3. The OFTEL rule

The British Office of Telecommunications (OFTEL)
has designed an original interconnection policy for
British Telecom (BT) (1). Start from the access deficit
(AD) to be covered by mark-ups. This access deficit in
our context corresponds to the fixed cost of the local
monopoly.

The OFTEL rule is a usage-based rule. The competitors
pay a ‘tax’, or ‘mark-up’, or ‘access deficit contribu-
tion’ (ADC) on a call proportional to the profitability of
that call for British Telecom on each line of product.

— All benefits depend on the access price. The
access price is then the outcome of a fixed point
process. In practice, the access deficit contribution
can only be based on historical data or on fore-
casts. (This remark also applies to the other meth-
ods discussed in this part, whether cost based or
usage based.)

— In the case of multiple competitive segments this
approach yields differentiated access prices,
unlike fully distributed costs, which define an
access deficit contribution that depends only on
the use of the network by the competitors and not
on the nature of the products supplied by them.
Furthermore, the products are regulated according
to a price cap (2). The basket of goods subject to
this price cap includes the final goods, but not the
access good, whose price is determined separately
by the above formulas. We will call such a price
cap a ‘partial price cap’.

— The OFTEL rule takes a very simple form when
the network operator’s budget is balanced. Under
budget balance, access prices are exactly equal to

the operator’s ‘opportunity costs’. In other words,
the network operator’s external price for access is
equal to a notional internal transfer price com-
puted by assuming that its competitive divisions
charge their marginal cost (including the internal
transfer price on the competitive markets). Under
budget balance, the OFTEL rule boils down to the
efficient component pricing rule.

The December 1995 OFTEL consultative document
envisions a more hybrid reform for the UK.
Interconnection charges are split into two categories.
First, the regulation of terminating access would occur
at a very desegregated level. It would be based on mar-
ginal costs and would therefore not reflect demand con-
siderations. Second, BT would face a price cap on the
basket of all interconnection services (origination and
termination), thus giving the operator more freedom to
affect the structure of relative access charges at the
originating end. The rationale for distinguishing origi-
nation and termination is that origination is more easily
bypassed and therefore more competitive. The reform
in the UK also distinguishes two categories of retail ser-
vices: those deemed competitive which, like in the
USA, would be left unregulated, and those for which
competition is still emerging, which would be subject to
a separate price cap.

1.4. The efficient component pricing rule

As we have seen, the efficient component pricing rule
equates the access price to the difference between the
network operator’s price and marginal cost on the com-
petitive segment, or equivalently to the sum of the net
benefit of providing the competitive good and the mar-
ginal cost of giving access.

This rule has been generalised to allow for differences
in interconnection costs (3). Baumol, Willig, and others
have repeatedly stressed that the proper yardstick for
defining access prices is that of the perfectly con-
testable market and that, when supplying an intermedi-
ate good to another firm, a supplier must be permitted
to price the intermediate good at a level sufficient to
compensate it for the sacrifice in profit due to the sup-
ply to the other firm. The expected social benefits of
charging the opportunity cost for interconnection are
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(1) The following schematises the policy in order to better highlight its main
features. See Cave (1993) or the Director General’s statement on ‘Policy on
Separation and Interconnection’ (1992) for more details.

(2) Subject to some further constraints (e.g. the RPI+2 constraint on rentals that
slows down rate rebalancing.). (3) Hausman (1994a), California PUC (1994, p213-214).



(see, e.g., Baumol-Sidak (1994)): (a) The rule sends the
right signal to entrants. Potential entrants can enter
profitably if and only if they are more efficient than the
network operator. (b) Entry is neutral regarding operat-
ing profit for the incumbent operator. This has several
consequences. Entry on the competitive segment does
not interfere with the cross-subsidisation of the bottle-
neck segment by the competitive segment; this is a
powerful political argument as politicians are very
eager to maintain these subsidies. Revenue neutrality
also reduces the network operator’s incentive to destroy
the level playing field by skimping on the quality of
access. These two properties have deservedly attracted
attention, and certainly have much contributed to the
popularity of ECPR.

The conceptual framework advanced to defend ECPR
— contestable market theory — makes strong assump-
tions and yet does not provide completely convincing
foundations for the necessity of the ECP rule. Standard
perfectly contestable market theory (Baumol-Panzar-
Willig (1982)) assumes that all firms (incumbents and
entrants) face identical cost functions and the same
demand function in the competitive segment. Because it
also abstracts from incentive issues, it provides no rea-
son for having more than a single firm in the competi-
tive segment in the absence of diminishing returns in
that segment. So in the standard framework of cost
symmetry, there is no clear motivation for entry.
Proponents of ECPR therefore must have in mind an
extension of perfectly contestable market theory in
which entrants are (at least sometimes) more efficient
than the incumbent operator in the competitive seg-
ment. On the other hand, ECPR implies that the net-
work operator in equilibrium supplies only access and
exits the competitive segment. This does not mean that
the access price is completely irrelevant, because it
defines who (the network operator or competitors) will
corner the potentially competitive segment. Rather, the
prediction of the rule is too stark.

We do not view this argument as building the most
important case against ECPR. The unpalatable property
just described can be eliminated as shown below.
Rather we build on their useful insights to develop a
reference model delivering actual competition on the
competitive segment and allowing a first assessment of
ECPR, before embarking the arduous task of adding
various real world distortions. To this purpose, we
maintain as much of the spirit of the ECPR argument as
possible. We introduce product differentiation as a

motivation for competition (1) and allow cost and
demand asymmetries between the telephone operator
and the competitors. Our normative framework allows
us to answer two key questions linked with ECPR:

(1) What is the proper price reference for the com-
putation of the access price?

(2) Is ECPR (or its extension to allow for differ-
ences in interconnection costs) optimal?

Baumol and Sidak’s precept for the network operator’s
final price. As is well known, ECPR is only a partial
rule. It is consistent with many pricing models, includ-
ing cost based models (for example, output-proportional
mark-ups satisfy ECPR!), usage based models (as in the
case of the OFTEL rule under budget balance). It also
has been adopted in the absence of price regulation on
the competitive segments (2).

Baumol and Sidak (1994a, section 6) argue that while
prices based on information about demand functions
have attractive theoretical properties, purely cost based
prices are to be preferred for practical purposes.
Namely, Baumol and Sidak offer to impose price ceil-
ings for final products equal to the stand-alone costs of
these goods. Their theoretical precept was embraced
over ten years ago by the US Interstate Commerce
Commission to guide the pricing by railroads to ship-
pers (3).
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(1) This extension is actually suggested by Baumol and Sidak (1994, p109),
who argue that, in practice, business an entrant gains is not always business
lost by the incumbent; entrants offer differentiated services and also ‘beat
the bushes for customers who were not previous users of the product in
question’.

(2) New Zealand Telecom is subject only to competition policy on its
competitive segments. One of the main objections to ECPR in regulatory
proceedings is that, because the TO is guaranteed its margin on the
competitive segment even if it loses market share, ECPR could be a
‘rationalisation for the continued collection of the monopoly profit despite
the introduction of competition’ (Tye (1994), Kahn-Taylor (1994)). This
fear is indeed a main reason why the New Zealand Court of Appeal initially
rejected ECPR.

(3) Baumol and Sidak note that a cost-based price ceiling is likely to undermine
incentives for productivity or efficiency improvements. To escape this cost-
plus feature, they suggest that the ‘pertinent stand-alone cost is not the
actual cost incurred by the regulated firm, but rather the cost that would be
incurred by the entry of a hypothetical entrant’.(We concur with this view
on a theoretical ground, but are concerned that it may be difficult to
establish a yardstick, especially from a hypothetical entrant.)
Two last comments are in order. First, Baumol and Sidak view the stand-
alone cost as a price ceiling that the operator is not allowed to exceed. They
also recommend setting a price floor equal to marginal (incremental) cost in
order to prevent predation by the operator on entrants. Second, stand-alone
costs can allow the operator to charge very high prices in the presence of
substantial economies of scale or scope.



1.5. The optimal access price

In an ideal ‘first best’ world, a necessary condition for
optimality would be that the competitors internalise the
marginal cost of the bottleneck. So the access price
would be set equal to the marginal cost of the bottle-
neck. Final goods would also obey marginal cost pric-
ing. For example, local calls would cost the consumer
this marginal price per unit, and long distance calls sup-
plied by the telephone operator and its competitors
would be priced at the marginal costs including this
marginal cost of access; the telephone operator’s
deficit, would then be covered through a lump sum pay-
ment from the State’s budget.

Let us assume that the network operator must balance
its budget (1). What are then the optimal prices? The
answer was provided long ago by Ramsey (1927) and
Boiteux (1956). While these authors considered only
final goods, it is clear that their precepts also extend to
intermediate goods as well; for, just think of the access
good as another final good. Indeed, because competitors
have no market power, one can either consider that the
network operator produces an access good that is resold
without mark-up or envision an equivalent situation in
which it would produce the final competitive good itself
and would sell it to final consumers. With this transfor-
mation the access good becomes a final good produced
and the standard Ramsey-Boiteux formulas (2) can be
directly applied. Relative deviations of prices with
respect to marginal costs are inversely proportional to
the superelasticities, with a factor of proportionality
which is the shadow price of the budget constraint (it
must be chosen so that the telephone operator’s budget
is balanced). Superelasticities are modified elasticities
of demand, which account for possible substitution and
complementarity among goods. If we assume that the
demands for local calls and long-distance calls are inde-
pendent, then the superelasticity of local calls is equal
to the ordinary elasticity of demand for local calls. In
contrast, to the extent that the two long-distance goods
are substitutes, their superelasticities are smaller than
their respective ordinary elasticities. To see this, con-
sider a decrease in the access price. This decrease cre-

ates more competition for the network operator’s long-
distance good and therefore generates a revenue loss for
the network operator on the competitive segment, that is
a shortfall in the covering of the access deficit.
Superelasticities are just meant to reflect the global
impact of a change in the price of a good on the net-
work operator’s total profit.

The optimal access price follow from the Ramsey for-
mula directly. It equals the marginal call of access plus
a ‘Ramsey term’ which contributes to covering the
access deficit.

Note that in this basic model one could equivalently
charge an access price equal to marginal cost and levy a
tax on the competitors’ output, as long as this tax goes
to the network operator. One can thus think of the
access deficit contribution as a tax on the competitors’
output. This remark is irrelevant here, but will become
important when we introduce the possibility of bypass
of the network.

1.6. Is ECPR consistent with an optimal access
pricing rule?

While we will amend our conclusions on interconnec-
tion charges to reflect several realistic departures from
the benchmark model, it is worth investigating whether
competitors pay the network’s opportunity cost in the
benchmark. We analyse three simple cases:

Fully symmetric case

Suppose that the cost of providing access does not
depend on who uses the access, that the network opera-
tor and its rivals are equally efficient on the competitive
segment, and that the demand functions in this segment
also exhibit symmetry. Then the ECPR obtains in this
fully symmetric case.

Brand loyalty/name recognition/switching costs

Suppose next that the telephone operator has captive
customers and that demands are linear. The efficient
access price is lower than that predicted by the ECPR. It
is interesting to understand why this is the case. The
telephone operator should charge a higher price than its
equally efficient competitors in order to raise revenue
from a more inelastic demand. So the network opera-
tor’s opportunity cost is high compared to the desired
access price, which reflects a higher elasticity of
demand on the competitors’ good.

139

Part One 
Deregulation of network industries and the role of the public authorities

(1) Almost equivalently, it could receive a subsidy from the government and tax
collection could have a distortionary effect on the economy (see Laffont-
Tirole (1994)). More generally, we will make the maintained assumption
that the industry as a whole cannot receive government subsidies. Also, the
analysis applies to situations where a limited subsidy only partially covers
the network’s fixed costs.

(2) See, for example Laffont-Tirole (1993, Chapter 3) and the references
therein.



Learning by doing/network operator’s technological
superiority

Last, assume that demand is symmetric (and still lin-
ear), but the telephone operator has lower costs on the
competitive segment. One can then show that the access
price is smaller than ECPR. The intuition for this
‘below ECP’ rule is again straightforward. The cost dif-
ferential calls for a lower price for the telephone opera-
tor. Yet, under linear demand, there is ‘cost absorption’.
Conversely, an inefficient telephone operator ought to
charge an access price in excess of the ECP level.

1.7. A possible implementation of usage-based
access prices: The global price cap policy

1.7.1 Partial versus global price caps

The benchmark model’s conclusion that access prices
should be usage-based is likely to be challenged.
Regulators as well as many economists (1) have cor-
rectly argued that rules using elasticities and cross-elas-
ticities of demand are hard to implement. Many have
therefore called for cost-based rules.

Two arguments are often confused here. First, there is
the sheer difficulty of obtaining elasticities (2). The
argument is strongest for rapidly changing industries
such as telecommunications, and weakest for industries
such as electricity where the regulator can obtain rela-
tively precise demand information (although this infor-
mation need not be as accurate as the firm’s. For exam-
ple, regulators are sometimes suspicious of power com-
panies’ requests of the right to give selective discounts,
because they cannot verify the utilities’ information
about their customers’ bypass opportunities). Second,
besides the technical criticism that elasticities are diffi-
cult to estimate, lies the even more important argument
that the discretion involved in the determination of
these elasticities creates vast opportunities for capture
as interest groups gain from influencing the regulator’s
determination of elasticities and cross-elasticities.

For an industry like telecommunications, the only
promising alley for basing the rate structure on demand
considerations and avoiding the capture problems is to
delegate pricing to the telephone operator under the

form of a price cap. Some will counter that the firm
itself may have imperfect knowledge of the demand
curve. But imperfect knowledge of the demand curve
has never prevented unregulated firms from practising
subtle forms of price discrimination, charging low
prices for products with elastic demands and high prices
for products with low elasticities, adjusting prices to
reflect the intensity of competition, and correcting
prices upwards when selling substitutes and downwards
when selling complements. Indeed, the ideal pricing
structure can be obtained by imposing a global price
cap (3) on the network operator, with the following fea-
tures:

1. The intermediate good (access) is treated as a
final good and is included in the computation of
the price cap (this is the definition of a global
price cap).

2. Weights used in the computation of the price cap
are exogenously determined and are proportional
to the forecasted quantities of the associated
goods.

As is well known, a price cap induces a firm to select
the proper Ramsey structure as definition of the cap and
the weights are exogenously fixed at the level of output
that will be realised; this result holds for any demand
structure and in particular allows for the possibility of
strong substitutability between access goods and final
goods (4). That is, a global price cap in principle allows
a proper usage based pricing structure apparently with-
out a need for the regulator to know the demand func-
tions (5). As we will see, however, the exogeneity of
weights is a qualifier to this encouraging result as
weights based on realisations of output create some dif-
ficulties (6).
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(1) See, for example Baumol-Sidak (1994) and the WIK-EAC report (1994) in
the interconnection context.

(2) Note that cost-based rules are also very hard to implement for a regulator. In
particular regulators have limited information about incremental costs.

(3) Global price caps were proposed Laffont-Tirole (1994, 1996b). We refer to
Baumol-Ordover-Willig (1997), Grout (1996), and Schwartz (1995) for
careful discussions of the concept.

(4) The intuition for this result is straightforward. Let � (p) and Sn (p) denote the
firm’s profit and the consumers’ net surplus for price vector p. A social
welfare maximising firm subject to a budget constraint would maximize
� (p) + Sn (p) subject to � (p) ≥ 0. That is, it would maximise � (p) + �Sn (p)
for some � in (01]. When increasing price pi by one unit, a profit-
maximising firm ignores the impact (–qi) on the net consumer surplus,
where qi is the demand for good i. On the other hand, a profit-maximising
firm subject to price cap 	wi pi = w.p≤ 
p maximises � (p) + � (
p–w.p) and
therefore chooses the proper relative prices if the weights are exogenous and
proportional to the realised outputs.

(5) We do not discuss here the well-known issue of the firm’s incentive to
provide service quality under a price cap regulation (see Laffont-Tirole
(1993, Chapter 4)).

(6) While the following point is somewhat orthogonal to the question at hand, it
is worth reminding the reader that there is in practice no pure price cap.
Because regulators cannot ignore the firm’s past performance, price caps
always have some cost-of-service flavour.



The global price cap assumption is at odds with stan-
dard practice. For example, British Telecom’s price cap
does not include intermediate products. Actually, the
very debate about access pricing rules reflects the gen-
eral view that intermediate and final goods are to be
treated asymmetrically. A global price cap denies the
specificity of access goods.

It is therefore important to ponder over the logic of a
global price cap. Suppose one adopts a partial price cap
instead, together with ECPR (this is an approximation of
the UK policy until 1997). The network operator then
maximises profit subject to this price cap. Suppose further
that the weights are chosen proportional to anticipated out-
puts (1). As we shall see shortly, assuming correct expecta-
tions the network operator then biases its rate structure rel-
ative to the Ramsey optimum. For example, long distance
prices and the access charge are too high while local calls
are too cheap. By not including the access charge in the
price cap, a partial price cap de facto subsidises non-com-
petitive segments to the detriment of competitive ones.

In contrast, a global price cap, with weights propor-
tional to actual quantities, is able to achieve the Ramsey
price structure (2). To achieve the Ramsey structure,
weights must be proportional to actual quantities.

Remark on foreclosure and cross-subsidies

Our discussion has focused on the allocative gain
brought about by the price structure induced by a global
price cap. Laffont-Tirole (1996a) argues that global
price caps offer two additional benefits relative to cur-
rent regulatory rules or proposals. First, global price
caps substantially reduce the firm’s incentive to fore-
close its rivals through non-price methods (such as
delays in interconnection, refusal to unbundle, or costly
technical requirements). The possibility of foreclosure
has been hotly debated in the context of the RBOC’s
entry into long distance in the period preceding the
February 1996 American telecommunications law, and
figures prominently in several disputes in other coun-
tries. Intuitively, under a global price cap, the regulated
firm can elect to earn most of its income on interconnec-
tion and it then has no incentive to reduce its demand for

access. In contrast, current regulations tend to unevenly
put more pressure on access charges than on prices of
services in competitive segments, and encourage fore-
closure. Second, global price caps eliminate another
asymmetry in the treatment of product lines that is fre-
quently encountered in existing fragmented regulations.
Namely, current regulations provide different incentives
for cost reduction or profit enhancement in different
product lines. By not balancing incentives properly, they
encourage cross subsidies. We refer to our the Laffont-
Tirole paper for a more complete discussion.

— Remark on profit sharing. It is important to point
out that the phrase ‘price cap’ has a more general
meaning than contemporary regulatory usage. A
price cap is logically consistent with profit shar-
ing rules, although its usage has been restricted to
situations in which the regulated firm is (theoreti-
cally) residual claimant for its profit. That is,
once a price cap has been set, any profit sharing
mechanism can be superimposed without affect-
ing the implementation of the structure of
Ramsey prices.

1.7.2. Global price cap with and without ECPR

There are two reasons for considering appending ECPR
to the global price cap:

Weight-setting

To implement Ramsey prices through a price cap,
weights must be set proportional to the forecasted out-
puts. A precise forecast may demand information not
available to regulators. In practice, weights are often
based on recent outputs or revenues (for example,
British Telecom’s weights are the previous year’s rev-
enue shares for the various products). That is, if one
does not have good forecasts of actual quantities, one
must grope towards them through a tâtonnement
process. To limit the pricing distortions induced by
endogenous weights and to accelerate convergence
towards Ramsey prices, regulators must under a partial
price cap come up with a reasonable forecast of the
total demand on the competitive segment and of the
market share of the network operator. While this task is
arduous, it is still easier than the one needed to define a
partial price cap and consisting in predicting a
(demand-, technology-, and regulatory policy-contin-
gent) production for the network operator.
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(1) In contrast, British Telecom’s price cap’s weights are proportional to each
product’s revenue share.

(2) See section 9 of Laffont-Tirole (1994).



Predation

Regulators and policy advisors are generally concerned
by the possibility that incumbents prey on entrants.
They usually append to their policies an Areeda-Turner
price floor on the incumbent’s prices on the competitive
segments (1). That is, the incumbent’s prices should not
be set below its long-run incremental costs on the com-
petitive markets.

It is particularly easy for an incumbent to prey under a
simple global price cap: It suffices to raise the access
charge while lowering the price on the competitive seg-
ment so as to satisfy the price cap. Both actions hurt
competitors, who may be driven by financial constraints
out of the market. They also hurt the incumbent while
they are implemented as they ‘mutilate’ its access seg-
ment. The harder question is whether the incumbent
generally gains from predatory behaviour under a
global price cap. But it is clear that there are cases in
which predation is profitable. If entry is motivated by
the use of yardstick competition to reduce the incum-
bent’s rent on the competitive markets (see below),
eliminating the yardstick enables the incumbent to
enjoy higher future rents, so that predation is profitable
if entrants are financially weak and can be driven out by
a short-lived ‘scissors’ of the kind described above.

By contrast, ECPR protects somewhat entrants from
predation by tying access prices and final goods prices.
Under ECPR, the incumbent’s only way to prey is actu-
ally to charge high prices so as to kill off the market for
the competitive good! While not preventing predation,
ECPR makes it more costly (2).

On the cost side, ECPR introduces some distortions and
also destroys the extreme simplicity of a global price
cap by requiring that regulators or courts verify compli-
ance with ECPR. Indeed, ECPR is often criticised as
unrealistic (3) because it requires measuring the incum-
bent’s marginal costs — or equivalently margins — on
the competitive segments (4). 

In practice the ECPR can be used as an upper bound
only when real threats of predation exist due to a very
asymmetric industrial structure. When competition
takes place between two or three strong telecommunica-
tions operators, such additional constraints are unwar-
ranted. It should also be noted that the ECPR is one of
possibly many anti-predation devices, although a salient
one. As for unregulated industries, the profession is still
searching for a practical and theoretically satisfactory
test of predatory behaviour.

1.8. Lack of instruments and multiple goals
for interconnection charges

In the idealised case developed above, the setting of the
access price had a single purpose; it was only meant to
regulate the otherwise undistorted price of the competi-
tors’ good and thereby obtain a proper rate structure on
the competitive segment, given that the prices on that
segment ought to include a mark-up contributing to the
reduction of the access deficit. In practice the need to
cover the access deficit is not the only source of distor-
tion.

First, competitors may themselves have market power.
This arises in particular when there are large fixed entry
costs. Two new distortions may appear in such situa-
tions. The competitor(s)’s price includes a mark-up
above its perceived marginal cost (that is, its marginal
cost plus the unit access charge). And, if entry costs are
large, entry may not occur even when it is socially
desirable.

Second, the bottleneck segment may not be a pure bot-
tleneck. Although expensive, entry on that segment is
feasible. Two prominent paradigms, the bypass and the
network duplication paradigms, have been the object of
intense policy debate in the telecommunications indus-
try. On the one hand, large business customers (perhaps
through a competitive access provider) may be able to
bypass the local loop and connect directly to a long dis-
tance company in order to economise the mark-up on
the access charge. On the other hand, the competitive
service providers can install a second network either by
themselves or in the case of telecom for example, by
entering an agreement with a cable, water or electricity
company. Ensuring that the right amount of bypass and
of network duplication occurs provides two more tar-
gets for public policy.

Third, the network operator may not produce efficiently
when the regulators’ imperfect technological informa-
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(1) See for example, Baumol-Sidak (1994)).
(2) The idea of appending ECPR as a predation test to a global price cap is also

discussed in Baumol et al. (1997).
(3) See, for example OFTEL (1994), Ralph (1994), and WIK-EAC (1994).
(4) Compliance with ECPR is however more likely to be checked ex post,

following a competitor’s complaint, than ex ante.



tion prevents them from imposing cost minimisation. A
new target for public policy is then to create proper
incentives for cost minimisation while not giving up
excessive rents to the operator. Should the interconnec-
tion policy contribute to the definition of proper incen-
tives for the operator? For example, it has been argued
in regulatory proceedings that ECPR neglects the fact
that the incumbent’s marginal cost on the bottleneck
segment may be inflated, which unduly penalises the
entrants through a high access price. Baumol’s response
to this criticism has been that the access price has no
role in regulating incentives.

These three classes of further concerns can be analysed
as follows. More goals require more instruments. If
these further instruments are available to the regulators,
what we have said needs only be reinterpreted.
However, those instruments may not belong to the regu-
latory panoply, due in particular to the separation of
powers. The access price then needs to contribute to the
achievement of conflicting goals. It becomes a ‘jack of
all trades and master of none’.

1.8.1. Competitors’ market power

Let us first consider the case of large fixed entry costs.

1.8.1.1. Profitable entry

Suppose that, due to a large fixed entry cost, the net-
work operator faces a single competitor on the competi-
tive segment. This competitor charges a mark-up above
its marginal cost.

The analysis is straightforward when the competitor’s
profit (net of the fixed entry cost) can be taxed and
redistributed to the operator. The profit tax disposes of
the issue of capturing the competitor’s profit to con-
tribute to the coverage of the access deficit. The access
price, as earlier, only guides the competitor’s final
price. It should be reduced so as to exactly offset the
mark-up imposed by the competitor. This yields the
same price structure the competitive segment and does
not affect the operator’s budget relative to the case in
which the competitor charges its marginal cost. The
new distortion is eliminated by the equal reduction in
the access price.

For example, recall from section 1.6 that in the symmet-
ric case the optimal access price obeys the ECPR. In the
presence of competitor market power, the optimal
access price is equal to the ECP level minus the com-

petitor’s unit mark-up m. We thus obtain an ‘ECP–m’
rule.

The redistribution of the competitor’s profit to the net-
work operator is likely to be unrealistic. In the absence
of such taxation, the access price is assigned a second
role, namely it must substitute for the missing profit tax
to limit the competitor’s rent. The access price is then
raised above the ‘ECP–m’ level, and can even in some
circumstances exceed the ECP level (1).

1.8.1.2. Unprofitable entry

Our analysis so far has assumed that the competitor is
profitable, so that its entry is not an issue. This is not
realistic for very large fixed costs; the challenge then
becomes to raise the entrant’s profit to the break-even
point rather than to capture its excess profit (2).

We can apply the previous argument. The ‘ECP–m’ rule
still obtains (in the symmetric case) when a lump-sum
subsidy is feasible. The lump-sum subsidy is then to be
included in the computation of the access deficit as yet
another unallocated cost.

But suppose now that the lump sum transfer to the
entrant is not feasible. Then the access charge must sub-
sidise entry. One correspondingly obtains a ‘below
ECP–m’ access price. This policy has been extensively
used to promote entry in the telecommunications indus-
try. Mercury has benefited in the past from generous
access conditions. Similarly the access charge paid by
MCI and Sprint has not reflected their high connection
cost to the local exchange companies compared with
AT&T.

1.8.2. Bypass and network duplication

New policy issues arise when the network operator’s
natural monopoly position in the ‘bottleneck’ segment
is challenged. In particular, concern has been expressed
that bypass and network duplication (PBXs, cellular,
competitive access providers), which in specific
instances provide cost savings or complement the pub-
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(1) The exact nature of the correction depends on the kind of competition the
firms are waging: see Masmoudi-Prothais (1994) for Cournot competition,
and Laffont-Tirole (1994) for price competition.

(2) It may be socially beneficial to subsidise an unprofitable entrant because the
latter does not internalise the full social value of its entry. However, the
subsidy policy may be dangerous for various reasons associated with
incomplete information (capture, irreversible errors, etc.).



lic service telephone network, in general may forego
substantial economies of scope.

1.8.2.1. Bypass

Large long-distance customers, for example, oftentimes
can establish a radio link or lay a cable in order to con-
nect directly with the long-distance competitors. Such
bypass may be socially efficient. Yet the inclusion of an
access deficit contribution into the access price may
give large customers an excessive incentive to bypass
the local loop.

Regulatory policy must now be concerned with induc-
ing the efficient amount of bypass. In essence, it needs
one more instrument. This is where the distinction
between access charge and excise tax becomes impor-
tant. The use of an excise tax to help cover the access
deficit frees the access charge from its deficit recovery
role. The access charge can then be used to guide large
customers in their bypass decisions.

The division of labour between the access charge and
the excise tax works roughly as indicated in the follow-
ing reasonable rule of thumb (1): To provide the large
customers with the right signal, the access charge is set
near the marginal cost of access. The excise tax then
picks up the access deficit contribution.

In practice, however, regulators usually have no man-
date to levy taxes in their industry, even when they reg-
ulate the network operator’s final prices. Assuming zero
tax, say, the access price must now arbitrate between
two conflicting goals. A low access price prevents
wasteful bypass, but substantially increases the opera-
tor’s deficit. The operator must then set its price on the
competitive segment even higher and may well be
squeezed out of that segment. This move towards a de
facto (rather than de jure) vertical separation not only
deprives the competitive segment from one of its main
actors, but also raises the question of how the cost of
the local loop and of universal service is to be recov-
ered.

We thus come to the following conclusions. It seems
logical to depart from custom and to let the regulator
(when feasible) regulate the competitors’ prices through

an excise tax affected to covering the access deficit. To
be certain, a tax set by regulators is more information
demanding than a price decision delegated to the firm.
Furthermore, it is risky to extend regulatory powers in
this direction. Indeed we conjecture that the combina-
tion of limited statutory powers (the regulators are pre-
vented from regulating the entrants) and of a mechanis-
tic access pricing rule is intended to prevent regulatory
capture by the industry by freeing entrants from regula-
tory control.

If one is concerned by this extension of regulatory pow-
ers, there is a particularly strong case for allowing sub-
stantial quantity discounts in the pricing of access.
While quantity discounts are no panacea, they exploit
well the fact that high-demand customers are those with
the highest incentive to bypass (2). The network opera-
tor can profitably offer a menu of two-part tariffs, with
the fixed fee inversely related to the per unit charge (3).
Small customers would be charged (or rather would
select) a low fixed fee with a high per unit charge
(which in practice would be collected by the long-dis-
tance operators and repaid to the network operator). The
main change relative to the present situation is that
large customers would choose to pay a high fixed fee in
order to face a low per unit charge (close to marginal
cost of access).

1.8.2.2. Network duplication

While bypass is, say, the phenomenon in which large
customers dispense with the operator’s services to reach
the competitive service providers, network duplication
consists in the competitors’ building their own network
in order to reach customers who would have not
bypassed by themselves. Network duplication substi-
tutes advantageously for individual bypass when bypass
connections exhibit returns of scope among customers.
Network duplication is often quite costly and its main
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(1) See Laffont-Tirole (1994) for more details. ‘Roughly’ refers to the fact that
bypass affects the total marginal cost of long-distance calls, and to the
regulator’s desire to extract some of the bypassers’ rent.

(2) On this, see Laffont-Tirole (1990) and Curien-Jullien-Rey (1993).
(3) It is interesting to note in this respect that the California Public Utility

Commission accepts the argument according to which quantity discounts on
access prices can prevent uneconomic bypass, and estimates that the
corresponding efficiency gain overshadows a potential favouritism in favour
of AT&T and to the disadvantage of smaller interexchange carriers (PUC of
the State of California (1994, pp. 123-126)). The California decision came in
response to GTEC’s ‘ Switch Access Volume Election ‘ (SAVE) proposal.
The SAVE plan offers volume discounts on access to compete with high-
speed digital private lines. (Interestingly, a higher threshold of originating
minutes of use than terminating minutes of use is required to qualify for
SAVE credits. Bypass is more common at the originating end than at the
terminating end. This fact also provides a rationale for charging higher
access prices at the terminating end than at the originating end.)



justification is that it facilitates the regulatory task of
providing incentives for low costs in the local loops.

Taking for granted the optimality of network duplica-
tion, the arguments laid out in the discussion of entry in
the competitive segment resurface in the analysis of
entry in the complementary segment. One could either
encourage the building of a rival network through a
subsidy, or, if subsidies are not available, charge high
access prices in order to discourage the use of the
incumbent network by its competitors (1). One should
also note that, if network duplication is contemplated,
the rival networks should face the same universal ser-
vice obligations as the incumbent network. That is, net-
works should be treated symmetrically.

1.9. Access charges and incentives for cost
minimisation

The analysis has until now ignored the important issue
of the network operator’s incentive to minimise its
costs. One may wonder, as some policy analysts and
judiciary do, whether access charges should also be
employed for cost-minimisation purposes.

1.9.1. Incentives to minimise bottleneck cost

Laffont-Tirole (1994) offers a comprehensive analysis
of the impact of incentive considerations on pricing and
shows that, under some conditions, pricing and incen-
tives issues are decoupled (2). That is, the price formu-
las are the same as when the regulator has perfect infor-
mation about. the technology and incentives are not an
issue; they still hold for the realisation of marginal
costs, whether or not these marginal costs are inflated
by poor incentives. This decoupling may be a reason-
able rule of thumb in the absence of detailed informa-
tion about the cost function. (Incidentally, it provides a
foundation for Baumol’s position that the access price
is not meant to correct poor incentives for cost minimi-
sation.)

1.9.2. Incentives to minimise cost on the competitive
segment

The previous decoupling applies equally well to the
operator’s incentives on the competitive segment as
long as the behaviour of its competitors does not pro-
vide information about its operator’s cost structure on
that segment. That may be a reasonable assumption if
the competitors use a different technology. In contrast,
when technologies on the competitive segment are simi-
lar one may use the competitors’ performance as a
benchmark to control the operator’s efficiency. This
‘yardstick competition’ is indeed one of the main argu-
ments for the creation of competition, although it has
been left out of the debate on access pricing.

A new insight is that entry may be desirable even if the
entrants face a fixed entry cost and produce a close sub-
stitute on the competitive segment. The gains from
yardstick competition are larger, the less regulators are
informed about the incumbent technology on the com-
petitive segment, and the more similar the incumbent’s
and the competitors’ technologies (3). If there is a fixed
cost which renders entry unprofitable then the only way
to induce entry is by lowering the access price further,
and it may be worth doing so even if the variety advan-
tage brought by the entrant is small, because the entrant
now brings a second advantage, namely, the yardstick.

Conclusion

Let us summarise our main insights, and mention a few
unexplored questions. We developed a conceptual
framework in which competition is motivated by prod-
uct differentiation, cost differentials and/or (in the last
section) yardstick considerations. This framework sheds
light on the various policy proposals and suggests
improvements.

1. A discussion of an access rule without reference
to the rest of the regulatory environment has lim-
ited interest. The quality of an access pricing rule
depends on the determination of prices for the
final products.

2. If the regulators are not constrained in their
panoply of instruments the access charge is deter-
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(1) Let us here note that the latter policy (high access charge as an inducement
for network building) may require discrimination in access prices; for, most
suppliers in the competitive segments using the local loop will not build
their own network and will need to face a reasonable access price.

(2) This is the ‘dichotomy property’. Technically, it holds whenever quantity
levels do not affect rates at which technological improvements can be
converted into rents by the firm. Incentives are then provided by the cost
reimbursement rule.

(3) We should also note that in practice yardstick competition is likely to reveal
more information about the incumbent’s technology only if the competitors’
market share is nonnegligible, so that the incumbent and its rival(s) operate
in similar parts of the cost function.



mined solely with the concern of avoiding ineffi-
cient creamskimming and participating to the
recovery of the access deficit. The ‘generalised
access charge’ (access charge, plus excise tax on
the competitors’ goods) depends on the use that is
made of the access. This conclusion ought to be
born in mind when assessing the rule of non-dis-
crimination in access contained in the European
Open Network Provision. It questions the general
policy of the Commission against demand-based
access pricing. The cost based argument seems to
come from a direct application of the foreclosure
theory for competitive policy to regulated envi-
ronments. But, regulatory rules can change the
private and social costs and benefits of foreclo-
sure, and in our view further analysis is required
to justify the cost based doctrine. (Actually as we
explain in Part three, some steps in the direction
of demand-based access charges in telecommuni-
cations are taken in a recent document.)

We found that ECPR is optimal under symmetry
assumptions about cost and demand functions. ECPR
must be amended to account for asymmetries between
the integrated firm and its competitors. The access price
should lie below its ECP level if the integrated firm has
captive customers or is technologically more efficient.

3. It is well known that ECPR, like any other access
pricing rule, does not supply any recommendation
as to the integrated firm’s pricing of competitive
products. There are two standard stances on this
issue.

One practically-oriented view is to base the pricing of
the integrated firm’s goods purely on costs, as under the
traditional fully-distributed-cost (FDC) methodology.
Basing prices on cost may have perverse incentive
implications. Further, fully distributed-cost pricing
induces cherry-picking by the competitors, and thereby
generates allocative inefficiencies and jeopardises the
recovery of the access deficit. It also creates inefficient
bypass.

The Ramsey approach, which limits incentives for
cherry-picking, is theoretically more satisfactory. The
main difficulty with this approach is that the regulators
are unlikely to hold the required information about
demand. In our view, the main hope for obtaining
Ramsey-orientated prices is the delegation of pricing to
the integrated firm. In this respect we have discussed

‘BT-style’ partial price caps, which apply only to final
goods, and global price caps, which also include inter-
mediate goods. A partial price cap has two flaws com-
pared to a global one (1). First, the omission of the inter-
mediate goods in the integrated firm’s price cap sub-
sidises price increases on the competitive segments and
biases the rate structure toward high prices in those seg-
ments and low prices in the non-competitive ones.
Second, this omission complicates the setting of the
weight of competitive prices in the price cap, as it
requires forecasts of the integrated firm’s market share
besides the prediction of total demand in the competi-
tive segment. A global price cap penalises increases in
both access prices and final prices and induces the inte-
grated firm to price discriminate very much the way an
unregulated firm would do, except that its entire price
structure is brought down by the cap.

4. Still assuming that the regulators have enough
instruments to free the access price from the fulfil-
ment of multiple conflicting goals, these principles
can be reinterpreted in a straightforward manner
when fixed entry costs in the competitive and bot-
tleneck segments are brought into the picture. For
example, when the competitors have market power
and impose a mark-up and under demand-and
cost-symmetry, ECPR becomes an ‘ECP–m’ rule
as long as the competitor(s)’ profit (loss) can be
taxed (subsidised) and contribute to the integrated
firm’s budget. Or, quite importantly, bypass can be
efficiently regulated by choosing an access price
close to marginal cost and by using an excise tax
on the competitors’ products to recover the access
deficit as long as regulators can levy such a tax
and pay the proceeds to the integrated firm.

5. The separation of powers has deprived regulators
from many useful instruments such as excise taxes
on competitors’ products, profit redistribution, or
lump-sum entry subsidies. Consequently, regula-
tors are forced to use the access price to arbitrate
among conflicting goals (recover the access
deficit, prevent inefficient bypass and network
duplication, capture competitors’ rents or ensure
that competition is viable, etc.) We have described
the direction of the corrections that must be made
in the access rule to reflect the lack of instruments.
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(1) Laffont-Tirole (1996a) discuss the advantage of global price caps from the
point of view of exclusionary practices.



6. Decoupling access rules and incentive issues
seems a reasonable rule of thumb in our state of
knowledge.

2. Bottleneck access and market foreclosure
in an unregulated environment

Introduction

We now consider situations where an unregulated
monopoly operates a facility that is an essential input to
competitive service providers. Such situations raise
market foreclosure issues, and have given rise to the so-
called essential facility doctrine. We first present those
two notions, and then briefly survey the recent literature
and its policy implications.

2.1. What is foreclosure?

According to the received definition, foreclosure refers
to any dominant firm’s practice that denies proper
access to an essential input it produces to some users of
this input, with the intent of extending monopoly power
from one segment of the market (the bottleneck seg-
ment) to the other (the potentially competitive seg-
ment). The excluded firms on the competitive segment
are then said to be ‘squeezed’ or to be suffering a sec-
ondary line injury. Essentiality means that the dominant
firm’s product cannot cheaply be duplicated by users
who are denied access to it, a feature which is common
to many networks. Examples of essential facilities or
bottlenecks to which competition law has been applied
include a stadium, a railroad bridge or station, a har-
bour, a power transmission or a local telecommunica-
tions network, and a computer reservation system (1).

The foreclosure or essential facility doctrine states that
the owner of such an essential facility has an incentive
to monopolise complementary or downstream segments
as well. This doctrine was first discussed in the USA in
Terminal Railroad Association v U.S.(1912), in which
a set of railroads formed a joint venture owning a key
bridge across the Mississippi River and the approaches
and terminal in Saint Louis and excluded non-member
competitors. The Supreme Court ruled that this practice
was a violation of the Sherman Act. A version of the
doctrine was invoked by the European Court of Justice

in the celebrated United Brands (1978) decision, in
which it held that United Brands Corporation enjoyed
substantial market power in the banana market in
Europe and engaged in exclusionary practices in related
markets (distribution, ripening) (2). The Clear case in
New Zealand (see subsection 1 above) provides an
example of application of the doctrine to telecommuni-
cations, where the dominant operator (Telecom)’s net-
work has been considered as an essential facility.

Foreclosure can take several forms. It can be complete,
as in the case of a refusal to deal or of an extravagant
price for access to the essential facility (‘constructive
refusal’), or partial, as when the bottleneck owner
favours some downstream firms (perhaps, its sub-
sidiary) to the detriment of other competitors who still
have (limited) access to the essential facility. It can also
be performed in various ways:

(a) The bottleneck owner can integrate vertically with
one or several firms in the complementary seg-
ment. For example, computer reservations sys-
tems were developed by major airlines. Before the
Civil Aeronautics Board (CAB)’s 1984 famous
decision, it was perceived that smaller airlines,
especially those competing head to head with the
integrated firms, had to pay a high price for access
to the reservation systems and received poor dis-
play of their flights on the travel agent’s screen (a
key competitive disadvantage given that most
travel agents do not browse much through screen
displays). The CAB attempted to impose equal
access in price and quality to what are perceived
to be essential facilities, namely computer reser-
vation systems. (Similarly in 1988, the European
Commission imposed a fine on Sabena for deny-
ing access to its computer reservation system to
the price-cutting airline London European.)
Whereas the CAB did not call for the major air-
lines’ divestiture of their computer reservation
systems, in the same year American courts forced
AT&T to divest its regional operating companies
(known as the RBOCs). Other examples of forced
vertical separation include the UK brewing indus-
try, in which, following an investigation by the
Monopoly and Mergers Commission in 1989, the
‘majors’ were instructed to divest pubs, an essen-
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(1) Extensive legal discussions of foreclosure can be found in Areeda (1981)
and, especially, Hancher (1995).

(1) The most recent European case involves the Port of Roscoff, accused of
favouring one ferry operator and foreclosing others.



tial facility (1), and the British rail system, in
which restructuring creates a separate provider of
access, Railtrack.

(b) The integrated firm can refuse to deal with poten-
tial competitors. Relatedly, it may engage in tie-
ins and refuse to unbundle, thereby denying
access to the essential facility. For example, in
Port of Genoa (1991), the European Court of
Justice held that the harbour is an essential facility
and that its use should not be reserved to the
undertaking managing it (2). A number of cases
involve the requirement by a durable good manu-
facturer with market power that repairs, mainte-
nance or spare parts be provided by the manufac-
turer (3).

(c) In the presence of economies of scope or scale
generated by the cooperation between firms in the
same market, a dominant group of firms may put
its competitors at a disadvantage by refusing to
cooperate. Famous cases include Aspen Skiing
Co. v Aspen Highlands Skiing Co (1985), in
which the common owners of three mountains on
the site first offered a low percentage and then dis-
continued the All-Aspen ski passes which enabled
skiers to use these mountains as well a fourth one
independently owned; and Associated Press v
United States (1945), in which members of the
newspapers cooperative could block membership
by competing newspapers. Such cases have obvi-
ous implications for network industries (4).

(d) Short of integration, the bottleneck owner can
grant exclusivity to a subset of firms on the com-
plementary segment, and thus de facto exclude
their rivals. For example, the European
Commission has investigated the 65-year contract

between Eurotunnel on the one side, and British
Rail and SNCF on the other side, allocating the
entire capacity to the latter two companies. In
New Zealand, the Court held that the exclusive
rights granted to Avis and Hertz for the operation
from the Auckland airport terminal building by
Auckland Regional Authority violated sections 27
and 36 of the Commerce Act.

(e) Another instrument in the ‘forecloser’s’ toolbox is
second-and third-degree price discrimination.
Third-degree discrimination consists in charging
different (cost- adjusted) prices to different cus-
tomers (e.g., special fares for students). It gener-
alises exclusivity arrangements by favouring some
customers over the others, but gives the bottle-
neck owner some flexibility in serving discrimi-
nated-against customers. Even if outright third-
degree price discrimination is prohibited, the bot-
tleneck owner may be able to duplicate it in an
apparently anonymous way, that is through sec-
ond-degree price discrimination. For example, a
loyalty program offered to all or rebates based on
the rate of growth of purchases may target specific
customers even though they formally are available
to all customers: in New Zealand, the new con-
tracting agreement between Clear and Telecom,
which applies to all ‘large enough’ operators, is a
recent example. Similarly, substantial price dis-
counts may allow the survival of only a few cus-
tomers; for instance, a large enough fixed (that is,
consumption independent) fee transforms a poten-
tially competitive downstream industry into a nat-
ural monopoly industry. Such considerations
(besides many others) played a role in the process
of enacting the Robinson-Patman Act in the USA
in 1936 (5). There was in particular a concern that
independent wholesalers or retailers might not be
able to compete with powerful chains buying their
supplies at favourable prices.

2.2. Envisioned remedies

A number of remedies have been considered by compe-
tition law practitioners, and it may be useful to review
here the most prominent ones. It is convenient to group
those existing policies into five categories:
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(1) Snyder (1994) performs an event study analysis of this industry and
provides some evidence of non-competitive behaviour. See also Slade
(1995).

(2) A related case is the Sealinkdecision (1992), where the same company
operated ferry services and controlled the harbour.

(3) See e.g. in Europe, Hugin v Commission(1979), in which a manufacturer
refused to supply spare parts for its cash machines and the Commission held
that the manufacturer had a dominant position on its own spare parts. A
recent and hotly debated case in the USA is Kodak, who refused to sell
replacement parts for photocopiers to owners unless the latter agreed not to
use independent service organisations (see Borenstein et al (1995) and
Shapiro (1995) for a discussion of this case).

(4) For example, Otter Tail Power Co v United States(1973) established a
(controversial) duty for a vertically integrated power company to supply
other companies. In Aer Lingus(1992), the European Commission
condemned Aer Lingus for refusing to interline (a technique enabling the
marketing of single tickets for combined flights) with British Midland.

(5) Interestingly, in Hoffman La Roche, the European Court upheld the
Commission’s condemnation of purchasing agreements or loyalty rebates
while asserting the company’s right to offer volume discounts as long as
they are extended to all customers.



Structural policies

such as divestitures and line of business restrictions are
often considered in last resort, as they may involve sub-
stantial transaction costs of disentangling activities and
may jeopardise the benefits of integration. Although
compete separation is imposed in specific instances (as
for the AT&T 1984 divestiture), milder forms of verti-
cal separation are sometimes considered; for instance,
the essential facility may be commonly owned by all
users, with the provision that new entrants be able to
purchase shares and membership into the network ‘at a
reasonable price’ (as in the Associated Presscase men-
tioned above). The joint ownership of an essential facil-
ity by competitors must then be granted an exemption
from certain antitrust provisions (as is done for example
for certain types of R & D joint ventures).

Access price control

In the tradition of fully distributed cost regulation of
access in regulated industries, antitrust authorities
sometimes compare the price of access with some mea-
sure of its cost. The principle of such a comparison was
for example accepted by the European Court in United
Brands(1978), although it did not apply it in the spe-
cific instance. As is well known, the measurement of
marginal cost is a difficult empirical matter, while the
allocation of common costs among product lines has
weak theoretical underpinnings. Clearly, the antitrust
authorities lack the staff to conduct extensive cost stud-
ies; at best can one put the onus of proving overpricing
on the excluded competitors, who may well have better
cost information that the authorities.

Access quantity control.

Instead of trying to define a ‘right’ access price, the
authorities sometimes focus on the quantity of access.
For example, following an investigation of the
Eurotunnel 65-year exclusivity contract, allocating the
entire capacity to British Rail and SNCF, the European
Commission asked that 25 % of each operator’s capac-
ity be allocated to new entrants for passenger and
freight services.

Price linkages

Antitrust authorities often try to use other prices — for
access or retail goods — as benchmarks for the access
price. A famous rule, discussed in section 2.1 and vari-
ously called the efficient component pricing rule
(ECPR), the Baumol-Willig rule, the imputation rule,

the parity principle, and (perhaps confusingly) the non-
discrimination rule, links the integrated monopolist’s
access and retail prices. Namely, the access price
charged to competitors should not exceed the price
charged by the integrated firm on the competitive seg-
ment minus the incremental cost of that firm on the
competitive segment. For example, the ICC has
expressed a preference for the use of ECPR in railroad
disputes in the USA. There are also various forms of
mandated linkages between access charges. The bottle-
neck firm may be forced to offer the same tariffs to all
users, or even to charge a single per-unit price. Or, it
may be required to charge a price of access not exceed-
ing the price charged for final use of the bottleneck seg-
ment (for example, the access charge for the local tele-
phone network may not be allowed to exceed the price
of local calls for residential or business consumers).
Last, there may be mandated linkages between several
firms’ access prices, as in the case of reciprocity in
access charges for two competing telecommunications
networks (each network being an essential facility for
the other).

‘Common Carrier’ policies

This policy amounts to turning the vertical structure of
the industry upside down. In a complementary goods
industry, labelling one segment the ‘upstream segment’
and the other the ‘downstream segment’ may appear to
be purely semantic. However it is not, since the down-
stream firms not only purchase goods (inputs) from the
complementary segment but also are the ones who
interact with the final consumers. The relevance of this
question is illustrated (in a regulatory context) by Order
436 which created a structure that allows USA gas pro-
ducers to directly sign contracts with the gas customers
(and purchase access from the pipelines bottleneck)
rather than staying mere suppliers of inputs to pipelines
packaging a bundle of production and transport to final
customers.

Disclosure requirements

Another tool in the policymaker’s box is the require-
ment that contracts for intermediate goods be made
public, with the hope that more ‘transparency’ in supply
contracts will promote downstream competition. Note
that transparency is not equivalent to the prohibition of
access price discrimination among buyers. A disclosure
requirement does not preclude different tariffs for dif-
ferent buyers.
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2.3. The theory of market foreclosure

For all its prominence in competition law, the notion of
foreclosure until recently had poor intellectual founda-
tions. Indeed, the intellectual impetus in the late seven-
ties (reflected in the American antitrust practice of the
1980s) cast serious doubt about its validity. In particu-
lar, the Chicago School (1) thought that the whole con-
cept resulted from a confusion about the exercise of
monopoly power. It argued that a bottleneck monopolist
could earn monopoly profit on the corresponding seg-
ment, but could not extend its market power to related
segments; for example, in the absence of efficiency
gains, vertical integration could not increase the prof-
itability of the merging firms. Relatedly, it questioned
the rationale for excluding downstream customers, who
could be the source of extra monopoly profits. The
Chicago School view has had the beneficial effect of
forcing industrial economists to reconsider the foreclo-
sure argument and to put it on firmer ground.

Consider the following quintessential bottleneck situa-
tion: an upstream monopolist, the bottleneck owner,
produces a key input for downstream use. There is
potential competition in the downstream segment, but it
can develop only if competitors have proper access to
the essential input. The foreclosure doctrine states that
in this situation the bottleneck owner has an incentive to
restrict or deny access to the intermediate product to
some or most of its potential buyers, and thereby to
favour a downstream independent firm or a downstream
affiliate. This doctrine maintains that foreclosure aims
at extending the bottleneck’s monopoly power to the
downstream segment. The thrust of the Chicago School
critique of this doctrine is that there is only one final
product market and therefore only one monopoly power
to be exploited, and that it is not obvious how the
upstream monopolist could further extend its monopoly
power. The reconciliation of the foreclosure doctrine
and the Chicago School is based on the observation that
an upstream monopolist in general cannot fully exert its
monopoly power without engaging in exclusionary
practices (2). This fact is little acknowledged except in
the specific contexts of patent licensing and of franchis-
ing. A patent-holder is the owner of an essential facility,
namely a technology that can be used as an input in pro-

ductive processes. The patent-holder is unlikely to
make much money if it cannot commit not to flood the
market with licenses; for, if everyone holds a license,
intense downstream competition destroys the profit cre-
ated by the upstream monopoly position. Therefore, a
patent-holder would like to promise that the number of
licenses is limited. There is however a commitment
problem: once the patent-holder has granted n licenses,
it is then tempted to sell further licenses. It thereby
depreciates the value of the existing n licenses. Such
expropriation is ex postprofitable for the licensor, but
reduces its ex anteprofit. A similar point can be made
for franchising. Franchisees are unlikely to pay much to
franchisers if they do not have the guarantee that com-
petitors will not set shop at their doorsteps.

The licensing and franchising examples involve binary
decisions for input transfer (grant or not a license or
franchising agreement). But the commitment problem is
very general and extends to situations in which down-
stream firms purchase variable amounts of the essential
input. It is then not surprising that the loss of monopoly
power associated with the commitment problem is more
severe, the more competitive the downstream segment.
This proposition has two facets. First, the upstream bot-
tleneck’s profit is smaller, the larger the number of
downstream firms. Second, for a given number of
downstream firms, the upstream profit is smaller, the
tougher is downstream competition.

Bottlenecks are rarely pure bottlenecks. They most
often compete with inferior goods or services. In the
presence of such bypass opportunities, an upstream bot-
tleneck owner must face both the commitment problem
and the threat of second sourcing by the downstream
firms. A couple of interesting insights result from this
extension of the basic framework. First, a vertically
integrated firm controlling the bottleneck in general
may want to supply a limited but positive amount of the
essential input to the downstream affiliate’s competi-
tors, who would otherwise purchase the inferior good.
The prospect of productive inefficiency creates scope
for profitable external sales by the bottleneck owner.
Second, and relatedly, bypass possibilities create a dis-
tinction between two ways of restoring monopoly
power, vertical integration and exclusive dealing. While
exclusive dealing does not enable the bottleneck owner
to supply several downstream firms, vertical integration
in contrast provides enough flexibility to supply non-
affiliates and yet favour the affiliate.
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(1) See, for example, Bork (1978) and Posner (1976).
(2) See Hart-Tirole (1990), McAfee-Schwartz (1994), O’Brien-Schaffer (1992).



2.4. Policy and business strategies implications

This analysis has three broad policy implications. First,
it does matter whether the more competitive of two
complementary segments lies upstream or downstream:
prices are always lower when the bottleneck owner lies
upstream. This result is robust to the nature of competi-
tion in the complementary segment, to the existence of
bypass opportunities, and to the vertical structure of the
industry (independent or vertically integrated bottle-
neck). Intuitively, an upstream bottleneck location has
two benefits from a social welfare point of view. First,
it creates a commitment problem not encountered by a
downstream monopolist and thus reduces monopoly
power. Second, in the presence of bypass opportunities,
an upstream location of the bottleneck prevents produc-
tive inefficiency by creating a stage of competition that
eliminates inferior substitutes. The analysis thus sup-
ports common carrier policies.

The second policy implication is that non-discrimina-
tion laws may have the perverse effect of restoring the
monopoly power that they are supposed to fight. When
an upstream bottleneck practices foreclosure by dis-
criminating among competitors, it is tempting to impose
a requirement that all competitors be offered the same
commercial conditions. Non-discrimination rules how-
ever benefit the upstream bottleneck because, by forc-
ing it to sell further units at the same high price as the
initial ones, they help the bottleneck commit not to
flood the market. A non-discrimination law is thus a
misguided policy in this situation.

The third policy implication is that the efficient compo-
nent pricing rule, which was designed for a regulated
environment, but is also used in antitrust contexts, often
has little bite in the unregulated environment. As men-
tioned, the ECPR states that the transfer price to be paid
by competitors for access to the bottleneck should not
exceed the difference between the bottleneck owner’s
price of the final good and its incremental cost on the
competitive segment. As pointed out by William
Baumol in testimonies, ECPR only provides a link
between access and final prices and is therefore only a
partial rule. Moreover, the higher the final price, the
higher the access price can be. In an unregulated envi-
ronment, an integrated firm with upstream market
power can thus exercise its market power by setting a
high price for the final good and, at the same time, set a
high access charge to prevent other firms in the compet-
itive segment from becoming effective competitors.

This analysis has also implications for business strat-
egy. Interestingly, while the desire to foreclose in gen-
eral motivates vertical integration, it may alternatively
call for divestiture. For example, a rationale for the
recent and voluntary divestiture of AT&T’s manufac-
turing arm can be derived from the foreclosure doctrine.
With the impending competition in telecommunications
between AT&T and the RBOCs, the latter, who are
major buyers of AT&T equipment, would have been
concerned that the AT&T manufacturing arm would
exclude them in order to favour its telecommunication
affiliate. The RBOCs might therefore have turned to
alternative manufacturers. The ‘smaller-customer-base’
effect of vertical integration may dominate the foreclo-
sure effect, and thus divestiture may be preferred to ver-
tical integration (this rationale is actually related to the
official justification for this divestiture).

Also, Chemla (1995) develops the (Williamsonian)
argument that downstream competition protects the bot-
tleneck’s investment against expropriation in a situation
in which the downstream firms have non-negligible bar-
gaining power. There is then a general trade-off
between foreclosing competition downstream so as to
exploit monopoly power and preserving competition
there in order to protect upstream rents.

2.5. Potential defences for exclusionary behaviours

Vertical integration and foreclosure may also have
social merit in some instances. For example, unre-
strained competition may sometimes lead to excessive
entry and duplication of fixed costs, and vertical fore-
closure may help reducing this excessive entry. Also,
vertical integration may help the upstream and down-
stream firms to achieve a better coordination, for exam-
ple by providing better incentives to monitor firms’
efforts; foreclosure then is an undesired by-product of a
useful institution. We briefly mention here these possi-
ble defences.

Excessive entry in the downstream competitive segment

Suppose for example that there is a large number of
potential firms for the production of the downstream
good, and that each downstream firm chooses has to
incur a fixed, irrecoverable cost to enter the market. If
all downstream firms produce the same homogenous
good, efficiency considerations would dictate to have
only one downstream entry. There is then technologi-
cally excess entry whenever more than one downstream
firm is active in equilibrium. But entry enhances down-
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stream competition and there is therefore a trade off
between technological efficiency and competitive pres-
sure. Foreclosure by the upstream monopolist de facto
limits the level of entry. The question is then whether
this private control of entry goes in the direction of the
socially optimal level of entry.

In the absence of vertical integration, and assuming
imperfect oligopolistic competition (e.g., Cournot com-
petition), there typically is more than one active down-
stream firm: those firms have an incentive to enter as
long as the expected profit remains higher than the
fixed cost of entry and, because of the Coase problem,
the upstream bottleneck owner has an incentive to go
along: as long as the entry a new firm can generate
profits — even if it adversely affects the profits of the
downstream firms already present in the market — the
upstream monopolist has an incentive to let this new
firm enter and get at least some of its profit.

Under vertical integration, the bottleneck owner fore-
closes the downstream market. As a result, the number
of active downstream firms is the efficient one, but the
price is the monopoly one. Hence if the duplication of
the fixed cost is particularly harmful, vertical integra-
tion may yield a socially better outcome than no inte-
gration (1). Note however that the validity of this argu-
ment may be difficult to assess in practice, since the
characterisation of the socially optimal number of firms
is generally a complex matter.

Forbearance as a reward to innovation

The monopoly obtained through foreclosure activities
may in fact help compensate, or even be necessary to
compensate the bottleneck for its investment or innova-
tive activity. For example, one might imagine that no
prospective licensee would want to pay for the use of a
new technology if she knew that the licensor could
‘flood the market’ with similar licensees. A similar

argument can be made for franchises. The efficiency
defence is here identical to that underlying the patent
system. In both cases society is willing to tolerate static
inefficiency, such as monopoly pricing, in order to pro-
mote dynamic efficiency. So, the general issue is: To
what extent is forbearance an optimal mechanism for
providing innovators with a rent? The reward-to-inno-
vation efficiency defence provides a key to the analysis
of when antitrust authorities may want to force access
to a bottleneck. It would not be serious to mandate com-
petitors’ access to each and every aspect of a firm’s
activity on an unbundled basis. As illustrated in the
Microsoft case as well as in the telecommunications
industry, one must be careful in defining which bundles
competitors are entitled to have access to (all the more
as Microsoft relentlessly expands the definition of an
operating system and that telecommunications networks
and products evolve rapidly). Furthermore, as recog-
nised in Aspen, one cannot impose a general duty to
deal with competitors. One plausible dividing line to
answer the question of when it is most desirable to
force access is the following: Is the origin of the bottle-
neck increasing returns to scale or scope (as in the case
of a bridge, a stadium, or a news agency) or an histori-
cal accident? Or does the bottleneck result from a previ-
ous innovative strategy? Intervention to avoid foreclo-
sure and consequently to reduce the bottleneck profit
seems more warranted in the former than in the latter
case.

Monitoring benefits of vertical integration

Benefits of vertical integration are often mentioned as
efficiency defences. For example, control of a supplier
by one of the buyers may put someone in charge of
making sure that the technological choices of the sup-
plier are in the best interest of the buyers. To be certain,
the integrated buyer may then use its control right over
the supplier to engage in non-price foreclosure, for
instance by insisting on technological specifications
that are biased in its favour. And it may overcharge the
buyers while keeping an internal transfer price equal to
marginal cost and thus practice price foreclosure. These
foreclosure practices are then seen as an undesirable by-
product of an otherwise desirable activity, namely mon-
itoring.

Costly divestitures

Forcing vertical separation may involve a disruptive
cost of disentangling deeply intertwined activities.
Hence, even if they would have prohibited the merger

152

Part B
Network industries and public service

(1) See Rey-Tirole (1996) for such an example, based on the standard Cournot
model with linear cost and demand. It is then shown that foreclosure can be
socially desirable when the ratio between the monopoly profit and the fixed
cost of entry lies between 1/2 and 3/2. See also Vickers (1995) for a related
analysis of the relative cost and benefits of vertical integration in the context
of a regulated upstream monopolist. There again, vertical integration leads
to a higher (regulated) access price (it is more difficult to extract the
information from the integrated firm, hence the incentive scheme must be
more high-powered, resulting in a higher access charge) but less duplication
of the fixed cost (because of foreclosure). Vickers’ model is staged in a
regulatory context in which (i) the regulator controls the firm’s price but not
profit, (ii) the regulator operates direct transfers to the firm and (iii) the
regulator has no statutory power to regulate entry in the related market.



of two vertically-related firms, antitrust authorities may
not force the firms to divest when faced with the fait
accompli of vertical integration.

Costly expansion of capacity or change of standards in
order to provide access

In practice, a vertically integrated firm may face a
higher cost when supplying competitors than for inter-
nal transactions, either because the competitors are new
entrants and upstream decreasing returns to scale make
marginal units more costly to supply than inframarginal
ones, or because there is a genuine asymmetry between
the costs of supplying the downstream affiliate and its
competitors. In essence, this efficiency defence
amounts to saying that there is no foreclosure because
discrimination among competitors is cost based.

Fear of being associated with inferior downstream
partners who might hurt the firm’s reputation

There may be negative externalities on the upstream
firm that are not socially desirable. For example, misbe-
haviour by a downstream firm may spoil the reputation
of other downstream firms and of the upstream bottle-
neck. This argument, which relies on the existence of
monitoring of the downstream firms, is often invoked
for example in a franchising context, and used to justify
strict quality controls.

Concern about the downstream firms’ credit worthiness

In some cases, the upstream firm may be concerned
about incurring a trade credit risk and may legitimately
refuse to supply on credit a buyer that is on the brink of
bankruptcy.

Free-riding by the downstream units on the marketing
expenses of the upstream firm

This argument states that the upstream firm must be
able to recoup marketing expenses that will benefit
downstream units. It is related to the above discussion
of Chemla’s work and also to the argument of forbear-
ance as a reward to investment.

Cream-skimming and other Ramsey arguments linked
with the recovery of joint costs

Foreclosure may enable the upstream bottleneck to
recoup its investment or fixed cost. This argument has
already mentioned above, when we discussed whether
overall profit of the upstream bottleneck is sufficient to

compensate the bottleneck for its investment. But even
if the overall profit offsets the investment cost, one
must wonder whether the structure of profits is effi-
cient. Suppose for example that the bottleneck serves
two unrelated downstream markets, the elasticity of
demand being higher in the first one (1). Both profitabil-
ity and social welfare considerations then dictate that
the final price be smaller in the market with high
demand elasticity; hence upstream investment costs
should optimally be recouped by charging more the
market with low demand-elasticity. Suppose now that
the high demand-elasticity market is served by a down-
stream monopolist or duopoly while the other market
has a large number of downstream firms. In the absence
of foreclosure, a high price would be charged in the first
market while, because of the Coase problem, consumers
would pay the industry marginal cost in the second mar-
ket. The recovery of the upstream investment cost
would thus have the wrong structure of relative prices
in the two markets. A better structure would be
obtained, albeit at the cost of increased monopoly
power, by allowing foreclosure in the market with low-
elasticity, while forbidding it in the other market.

Universal service

It is sometimes argued that universal service obligations
imposed by the regulator or the law should be compen-
sated by a greater leniency vis-à-visforeclosing behav-
iours (see, e.g., the Corbeaudecision in Europe). This
argument is a variant of the more general argument that
fixed costs must be recouped by market power in some
market. Again one must then question whether foreclo-
sure is the most efficient means of creating market
power. We refer the reader to Part two of this report for
a discussion of the provision of universal service in a
competitive environment.

3. Two examples: Transportation in
the gas and the electricity industries

In the electricity industry, recent technological changes
now allow to generate electricity efficiently at a small
scale. This opens the possibility to introduce competi-
tion at the generation stage, and the main bottleneck
seems now to be at the transmission and the distribution
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(1) The following argument builds on considerations that usually arise in a
regulatory context (in particular in the telecommunications industry), but are
here transposed and adapted to a deregulated environment.



stages. Reforms in the US and the UK have tried to
organise the competition between generators, through
the regulation of the transmission network and by
allowing generators and (large) buyers to directly con-
tract with each other.

In the UK the new system was decided by the
Electricity Act in July 1989 and came to effect in
Britain, Wales and Scotland into 1 April 1990. (In
Northern-Ireland the Electricity Order came into order
in 1992.) In Britain and Wales, the generating plants
have been divided between three new companies:
Nuclear Electricity took possession of all nuclear plants
and has remained in the public sector while all the non-
nuclear plants were divided between two private com-
panies, National Power and PowerGen (1). The twelve
Area Boards responsible for distribution were privatised
in November 1990 and converted into Regional
Electricity Companies (RECs), who have partial local
monopoly and moreover jointly own the National Grid
Company (NGC), where all transmission assets have
been vested (2).

The competition between the suppliers is organised
through the pool. Under the tutelage of NGG, the pool
provides many of the functions provided by a control
area in the United States. Besides maintaining the tech-
nical characteristics of the network (frequency, voltage,
stability, etc.) the pool dispatches generation to match
supply and demand in real time: it operates as a ‘day-
ahead’ spot market: everyday by 10 a.m. each generator
submits a schedule detailing for each plant available the
price at which it is willing to supply power on the fol-
lowing day for each half-hour period. The pool admin-
istrator, considering the schedules and the demand fore-
casts, determines a merit order for the plants and
derives the marginal price, which, together with an ele-
ment of capacity, determines the Pool Input Price (PIP).
The PIP plus the transmission price constitutes the Pool
Output Price (POP) which is paid by all buyers.

At the time of the privatisation, the production prices
were not regulated, the pool system being thought to

ensure competition. However, despite the capacity sur-
plus on the British market, the operation of the pool has
not caused prices to be driven down by competition and
resulting efficiency gains. The two large companies,
National Power and PowerGen have been suspected of
exploiting their market power to maintain prices at an
artificial high level, as pool prices have been risen sig-
nificantly since 1990. The regulator (OFFER) agreed
not to refer the two companies to the Merger and
Monopoly Commission if they consented to sell some
of their plants to potential competitors and to adhere to
a price cap. The price cap on the production prices
became effective on 1 April 1994. (The regulator estab-
lished one cap based on a simple average of pool prices
over the fiscal year and a higher cap on the average of
pool prices weighted by demand levels.)

Although the pool system provides an effective means
of clearing prices, it may not be effective in encourag-
ing cost reductions. Moreover, the bulk of the genera-
tor’ sales are covered by contracts with their customers,
called ‘contracts for differences’: those contracts are
essentially financial instruments providing hedges
against fluctuations in the pool prices. Although the
producer will receive the PIP from the pool and the
buyer will pay the POP to the pool, they will compen-
sate each other for the difference with the price stipu-
lated in the contract. Lastly, the effectiveness of the
pool system in providing the right incentives to invest
in new generating plants (particularly regarding their
location, an important factor given the technical con-
straints specific to electricity networks), remains to be
established.

The primary bottleneck in the gas industry, too, is trans-
portation (pipelines). And, as in the electricity industry,
incumbent operators of the bottleneck have traditionally
been vertically integrated into production and some-
times into distribution.

Historically, pipelines have served (and still do in most
countries) as gas merchants. They would buy gas inter-
nally or externally at the wellhead and sell it at the city
gate to local distribution companies or industrials. In
economic parlance, the bottleneck segment has thus tra-
ditionally been located ‘downstream’, which means that
prices to customers (distribution companies, industrials)
are set by the pipeline, while the upstream located
potentially competitive segment (production) just sup-
plies an input in the production process.
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(1) In Scotland the industry has been divided into three vertically integrated
companies: Scottish Power and Scottish Hydro-Power belong to the private
sector while Scottish nuclear has remained in the public sector, like Nuclear
Electricity in Britain. In Northern-Ireland, which has no connection neither
with Great-Britain nor with Ireland, the government decided in March 1992
to sell the incumbent monopoly (Northern Ireland Electricity, NIE)’s
generating plants in three batches, NIE keeping transmission and
distribution to become NIE(TD&S), privatised in June 1993.

(2) In December 1995 the RECs listed NGC on the Stock Exchange; it then
became the National Grid Group (NGG).



In the USA the movement toward competition was set
in motion by the Natural Gas Policy Act of 1978. A key
step in the opening of competition was the so called
Order 436 in 1985, which instituted open access. In a
sense this Order reversed the industry structure. Local
distribution companies and industrials were now
allowed to buy gas directly from producers and to ship
gas via pipelines. Integrated pipelines had to unbundle
sales and transportation services, and transportation ser-
vices became an input supplied (internally and exter-
nally) to gas merchants.

The Order required pipelines to (a) convert firm sales
entitlements to transportation equivalents (although by
1992, customers had not used this option), (b) not dis-
criminate in their choice of access charges, and (c)
design maximum rates to ration capacity during peak
periods and to maximise throughput for firm service
during off-peak periods.

The outcome was the development of a sizeable spot
market and a sharp decrease in the role of pipelines as
merchants. In 1992, independent producers accounted
for 79 % of pipeline transportation. It should be noted,
though, that competitors in 1992 had no open access to
storage and specialised mainly in interruptible service,
while pipelines were dominant in the firm service seg-
ment.

For future experiments it is useful to record some of the
difficulties encountered in the US experience. (Many of
these difficulties are of course common to other liber-
alised network industries.) On the incumbent side,
pipelines are constrained by obligations to stand ready
to provide gas on demand without notice. The manage-
ment of the peak load period and who is accountable for
firm supplies (e.g., to local distribution companies) is
an important issue. Second, there have been some
stranded assets (supply commitments that turned out to
be uneconomical when the price of gas fell and hard to
cover when the market was liberalised.) Third, there is
the standard issue of the design of access charges, and
whether the access charges should be regulated in rela-
tion to (in extreme cases tied to) the final prices. In the
USA unbundled transportation was regulated on the
basis of a rate of return (cost of service) methodology;
by fear of cross-subsidies from the regulated segment
(pipelines) to the competitive segment (production),
pipelines were forced to sell gas as merchant at cost-
based rates (some weighted average cost of gas), which
then created prices for internally supplied gas above

market rates. It was thus difficult for pipelines to com-
pete in the competitive segment. On the entrant side,
entrants have, as we mentioned, found it difficult to
compete effectively on the firm service segment, due to
their disadvantage in access to storage facilities and to
the pipeline’s interrupting their service when the
pipeline needs the capacity for its own firm sales ser-
vices.

In the UK, the 1982 Oil and Gas Act allowed, as the US
Order 436 did, for access to the pipeline network of
British Gas (BG) by competing producers for supplies
to customers with demands over 25,000 therms per
year. This (common carriage) legislation proved rather
ineffective as no access agreement was signed between
1982 and 1990. The Gas Act of 1986 led to the privati-
sation of BG and to the creation of a regulatory agency,
Ofgas. The Director General of Gas Supply may specify
the access charges if parties cannot agree. These access
charges should cover an appropriate proportion of oper-
ating cost, depreciation and a reasonable rate of return.
BG kept its obligation to provide gas supplies when
required.

The framework of the 1986 Act was criticised along
several dimensions. First, it allowed a complete
passthrough of gas purchase costs in the pricing for-
mula and thus provided low incentives for BG to pur-
chase gas at a low price. (This feature was removed in
1992, when the BG price was based on a gas price
index rather than its actual cost of gas.)

Second, there was no accounting separation between
regulated segments (in particular, transportation and tar-
iff customers) and deregulated segments (non-tariff cus-
tomers). In 1993, BG announced under pressure a sepa-
ration between transportation and storage (TransCo)
and its trading business (Business Gas); the separation
was completed in 1994, with the view that TransCo
would operate at arm’s length with Business Gas and
offer equal terms to the internal supplier (Business Gas)
and to external suppliers. On the other hand, the gov-
ernment turned down the 1993 recommendation of the
Monopoly and Mergers Commission that BG divest its
supply business (which would have created vertical sep-
aration as in the UK electricity industry), although it
forced BG to erect ‘Chinese walls’ between Business
Gas and TransCo and banned contacts between certain
employees.
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Third, some also complained about the widespread
price discrimination practised by BG for non-tariff cus-
tomers. (BG was later banned from practising price dis-
crimination in the non-tariff market.) Fourth, a widely
criticised policy was the use of market share targets for
entrants. Such targets may well promote collusion
between BG and its competitors in a process in which
BG raises its price to lower its share while the entrants
also raise their prices in order not to force BG to raise
its price to not exceed its allowed share.

Many of the problems faced in the USA were also
encountered in the UK. First, the incumbent faced
restraints on competition for large customers (redefined
until April 1996 as customers with demand exceeding
2 500 therms). BG was obliged to publish price sched-
ules for medium size firm customers and interruptible
customers, give 21 day public notice for changes and
not change prices more than once a month (these oblig-
ations were suspended in June 1995). This may have
resulted in misallocation in production. Second, BG (or
rather now its trading arm, Business Gas) was saddled
with expensive inherited gas purchase contracts. Third,
entrants were handicapped by the large number of exist-
ing contracts. In its 1991 Gas Review, the Office of Fair
Trading recommended that BG release some of its con-
tracting gas, and BG agreed to reduce its share of the
non-tariff market to 40 %, and offered contracted gas
for sale. Fourth, there has been a heated debate about
the rate of return allowed for transportation and thus
about the access charge (see Armstrong et al. (1994)
and the OFGAS reports). And competitors complain
about TransCo’s poor service quality. More recently,
BG rejected Ofgas proposals for transportation and stor-
age price control, and Ofgas referred the matter to the
Monopolies and Merger Commission, which should
publish its findings in April 1997.

Two recent developments in the UK gas industry are
noteworthy. The vertical separation issue raised by the
Monopolies and Mergers Commission in 1993 has
resurfaced, in a different guise. In February 1996, BG
announced its intention to pursue a demerger and to cre-
ate two separate companies (the divestiture was enter-
ing its final phase as of February 1997). BG will be bro-
ken into two firms. Centrica will be a holding for the
UK domestic gas distribution business and will also
include the British Gas service and retail businesses.
(The future) Centrica currently serves more than
19 million households but will face tough competition
once the domestic market is opened fully to competition

in 1998. The competition should come from the
regional electricity companies as well as from some big
oil companies. BG, the second company, will own the
pipeline system (TransCo) and the international oil and
gas exploration and production business.

The second recent development has been the renegotia-
tion of the ‘take or pay’ contract. Under these contracts
(worth tens of billions of pounds) BG must pay for gas,
even though competition substantially reduces its mar-
ket share and thus its demand for the input. (BG’s share
of the commercial market open to competition has
plummeted to about a third.) BG is looking for or enter-
ing agreements with its suppliers (Shell, ESSO, Mobil,
BP, etc.) to pay cash or transfer assets (the Morecambe
gas fields) in exchange for renegotiated supply con-
tracts.

4. Competition between infrastructure
operators and the problem of two-way
access

Introduction

We now turn to situations where several infrastructure
operators are competing head-to-head, in an unregu-
lated environment, for final customers. A first issue
arising in this context concerns the compatibility of the
competing networks, and has been already discussed
above. We now turn to a second and related issue: even
when network operators choose or are required to be
compatible or interconnected, there remains the issue of
the determination of the mutual access conditions pro-
vided by the competing operators. We now discuss the
determination of these access conditions in an unregu-
lated environment, and analyse their welfare effects.
We will assume in this section that each network pro-
vides a full range of services.

The developing liberalisation we observe in many net-
work industries has already produced, or is likely to
produce, substantial changes in the way a number of the
industries covered by this report operate. In particular,
in some of those industries, regulatory scrutiny has
already given way (or will soon) to a competitive mar-
ket place from which detailed regulation has with-
drawn. This is for example the case for air transporta-
tion, which was liberalised long ago in the USA and
will soon be in Europe. Similarly, in telecommunica-
tions, legislators, regulators, and antitrust authorities
envision a transitional period followed by the substitu-
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tion of competition policy for regulatory supervision.
This view is for example expressed in the United
Kingdom by OFTEL’s consultative document of
December 1994 ‘A Framework for Effective
Competition’, as well as in the USA by the February
1996 Act passed by Congress, that will facilitate entry
(including by the long distance companies) into the
regional Bell Companies’ territories in order to enhance
competition in local phone service while allowing the lat-
ter to enter the long distance market once ‘sufficient
competition has developed in the local phone market:’ (1)
Similarly, in Europe the industry will be fully open to
competition by January 1998. The New Zealand’s
‘light-handed’ regulatory regime, which relies on pri-
vate negotiations between competitors to secure inter-
connection agreements, provides in that respect a test
laboratory, since the regulatory authority has been abol-
ished and the dominant firm (Telecom) and the entrants
(Clear, BellSouth New Zealand) are subject only to
general antitrust provisions on the abuse of dominant
position and on vertical restraints (2).

Two main concerns arise in this context. First, network
externalities can be achieved only if operators are inter-
connected. The provision of mutual access requires
some form of cooperation among competitors, who
must agree on modes of operation and especially on
access prices; one may then fear that established net-
works use their interconnection agreements to facilitate
cooperation in the final market as well (collusive
behaviour concern). Second, it is often suggested that,
during a transition period toward competition, often
characterised by the presence of a large, well-estab-
lished dominant network operator, entrants may be
handicapped by the incumbent’s reluctance to provide
access to its network on a reciprocal basis and at a rea-
sonable price (entry deterrence concern) (3). We will

consider those two issues in turn, by discussing succes-
sively the role of access charges in mature and imma-
ture phases of network competition (4).

For the sake of presentation, we will refer to telecom-
munications networks, where interconnection agree-
ments are most common. It should be acknowledged
that similar issues may arise in other network industries.
For example, interconnections between transportation
networks suppose some form of coordination on sched-
ules and route choices, and may involve some agree-
ment on prices as well. Payment cards and ATM net-
works also involve some cooperation among banks in
the determination of ‘access fees’ (called ‘interchange
fees’). Yet, of the network industries covered by this
report, the telecommunications industry is so far the one
on the verge of, or already, experiencing infrastructure
competition. The telecommunications industry is also
the industry where the economic analysis is the most
advanced.

4.1. Network competition in a mature industry

Consider a situation where two telecommunication
operators provide a full range of services, and assume
that the two operators: (i) have symmetric cost struc-
tures; (ii) have full coverage, so that all customers can
choose between the two operators (this corresponds to
the ‘mature’ industry assumption); (iii) are intercon-
nected, so that subscribing to one operator allows to call
subscribers to the other network. Typically, those two
networks will compete for subscribers but, at the same
time, will have to agree on mutual access conditions for
cross-network communications. These access condi-
tions will in general involve quality standards, access
prices, and so on. For the sake of exposition, we will
assume here ‘perfect’ access quality, and focus on the
impact of access charges.

In practice, access charges usually consist in an inter-
connection price paid for each unit of communication
terminating on the other network; these access charges
can be set either by mutual agreement, or unilaterally
(each network setting the price for access to its own
network), or else can be subject to regulatory scrutiny.
In the latter case, the regulatory intervention can take
the form of a cost based rule (fully-distributed costs), a
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(1) Cf. Congressional Quarterly(1995, p6): ‘The House and Senate have
passed competing bills to promote competition and deregulation in
telecommunications, both of which drew broad, bipartisan support. The two
proposals (HR 1555 — H Rept 104-204 Part I; S 652 — S Rept 104-23)
have the same goal: to allow all telecommunications companies to compete
head to head in one another’s markets, with as little government regulation
as possible.’ An agreement between President Clinton, who threatened to
veto the reconciliation Bill, was reached in December 1995. See Schwartz
(1995) and the 1996 Economic Report of the Presidentfor good accounts of
the debate on telecommunications reform in the USA.

(2) Section 36 of the Commerce Act may be invoked to limit access charges
that a vertically integrated dominant operator can charge for the essential
input.

(3) In New Zealand, bitter disputes between the incumbent and the entrants
suggest that satisfactory, freely negotiated interconnection agreements may
not come about easily. A wide ranging consultation has been launched with
the aim of promoting competition with minimal State intervention. (See the
joint document of the Ministry of Commerce and the Treasury (1995).) 

(4) See Laffont-Rey-Tirole (1996a,b) for a detailed analysis. Armstrong (1996)
independently provided some of the insights.



price cap, or of regulatory rules such as reciprocity,
ECPR, etc.

We will first consider the case of a given, reciprocal
access charge and examine (retail) price competition
given this common access charge. We will discuss
afterwards the impact of alternative ways of setting
access charges. Also, retail price competition can take
different forms: uniform linear prices, non-linear prices,
or discriminating prices for which the price of a call
depends on whether the call terminates on the same or
the rival network. We successively discuss these vari-
ous alternatives.

4.1.1. Uniform price competition

Let us thus assume that access charges are given and
symmetric, and furthermore assume here that networks
compete in linear prices. In such a context, when choos-
ing the retail price offered to its subscribers, each oper-
ator will take into account the impact of those prices on:
(i) its market share, that is, on the number of customers
willing to subscribe to its own network (market share
effect); (ii) the revenue generated by those subscribers
(retail revenue effect); and (iii) the access revenue (or
deficit) generated by cross-networks communications
(access revenue effect). An increase in the final price
generally decreases the market share (market share
effect), but increases the retail revenue generated by
each customer (retail revenue effect), as long as the
retail price does not exceed the monopoly level; how-
ever, since such a price increase decreases the volume
of calls generated by the network’s subscribers (while
having no impact on the calls received from the rival’s
subscribers), it is likely to also increase the access rev-
enue (or decrease the access deficit) generated by cross-
networks communications (access revenue effect).
Whereas the first two effects illustrate the classic trade-
off common to any form of oligopolistic competition,
the latter effect is specifically due to the presence of
access charges, and gives further incentives to increase
retail prices. This access revenue effect is higher when
access charges are high, but also when market shares
are close to each other (so that the proportion of cross-
networks communications is high).

This access revenue effect creates a factor of instability
of competition between the networks. Indeed, if the
access charge is high, this effect pushes the final price
upwards (possibly higher the monopoly level) in any
shared market equilibrium. But when prices are very
high, and if networks are sufficiently close substitutes,

each operator has an incentive to undercut its rival and
corner the market. But a cornered market configuration
cannot be an equilibrium either, since then: (i) either one
network makes a positive profit, in which case the other
could mimic it and obtain half of this profit; or (ii) no
network makes a profit, in which case a network could
obtain positive profit by raising its price and generating
access revenue (by charging a price high enough, it gets
a small market share but induces its own subscribers to
call less, and thus generates an access surplus).

But this access revenue effect makes also the access
charge an instrument of tacit collusion. As just noted,
because of this effect, at a shared-market equilibrium the
retail equilibrium price increases with the access charge.
Indeed there is a level for the access charge (decreasing
with the fixed cost of connection and increasing with the
substitutability of the networks) which induces the
monopoly price as a non-cooperative or ‘competitive’
equilibrium (see Laffont-Rey-Tirole (1996a)). In con-
trast, the access price which would be necessary to
induce socially optimal prices (namely, Ramsey prices)
is smaller than the marginal cost of access.

4.1.2. Competition in two-part tariffs

Assume now that competing operators can offer two-
part tariffs to their subscribers. The existence of a fixed
fee enables them to charge a lower marginal price.
Indeed, they find it optimal to set a marginal price that
reflects their own perceived marginal cost, using the
fixed (subscriber) fees to recover any share of consumer
surplus that is compatible with competitive pressure.
High access charges still lead to high marginal retail
prices: the access charge, which is incurred for all out-
going, or off-net, communications, still affects on aver-
age the marginal cost of the internal subscribers’ com-
munications; hence, high access charges imply high
marginal costs (on average) and thus again high mar-
ginal retail prices. The tension between excessive mar-
ginal prices and the temptation of undercutting thus
remains and still generates, for high access charges and
high substitutability, an instability of the competition
between the two networks.

However, the impact of the access charge on the inten-
sity of competition is a priori less obvious than in the
case of uniform price competition. Since marginal
prices now simply reflect marginal costs, it only
remains to analyse the determination of fixed fees. But
whereas an increase in the fixed fee adversely affects
the market share and raises the retail revenue from the
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subscribers, the impact on the access revenue is a priori
less clear. In particular, in contrast with the marginal
price charged to the subscribers, the fixed fee does not
affect the volume of calls. It may still affect the access
revenue through changes in relative market shares,
which affect the volume of cross-networks communica-
tions. Such an effect however does not arise if for
example the networks generate as many calls per cus-
tomer and each customer is as likely to call subscribers
from both networks. In that case, the access revenue
effect disappears and, since this effect is the only one
directly related to the access charge, the access charge
no longer is a collusive device. An increase in the
access charge then mainly leads to an increase in the
marginal retail price, reflecting the increase in the mar-
ginal cost perceived by each operator, and thus to a
decrease in consumption, but does not affect the opera-
tors’ profit (1). (Of course, all the traditional reasons
which make non-linear prices difficult to design effi-
ciently (incomplete information on consumers’ tastes,
negative redistributional effects of fixed fees), to the
extent that they cannot be overcome by menus of tar-
iffs, are likely to restore partially the tacit collusion
effect of high access charges.) Note lastly that, although
marginal retail prices are always lower with two-part
tariffs than with linear prices, since two-part tariffs
eliminate or at least reduce the scope for double mar-
ginalisation, equilibrium profits need not be lower than
under uniform pricing: they are likely to be lower if the
access charge is close to the level which sustain monop-
oly prices with uniform pricing competition, but may be
higher otherwise.

4.1.3. Price discrimination based on call termination

If networks are allowed to charge different on-net and
off-net prices, they will do so since their perceived mar-
ginal costs are different for those two types of commu-
nications: an operator incurs the true marginal cost for
on-net calls, but has to pay an access mark-up or sub-
sidy on off-net calls. As a result, the price for off-net
calls is higher than for on-net calls, assuming for the
purpose of the analysis that the access charge exceeds
the marginal cost of access. Allowing for such termina-
tion-based discrimination does not however suffice to

eliminate the already noted instability of price competi-
tion: high access charges still lead to high (off-net)
prices in any shared-market equilibrium, which again
creates an incentive to undercut the rival and corner the
market; and cornered-market equilibria, as earlier, can-
not be sustained. So again there may be instability for
high access charges.

Whereas higher access charges clearly lead to higher
off-net prices, the impact on on-net prices is less obvi-
ous. First, note that the access revenue effect described
above now concerns off-net prices, and not on-net
prices. Thus the access charge has no direct effect on
the determination of on-net prices. However, since an
increase in the access charge leads to higher off-net
prices, it indirectly alters the first two effects, in a way
that may well lead to a decrease in on-net prices; the
wedge between on-net and off-net prices is detrimental
to consumption efficiency, but may intensify competi-
tion, with ambiguous welfare effects (2). In particular, if
the two networks are poor substitutes and if there is a
mark-up on access, social welfare may be higher under
price discrimination than under uniform pricing.

Building on this analysis, we can now briefly discuss
the case where the operators are allowed both to offer
two-part tariffs and to price discriminate according to
where calls terminate. Marginal prices then reflect again
marginal costs: thus the marginal price for on-net calls
equals the true marginal cost, whereas the marginal
price for off-net calls equals the perceived marginal
cost, including the access mark-up. The presence of a
mark-up in the access charge thus again imposes an
inefficiency, since it creates a wedge between on-net
and off-net marginal prices (note that this wedge is
based on the difference between perceived marginal
costs, not actual marginal costs). The analysis is other-
wise similar to the case of two-part tariffs without price-
discrimination: when setting the fixed fee, an operator
takes into account the impact on its market-share and on
the revenue generated from its customers but, since
marginal prices include incurred access charges, it does
not consider any impact on the access revenue (except,
possibly, for the impact on relative market shares, which
may affect how many calls it receives from the other
network). Hence again, the access charge cannot be
used as an instrument device (3).
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(1) For example, Laffont-Rey-Tirole (1996a) shows that, for horizontally-
differentiated networks with isotropic calling pattern and iso-elastic
demands, equilibrium profits are exactly independent of the access charge:
an increase in the access charge only results in a decrease in consumption
and consumer surplus, due to higher retail marginal prices, while fixed fees
are adjusted so as to maintain constant the operators’ profits. 

(2) See Laffont-Rey-Tirole (1996b).
(3) A local increase of the access charge may even reduce equilibrium profits;

see Laffont-Rey-Tirole (1996b).



4.1.4. The determination of access charges

We have assumed so far that access charges were recip-
rocal and exogenously given. We now analyse various
ways to set those access charges. From a normative
point of view, the best choice would consist in an
access charge leading to retail prices equal to the
Ramsey price, i.e., the lowest price that is compatible
with the operators’ budget constraints. (Note that, in
themselves, access charges only serve a redistributive
purpose and thus have no direct impact on total eco-
nomic welfare (1).) The socially optimal level of the
access charge depends on the nature of retail competi-
tion: as already mentioned, under uniform pricing com-
petition, the reciprocal access charge leading to the
Ramsey prices is lower than the access marginal cost.
In contrast, if the operators can discriminate among cus-
tomers via, say, perfectly tailored two-part tariffs, then,
since marginal retail prices reflect marginal costs, it is
socially optimal to set access charges equal to the
access marginal cost.

These desirable levels for the access charges are likely
to differ from those that the operators would like to
choose. If they could agree on mutual access charges,
then under uniform pricing competition (or provided
that two-part tariffs and other non-linear retail pricing
policies do not allow the operators to perfectly discrimi-
nate among their subscribers), the operators would
incorporate a mark-up in their access charges, since
higher access charges weaken retail competition and
lead to higher retail prices (as mentioned, a high enough
access charge even leads the ‘competing operators’ to
set retail prices at the monopoly level). Note that if
access charges are determined non cooperatively, the
situation can get even worse, because of a standard dou-
ble marginalisation problem: each operator has an
incentive to increase its access charge over the level
that would sustain monopolistic retail prices, since it
fails to take into account the resulting reduction in its
rival’s profits. This double marginalisation problem is
clearest when the networks do not compete for market
share, that is, when networks are very differentiated.
But as substitution increases, and competition for cus-
tomers exerts a downward pressure on the retail price,

this competition may also induce networks to jack their
access price up in order to force their rival to raise its
retail price and lose market share.

Last, let us briefly examine the implications of alterna-
tive regulatory interventions such as the efficient com-
ponent pricing rule (ECPR). This rule imposes a ceiling
on the access price charged by a network to its competi-
tors, that depends on the final price charged by the net-
work on the competitive segment: the access price
charged by the network should not exceed the net-
work’s price on the competitive segment minus the net-
work’s cost on that segment. In other words, the access
charge should not exceed the opportunity cost for the
network of losing a call on the retail segment. An alter-
native approach to ECPR is the ‘imputation methodol-
ogy’, according to which a bottleneck owner should be
required to provide monopoly service elements at the
price it imputes to its own competing services (subject
to a budget constraint on the competitive segment, to be
interpreted as resulting from ‘accounting separation’),
that is the difference between retail price and marginal
cost on the retail segment (2).

It should first be pointed out that ECPR has no obvious
interpretation in ‘two-way bottlenecks’ situations such
as discussed here. In particular, while there is no differ-
ence between the opportunity cost and the imputation
methodologies in the standard context in which they are
applied (single bottleneck giving access to a potentially
competitive segment), their philosophies and implica-
tions differ when applied to network competition. Also,
the very notion of ‘bottleneck’ may vary according to
whether an ex postor an ex anteperspective is adopted.
Ex post, that is after consumers have joined a network,
both the originating and terminating ends are bottle-
necks; each is monopolised by a network and is essen-
tial to the completion of a call. Ex ante, that is before
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(1) In particular, in any ‘balanced’ competitive equilibrium, each operator
receives as much as he pays its rival, and the access revenue is zero as long
as the access charges are reciprocal.  Nevertheless, as stressed by the above
analysis, the level of this reciprocal access charge still affects the
competitive behaviour of the operators, and thus has a real impact on
economic welfare. 

(2) See Hausman (1994a,b). The Clear-Telecomdecision of New Zealand’s
highest court (the Privy Council of the House of Lords in London) provides
a good example of the application of the ECPR.  In its dispute with Clear
Communications, New Zealand Telecom, the dominant operator, argued that
it was entitled to recover its opportunity cost when setting its
interconnection charge.  While the Court of first hearing had ruled in favour
of Telecom and the Court of Appeal in Clear’s favour, the Privy Council
finally decided that the use of ECPR by Telecom was lawful under section
36 of the Commerce Act. This endorsement of ECPR by the Privy Council
has been controversial, if only because the rule was designed to apply to a
regulated environment (as William Baumol pointed out in testimonies),
whereas little is known about the impact of ECPR in an industry where retail
prices are not regulated. (See Laffont-Tirole (1994, 1996) for an assessment
of the optimality of ECPR under retail price regulation, and Baumol et al.
(1996) for a further discussion.) 



consumers have joined a network, the complementary
segments are (imperfectly) competitive. It is thus not
clear how ECPR is likely to be interpreted by regulators
and courts in the context of network competition, and
then investigate its impact on competition (1).

A first inspection seems however to suggest that ECPR
may soften price competition. Suppose first that the net-
works agree on an access price and then pick their retail
prices subject to ECPR: then the networks can sustain
monopoly prices by initially agreeing to a high access
charge, namely, by choosing a mark-up in the access
charge that exactly reflects the monopoly retail mark-
up; in effect, ECPR then actually prevents the operators
from lowering their prices below the monopoly level. In
other words, in the case of an ex anteagreement, a high
access charge is under ECPR a commitment to charge a
high retail price. Suppose now that the two networks set
their access and retail prices simultaneously. Then
under ECPR, setting a high access charge requires set-
ting a high retail price and therefore facing the prospect
of a low market share. A network thus cannot undercut
and gain market share without providing its competitor
with a windfall gain on access.

4.2. Entry in network competition

We now discuss the issue of entry in a transition period.
As mentioned, the main concern here is that an already
well-established network operator may be reluctant to
provide potential entrants with access to its network at a
reasonable price.

Note that entry can take several forms. For example, the
entrant may either lease facilities from the incumbent or
build its own facilities. The second option involves a
fixed joint and common cost of partially or fully dupli-
cating the incumbent’s network (2). We analyse in turn
resale-based and facilities-based entry.

Let us first assume that the entrant leases its facilities
from the incumbent. In that case, the incumbent’s pric-
ing policy must take into account the incumbent’s joint
and common cost. This common cost can a priori be
recovered through an increase in the access charge, or
through the price at what the entrant leases the incum-
bent’s facilities (the lease price). As stressed above, in
the absence of joint and common cost some subsidy on
access charges must be built in order to offset the net-
works’ market power and to keep the unregulated retail
prices down. This downward pressure on retail prices
can now be obtained in two alternative ways: a low
interconnection charge or a low lease price, which
would subsidise the entrant and thus encourage both the
incumbent and the entrant to build market share. As
shown in Laffont-Rey-Tirole (1996a), it is however bet-
ter to create the downward pressure on retail price
through the interconnection charge, as this preserves the
level playing field between the two operators; in con-
trast, a subsidy on the lease price would favour the
entrant to the detriment of the incumbent and would
thus generate excessive entry.

We now turn to facilities-based entry. To fix ideas,
assume that there are two network operators, a well-
established one, with full coverage, and another, the
entrant, which has initially no coverage and must incur
an investment cost related to the coverage it is planning
to offer.

It is well-known that a ‘large’ network has little incen-
tive to make itself compatible with other smaller ones;
similarly here, if the entrant’s coverage is small, the
incumbent network has an incentive to refuse intercon-
nection, since in the absence of interconnection it can
corner the market at a profitable price, maybe even at
the monopoly price. Hence, if interconnection agree-
ments are freely negotiated, the incumbent will then
have an incentive to delay indefinitely the reach of an
agreement. (On the other hand, if an agreement has to
be reached, the entrant has an incentive to over-invest
in coverage in order to reduce the incumbent pre-agree-
ment profit and thus to reach a better deal.)

Similarly, if interconnection is mandated but each oper-
ator is left free to set its access charge, the incumbent
has an incentive to set its own access charge at a pro-
hibitive level, as this constitutes a standard ‘raising
rival’s cost’ strategy.
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(1) See Laffont-Rey-Tirole (1996a) for a detailed analysis of possible
adaptations of the ECPR to the case of competing networks.

(2) The February 1996 Telecommunications Act and the August 1996 FCC
Report and Order envision three types of entry in the local market. Under
resale entry the incumbent leases the entire local loop to entrants. Under
facilities-based entry the entrants build their own  local network. Last, under
unbundling (an hybrid arrangement), the entrants lease some to the
incumbent’s facilities (say, their transmission facilities) and build some
others themselves (say, the switches). Under facilities-based entry the only
access charge is the transport-and-termination or interconnection charge
considered previously; in contrast, resale or unbundling entry involves an
access charge paid by the entrants to the incumbent for elements or the
whole of the local network, on top of the transport and termination charges
that the incumbent and the entrants pay to each other.



This suggests that imposing reciprocity in the setting of
access charges may be a particularly good idea when
entry or coverage is at stake, that is, when the industry
is still in an immature phase of network competition.
However, reciprocity will not in general suffice to pre-
vent entry deterrence. If for example the incumbent can
discriminate between its monopoly territory and the
competitive territory, it can still effectively block entry
even under a reciprocity rule by insisting on a high
access charge, and a high retail price for off-net com-
munications. In effect, by discouraging its own sub-
scribers to call the other network (a strategy the entrant
cannot follow if its coverage is small), it avoids paying
high access charges to its rival. Hence, even though for-
mally the access charges are reciprocal, termination-
based price discrimination allows the incumbent to
block entry as effectively as if it could freely set its own
access charge: a high access charge has basically the
same impact as a lack of interconnection.

A reciprocity rule for the access charge, coupled with a
ban on termination-based discrimination, may still not
suffice to generate the most desirable outcome: if the
access charge is reciprocal, and the incumbent cannot
price discriminate between its monopoly territory and
the competitive territory, it is easy to check that the
entrant has an incentive to under-invest in coverage (or
other dimensions of quality) in order to soften competi-
tion. The reason is that when the entrant has a small cov-
erage, the incumbent has a large captive market, which
induces him to maintain high prices. Hence, if a recipro-
cal access price is mandated, the entrant may not be
handicapped by its smaller coverage but it may indeed
elect to maintain a small coverage for strategic reasons.

We conclude that the setting of a reciprocal access
charge by an incumbent firm can be a powerful instru-
ment to blockade entry as long as entrants cannot
quickly achieve a high coverage of the market.
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1. Introduction: Public service versus
universal service

In this chapter we study the universal service obligation
(USO), which occupies a prominent place in the policy
debate regarding all major network industries in the EU.
Before proceeding, it is important to clarify the scope of
our investigation, and to point out its limitations. In par-
ticular, it has to be emphasised that our study focuses
on the specific notion of ‘universal service’; it is not
meant to provide a systematic discussion of the much
more general concept of ‘public service’ which has
been traditionally a major building block of public pol-
icy in many European countries.

Though related, public service and universal service are
by no means synonyms. The two concepts have differ-
ent contents, reflect different attitudes of the policy
makers, and lead to very different policy implications.
To stress this point, and to achieve a clear-cut delimita-
tion of the problems under investigation in this chapter,
we shall first of all provide a general discussion of the
notions of public and universal service and attempt to
draw the dividing line between the two concepts.

1.1. Public service

We have shown above (see Part one) that the major jus-
tification of public intervention in the economy are
market failures, on the one hand, and redistributive con-
siderations on the other hand.

Market failures arise, for instance, because of phenom-
ena like public goods, externalities, non-convexities in
production sets (increasing returns to scale), non-com-
petitive behaviour, the incompleteness of markets or
informational imperfections (especially in insurance
and financial markets). They imply, that markets alone
may not be sufficient to provide an efficient provision
of all the goods in the economy.

Redistributional considerations provide another major
justification for public intervention. They can explain,
for instance, the design of the tax system (progressivity)
or provide a rationale for some transfers (income main-
tenance programs). However, in a second-best world,
they can also justify more drastic and direct public
interventions which go beyond the traditional instru-
ments of redistributive policies (see Part one, as well as
the discussion below for more details).

The recognition of the need to correct or supplement the
market mechanism for reasons of efficiency or equity has
lead, in many countries, to the emergence of the notion of
‘public service’, according to which some activities
should be directly entrusted to public authorities (or at the
very least be subject to a tight regulation). This tradition
is particularly well-established in countries like France
and Belgium, where the concept has received a precise
definition through the administrative law. Many other
European countries also have a long tradition of public
service even though their law does not recognise an exact
counterpart to the French notion of ‘service public’.

The scope of this notion of public service is rather large
and, depending on the specific country, it may include a
more or less significant number of goods, services and
activities. First of all, there is the provision by public
authorities (or administrations) of ‘essential’ public
goods like national defence, police protection, justice
etc. While these activities are not necessarily referred to
as public service in all countries, they are publicly pro-
vided virtually everywhere.

Public service often also includes sectors like educa-
tion, health (care and insurance), social insurance etc.
Though not strictly speaking public goods (1), they have
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Exclusion is possible (as illustrated by the existence of private schools) and
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some specific characteristics which distinguish them
from standard private goods which can be effectively
supplied in the free market. In particular, it is widely
acknowledged that these activities involve strong exter-
nalities, have significant redistributive implications and
have a crucial impact on the long-run growth perspec-
tives of the economy. Consequently, there is a strong
case for public intervention. This somewhat broader
notion of public service is widespread in Europe but is
less developed in countries like the United States (1).

In many European countries, the notion of public ser-
vice has traditionally been extended to include public
intervention in some of the major network industries
(like electricity, telecommunications, postal services,
railway transportation etc.). As for education and
healthcare, the rationale for such policies lies essen-
tially in the specific characteristics of the underlying
products and services. The goods produced by network
industries involve various externalities (including prob-
lems of environmental protection). They often consti-
tute essential inputs which are of crucial importance
both for national security (2) and for the growth per-
spectives of the economy. They often involve invest-
ment decisions that call for long run (and even inter-
generational) trade-offs which may not be accurately
reflected in available markets (3). Last, but not least,
they have strong redistributional implications which
lead to the concern that market provision may not be
sufficient to guarantee a fair and non-discriminatory
access to these services for all income groups and in all
locations of the country.

Market failures are of course not specific to network
industries, and nearly all goods may have redistribu-
tional implications. In addition, public authorities have
many alternative instruments (including taxation, and
various forms of regulation) which may be quite suffi-
cient to correct (or at least reduce) most market ineffi-
ciencies. Put differently, not all market failures call for
the establishment of public ownership in the corre-
sponding industry — and this is certainly not what the
advocates of public service claim. The case for public

service relies on the argument that in the specific net-
work industries, given the nature and/or the significance
of the problems (i.e., the stake which is involved for the
society as a whole), more indirect controls are not suffi-
cient. Let us illustrate this argument by two examples
drawn from the electricity sector.

First, consider the case of environmental protection. In
most contexts, (Pigouvian) taxes constitute an appropri-
ate instrument to correct for the problem of negative
externalities. They require less information than direct
regulations and they do not interfere more than neces-
sary with the agents decentralised decision making (4).
However, this argument does not go through when
‘very large’ risks (like those associated with the use of
nuclear power) are involved. Because of limited liabil-
ity, the concern that private operators may engage in
excessive risk taking appears to be well founded.
Consequently, an operator which is under the direct
control of the government may appear to be a more
appropriate arrangement to warrant an adequate degree
of risk taking.

Second, consider the case of investment decisions.
Because of the incompleteness of (intertemporal and
financial) markets, private firms may have insufficient
incentives to engage in investment projects which
involve (generally uncertain) returns in the very long
run (5). Furthermore, it is not obvious how such incen-
tives could be provided through standard tax and regu-
latory policy. Consequently, the establishment of a pub-
lic firm may be the only effective way to warrant the
appropriate consideration of long run (and potentially
inter-generational) trade-offs.

These two examples illustrate the point that a public
firm can potentially perform better than private opera-
tors, even if all the traditional instruments of tax and
regulatory policy are accounted for. However, it has to
be pointed out that the argument relies in a crucial way
on the assumption that a public firm can be effectively
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(1) Even in the USA, public authorities do of course intervene in these sectors.
However, the degree of public intervention is significantly less than in most
European countries.

(2) An economic rationale behind this notion may be the non competitive nature
of some markets (the oil market being a prominent example). 

(3) This is true, in particular, as far as the investment in generation capacities in
the electricity sector is concerned.

(4) Alternatively, the organisation of markets for pollution rights may prove to
be an effective solution which allows for an even lesser degree of public
intervention.

(5) The research for the development of fusion energy provides a good example.
If this form of energy is to be developed, research investments are required
now and within the decades to come. The benefits are potentially important
(and maybe even spectacular), but they are unlikely to be available in the
near future. According to current estimates, fusion may provide a
competitive source of energy around the year 2050, and it is not before the
year 2010 that the exact prospects of this form of energy will be known.



monitored by the government, which in turn is benevo-
lent. Quite clearly, this is a strong assumption!
Certainly, there are agency problems within the public
sector, and the benevolence of public decision makers is
by no means self-evident. However, these problems are
of a somewhat different nature and their relevance for
the design of appropriate industrial and regulatory poli-
cies in network industries should not be overstated.
Agency problems can be dealt with along the lines of the
recommendations drawn from economic theory and the
degree of (spontaneous or ‘induced’) benevolence of
public decision makers crucially depends on the effec-
tiveness of the political process in a democratic society.
Any policy measure, ranging from minimalist interven-
tions to the notion of public service can only be effective
if policy makers exhibit the appropriate degree of benev-
olence. Put differently, the case for public service rests
on the benevolence of public decision makers, but so
does the justification for any regulatory policy (includ-
ing the universal service obligation mentioned below).

The natural monopoly property that characterises some
segments of these networks (e.g., the distribution and
transportation of electricity, mail distribution, railroad
and telecommunications infrastructure etc.) can of
course only reinforce the case for the establishment of a
public service in these network industries. It has to be
pointed out, though, that the underpinning of public ser-
vice goes well beyond the strict notion of natural
monopoly. The natural monopoly in itself, certainly
calls for public intervention, but if one neglects all the
considerations mentioned above, this intervention can
take the rather limited form of a regulatory policy
which is applied to otherwise private operators.
However, if the society puts a sufficient weight on the
other considerations, public service per se, that is the
direct intervention of a public operator in the industry,
appears to be the appropriate policy.

Quite clearly, this philosophy of public service is hard
to reconcile with the liberalisation of network indus-
tries. To the extend that a public service requires the
direct provision of the good by the public sector, its
very nature is challenged by the introduction of compe-
tition. However, this does not necessarily mean that all
the features of public service have to be given up if an
industry is liberalised. Liberalisation can be accompa-
nied by regulatory measures which aim at preserving
some of the essential features of public service. The
universal service obligation, to which we now turn pro-
vides one example of such a regulatory policy.

1.2. Universal service

The universal service obligation imposes a number of
constraints on public or private operators which are
meant to prevent some of the inefficiencies or redistrib-
utional problems that would arise at an unregulated
market equilibrium. It will become clear below that its
rationale resembles that traditionally used to justify
public service. However, it is much more limited in
scope. A USO can be an effective way to internalise
(network) externalities, to achieve some redistribution
between users (of different locations and/or income
groups) and to contribute towards the realisation of
some public goods (like universal communications net-
works). However, universal service, in itself, does not
address considerations like the long run impact of
investment decisions, the security of provision, the
environmental impact etc.

In the remaining part of this chapter, we shall concen-
trate on the USO and study both the theoretical and
practical aspects that this regulatory policy involves.
We analyse its rationale, its costs and benefits and the
different options available for its practical implementa-
tion, both in a monopolistic and in a liberalised environ-
ment. We start by assessing the underlying economic
issues pertaining to its definition and its rationale (sec-
tion 2). This discussion sets the grounds for the remain-
ing, more policy-oriented sections. Next, we deal with
the costs (and benefits) of the USO (section 3), an issue
which has drawn most of the attention in the recent lit-
erature on the USO. We point out the problems raised
by its definition and measurement and suggest possible
solutions.

Finally, we study the practical implementation and the
financing of the USO (section 4). We consider and
compare several alternative arrangements in various
types of environments and analyse their respective
advantages and disadvantages.

At this stage, it is important to recall that the sectors
covered by this report, though all consisting of network
industries, differ in many significant respects. In most
of our arguments we try to abstract from these differ-
ences by considering some generic form of a network
industry. This approach allows us to focus on the main
issues and to provide an integrated study of the various
sectors. It has, however, the drawback that our argu-
ments may fail to address some crucial specificity’s of
particular sectors. Consequently, some fine-tuning may
be necessary to apply the arguments presented in our
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study to a specific sector. Even though the number of
industries covered by this study prevents us from
addressing the specificities of every single sector, we
shall devote some attention to the specific features of
the various sectors below; see the general conclusions.

2. Fundamentals

This section addresses the underlying economic issues.
It analyses the economic content of the definition of the
USO and attempts to cast this policy within a more gen-
eral regulatory framework. What type of constraints
does the USO effectively impose on an operator? How
is it related to other regulatory policies? What are its
possible justifications, both on normative and on posi-
tive grounds?

2.1. Definition and economic content

Our above review of the major network industries has
shown that the precise definition of the USO is, to a
large extent, country and sector specific. Some crucial
features are, however, omnipresent and lead to a
generic definition of the USO. From this perspective,
the USO can essentially be viewed as the obligation of
an operator to offer either a full range or a basic pack-
age of services,

• of ‘good quality’

• to all users

• at ‘affordable’ rates.

The precise definition of the goods and service which
are subject to the USO is, of course, sector specific. It
also varies across countries, but a number of directives
of the European Commission has opened the door for
an harmonisation within the EU. Let us provide a few
illustrative examples. According to the 1996
Telecommunications act, the universal service basket in
the USA includes: voice grade access to the Public
Switched Network with the ability to place and receive
calls, touch-tone signalling, single-party service, access
to emergency services, access to operator services,
access to interchange (1) services and access to direc-
tory assistance. In the UK these service include: basic
telephony, message forwarding, directory and operator

assistance, emergency services, phone book provision
and the availability of public phones. In the context of
postal services, on the other hand, a recent directive of
the European Commission stipulates that universal ser-
vice should at least incorporate the following facilities:
the clearance, transport sorting and distribution of
postal items up to 2 kg, the clearance, transport, sorting
and distribution of postal packages up to 10 kg and the
services for registered and insured items.

In many instances, uniform pricing is imposed as addi-
tional requirement. The operator is then not allowed to
differentiate its prices (or pricing policies) geographi-
cally and/or between consumer types (like households
and firms). Whatever its precise definition, the USO is,
in essence, a set of restrictions on the operator(s) pric-
ing policy. The requirement to offer service to all indi-
viduals imposes a binding constraint only because of
the simultaneously imposed restrictions on the pricing
policy. If the operator were free to set its prices, the
USO would be an empty condition. The operator could
then charge any consumer group a sufficiently high
price to either cover costs or to ensure that their demand
drops to zero. This is no longer true if prices are
restricted to be ‘affordable’ and/or uniform (across con-
sumer types). In this case, prices are likely to be below
cost for some consumer types, and the USO constitutes
a binding constraint. Put differently, the USO can be
seen as a specific form of price regulation; that is, a
mechanism through which a public authority imposes
prices or pricing restrictions. From this perspective the
‘universality’ of the service simply means that the pric-
ing restrictions apply to all consumers.

To make the USO operational is not sufficient to define
the bundle of goods and services it covers. It is also
necessary to make the requirement of affordable rates
somewhat more precise. Unfortunately, the translation
of this legal (and philosophical) principle into economi-
cally meaningful policy guidelines and from there into
precise regulatory measures is a rather intricate prob-
lem. In the telecommunications sector, for instance, the
penetration rate can be used as a indicator of affordabil-
ity (2). However, it certainly falls short of providing a
comprehensive assessment. While a declining penetra-
tion rate in a given area may well point to unaffordable
rates, a constant or even increasing penetration rate
does not necessarily mean that rates are affordable.
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Phone service may well be perceived by households as
a necessity, and some (even low income) households
may remain connected, even though this imposes a sig-
nificant burden on their budget. This argument is even
more compelling in other sectors like electricity for
instance. Consequently, it is necessary to assess the bur-
den that the particular service imposes on the budget of
specific consumer groups and to determine whether that
burden is deemed acceptable by public authorities.

Our theoretical analysis below will shed some further
light on the economic implications of the notion of
affordability. By analysing the USO as a regulatory
pricing policy, we will point to the fact that this prob-
lem has to be dealt with in an integrated way. Put dif-
ferently, the appropriate design of the USO policy can-
not rely on a sequential discussion of the different prob-
lem involved. Content, price levels and financing mech-
anisms have to be decided upon simultaneously, and the
different decisions are largely interdependent. The cru-
cial question is then to know what is the basic objective
of the policy and how can this objective be pursued in
the most effective way through the appropriate design
of the various components of the Universal Service pol-
icy.

Finally, it has to be pointed out that quality introduces
an additional dimension of complexity: pricing restric-
tions are in general complemented by requirements on
the operator’s quality of service (ranging from ‘mini-
mum quality standards’ to a precise definition of a
range of ‘basic’ services). Such restrictions can, on the
one hand, be an expression of the regulator’s concern
for quality. Put differently, a high quality may, in itself,
be one of the regulator’s objectives. On the other hand,
they can simply be imposed to avoid the possibility that
the operator ‘cheats’ on the price constraints through
low quality. For example, without such restrictions, an
operator could effectively bypass a uniform pricing
constraint by offering a service of low quality to some
consumer groups. This in turn would make the USO an
essentially meaningless policy. In the remainder of this
chapter, we shall focus on pricing policies keeping,
however, quality issues in mind.

2.2. Rationale

We shall now study the possible justifications for a
USO. Two different but complementary questions arise.
The first one is to know if and how the USO can be jus-
tified on welfare grounds, taking into account the vari-
ous constraints that the policy makers (or regulators)

may face. In particular, one wants to know if the USO
can be considered as an effective policy tool, which
ought to be included in the public authorities’ optimal
policy mix. Alternatively, one can adopt a positive
approach and attempt to explain why the USO is effec-
tively imposed in most network industries.
Acknowledging the fact that social welfare may not be
the only relevant consideration for policy makers and
regulators, one may explore alternative justifications for
the observed prevalence of a USO in network indus-
tries.

We review and discuss the major arguments which arise
from both of these approaches. We show that it is
indeed possible, under plausible conditions, to make a
case for a USO based on welfare considerations. While
some of the justifications which are often quoted in the
literature appear to be either flawed or of limited rele-
vance, we point towards some important aspects which
are often neglected. We also show how the political
process in itself can lead to the imposition of a USO,
irrespective of its implications for overall welfare. Here
are the main arguments that have been suggested (1).

2.2.1. Network externalities

As explained in the previous chapters of this report, net-
work externalities arise when the benefits from using a
network depend on the number of individuals who are
connected to the network (2). For instance, in the case of
telecommunications, the number of subscribers deter-
mines the number of individuals any particular user can
communicate with. Consequently, any individual’s
decision to subscribe or not to subscribe directly affects
the utility of other individuals. However, when deciding
upon participation, any particular consumer will only
take his own (private) benefits into account (3).

It is often argued that such externalities may lead to an
inefficient outcome in an unregulated market.
Specifically, one expects that participation will be ‘too
low’, or from a dynamic perspective, that the develop-
ment of the network will be adversely affected. These
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Curien and Dognin (1995), FCC (1996), Golay and Dobbs (1996). 

(2) Networks can also create other types of externalities (e.g. a universal
communications network can present the character of a ‘public good’). This
aspect shall be discussed in Section 2.2.3.

(3) See Part II, Chapter 1, for more details on network externalities and their
implications for efficiency.



inefficiencies may be eliminated, or at least reduced,
through regulatory measures which aim at providing
access to the network at subsidised rates — and this is
precisely what a USO can accomplish.

This points to an often quoted justification of the USO,
namely, as a device to correct market inefficiencies in
the presence of network externalities. This argument
has some appeal for communications networks
(telecommunications, postal services etc.) especially in
less industrialised countries, where the networks are in
the process of being developed. However, it also has a
number of limitations:

• First, it does not apply to all the industries where a
USO is imposed. For instance, network externali-
ties can hardly be used to justify a USO in the
electricity, gas or water sectors.

• Second, even in those sectors where network
externalities do arise, a number of regulatory mea-
sures, which are usually associated with the USO,
do not appear to have a direct link to this phenom-
enon. Examples include the uniform pricing
requirement imposed on postal operators or their
obligation to maintain post offices in rural areas.

• Third, under closer scrutiny, it may not be self-
evident that network externalities result in an inef-
ficiently low degree of network participation. For
instance, an operator may well find it profitable to
‘coordinate’ consumers even in the absence of a
regulatory obligation. This is because the firm
also benefits from the network externalities (they
increase the consumers’ willingness to pay).

To sum up, the argument based on network externali-
ties, though quite prominent in the debate, appears to
provide only a very limited degree of support for the
USO.

2.2.2. Redistribution

The USO can be seen as a special case of redistributive
pricing, that is a policy meant to effect redistribution
through prices instead of (or in addition to) income tax-
ation and/or ‘direct ‘ transfers. From that perspective it
bears some similarities with policies involving ‘public
provision of private goods’, in-kind transfers etc. The
basic feature of these policies is that some essentially
private goods like education, child care or health care

are provided either free of charges or at (sometimes
highly) subsidised prices.

The recent economic literature has shown that such
policies can be optimal in a second-best setting; that is
when the policy makers do not have the necessary
information to implement (potentially) more efficient
policies like direct transfers (1). A detailed survey of
this literature would go beyond the scope of this report
and we shall restrict ourselves to reviewing the argu-
ments which are most relevant for the problem under
investigation.

The precise rational of policies like public education or
subsidised health care has for a long time been a puzzle
to economists. Even though they may create some
externalities, education and health care are not, strictly
speaking, public goods. In particular, exclusion is usu-
ally possible and the marginal cost of serving an addi-
tional individual is generally not equal to zero (or negli-
gible). Consequently, one may wonder why the govern-
ment would find it beneficial to intervene in their provi-
sion.

Probably the most convincing argument is that public
education or subsidised health care may be a way to
reduce some of the most striking inequalities in a soci-
ety. However, they are not the only conceivable instru-
ments to achieve this goal and to complete the argu-
ment, one has to establish their effectiveness with
regard to alternative instruments.

Consider the case of health care. Provision at subsidised
prices may create over-consumption and thus imply an
inefficient outcome. Consequently, if the objective of
the public authorities is to help the less-healthy individ-
uals it would appear more efficient to do so directly,
through a personalised transfer. Now, this is certainly
true in a (hypothetical) world where public authorities
can perfectly observe individual characteristics and can
distinguish the needy from the well-off individuals. In
reality, this is hardly the case and direct transfers to
less-healthy individuals may be difficult to implement.
Specifically, if sick individuals are entitled to some
transfer, everyone has an incentive to pretend that he is
needy and the verification of these claims would be
impossible or very costly. However, if instead health
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care expenses are subsidised, the redistribution appears
to be better targeted, even though it may come at the
expense of some inefficiency (over-consumption).

To sum up, though potential generators of inefficien-
cies, price subsidies (or public provision at free or
highly subsidised rates) may be an effective instrument
of redistributive policies if alternative instruments (like
personalised transfers) are not feasible for informational
(or other) reasons.

The arguments presented so far can justify various
kinds of public policies, ranging from direct interven-
tion (through the creation of a public service) (1) to
more indirect forms of price regulations. The USO, falls
into the second category and it can be used to achieve
two types of redistribution:

• Towards high-cost customers (e.g., rural house-
holds in the postal or telecommunications sector).
This is, for instance, achieved through uniform
pricing. However, uniform pricing is not neces-
sary: this type of redistribution occurs whenever
price differentials (between consumer groups) fall
short of reflecting cost differentials.

• Towards low-income (or otherwise needy) indi-
viduals. Prominent examples of measures aimed
at effecting this type of redistribution include
‘social tariffs’ in telecommunications or electric-
ity.

A recent document by the Federal Communication
Commission (see FCC (1996)) provides interesting
illustrations for both types of redistribution. It explicitly
distinguishes ‘high cost support’ (subsidisation of con-
sumers in ‘high cost areas’) from ‘support for low-
income consumers’ (which, as is emphasised is not lim-
ited to specific geographic areas). Specifically, as far as
the second aspect is concerned, it advocates some modi-
fications (and extensions) of the existing ‘Lifeline’ and
‘Link Up’ programme. Quite interestingly, this docu-
ment also recommends universal service support for
institutions like schools and libraries (irrespective of
their location) (2). Here the redistributive character of
the policy appears indirectly, though the subsidisation

of other (essentially) redistributive programs like public
education (3).

So far, we have drawn our examples from telecommu-
nications and electricity, the sectors where the redistrib-
utive dimension of the USO is the most apparent. In the
postal sector, on the other hand, the redistributive argu-
ment is no less important, but its relevance less obvious
at first. In this sector, cost differentials arise mainly
because of the locations (and types) of the addressees;
the paying customers, on the other hand, are the
senders. To establish that a USO can operate redistribu-
tion between, say, urban and rural individuals, it thus
has to be shown that the eventual beneficiaries of the
USO are not so much the senders, but rather the
addressees, and specifically, the high-cost households
within this group. This claim is supported by at least
three arguments.

First, the very existence of cost differentials according
to the location of the addressee is, to a large degree, due
to the USO. It is because operators face the obligation
of delivering to the addressees mailbox at a given fre-
quency that rural delivery is more expensive. In the
absence of a USO, reduced frequency, post office box
delivery or similar measures could be implemented by
the operator in order to eliminate the excess costs in
rural delivery. Such an adjustment, would certainly
have a much more significant impact on rural house-
holds than on the senders of the various mail items.

Second, in the absence of a USO, the postal operators
could charge rural households for the delivery cost dif-
ferentials by imposing a (periodic) fixed fee on those
who opt for home delivery (rather then at some collec-
tive delivery point) (4). In reality, such ‘connecting
charges’ do, of course, not exist in the postal sector (at
least not in Europe), but this does not mean that the
operators might not find such a pricing scheme optimal
if the USO were removed. Now, the arguments which
oppose such differential fees (and which may make
them hard to accept on political grounds) are essentially
of redistributive nature. From that perspective, the
redistributive role of the USO is that it precludes certain
(non linear) pricing schemes which would impose a
heavier burden on high cost customers.
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(1) See section 1.
(2) Support for healthcare providers is also advocated, but it restricted to those

serving rural areas.

(3) See our argument on education and the general problem of ‘public provision
of private goods’ above. Public libraries have rather similar characteristics.

(4) The period (as opposed to item based) nature of such a fee should be pointed
out. It would thus not violate the traditional principle that the sender pays for
the mail item. 



Third, a large proportion of letters (and mail items in
general) are sent by businesses, and economic analysis
shows that firms generally manage to shift (at least part
of) costs to their clients. Put differently, cost increases
will, in general, lead to price increases (1). Under uni-
form pricing in the postal sector, banks for instance,
have no reason to charge rural customers more for the
mailing of their bank statements than they charge their
urban customers. However, if mailing costs were differ-
ent, bank may find it profitable to differentiate fees
according to the location of a customer (2). A similar
argument goes through for many other types of busi-
nesses and, in particular, for mail-order corporations.
Consequently, it is very likely, that the burden of a
removal of the uniform pricing requirement would
eventually fall on the high-cost customers.

To sum up, these arguments have shown that the USO
does indeed benefit rural households (implying high
delivery costs), so that the first type of redistribution
(low to high cost) is certainly as relevant in the postal
sector as it is in other network industries. The relation-
ship between USO and income based redistribution (the
second type we referred to above), on the other hand, is
probably weaker in the postal sector than in telecommu-
nications and electricity. However, one can certainly
think as the universal availability of free mail delivery
as of an in-kind transfer which, as explained above, can
be an integrated part of a redistributive policy.

This role as an instrument of redistributive policy pro-
vides probably the most compelling theoretical justifi-
cation for the USO, at least on normative grounds. The
other arguments below provide additional support, but
they appear to complement the current argument rather
than, by themselves, making a convincing case for the
USO.

The economic literature reviewed then suggests two dif-
ferent questions. The first one is to know if it is optimal
to use the USO rather than other more ‘standard’ redis-
tributive instruments (transfers and, say, income taxes).
A detailed theoretical investigation of this issue would
be beyond the scope of this report (see, for example,
Cremer and Gahvari (1995, 1996) for a formal analysis
and a review of the relevant literature). We shall there-
fore restrict our attention to the practical aspects by pre-

senting a simple empirical test which allows one to
evaluate the costs and benefits of USO compared to an
alternative policy of direct transfer. The second ques-
tion concerns the optimal design (and financing) of a
USO conditional on the fact that public authorities have
decided to use this instrument. This is the problem we
shall focus on in the third part of this chapter.

2.2.3. Public/merit good

It can be argued that a uniform and universal communi-
cations or transportation network (post, telecommunica-
tions, railroad) presents the character of a ‘public good’
because:

• it ‘binds the nation together’;

• it is essential for the functioning of a democracy;

• for ethical reasons, society finds it unacceptable
that anyone be excluded from communications
services.

This argument relies on the idea that the existence of
the network is valuable in itself, independently of the
specific services it provides to the consumers.
Consequently, it may apply even when the provided
service is essentially a private good.

The USO can then simply be seen as a way of con-
tributing to the provision of this public good. As men-
tioned earlier, this argument can be combined with the
previous one and it can then explain why redistributive
pricing ought to be used in network industries rather
than in other sectors where the public good aspect may
not be present.

2.2.4. Others

2.2.4.1. Regional policy

The USO can also be an instrument of regional policies.
For instance, uniform pricing can be a way to subsidise
rural customers, in order to encourage households and
firms to locate in rural areas (or to prevent them from
moving away). Similarly, maintaining basic public ser-
vices (like post offices or public phones) in small vil-
lages may contribute toward preventing the decline of
rural areas.

Though quite compelling at first, this argument has to
be qualified under closer scrutiny. The main flaw is that
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(1) The precise extend of shifting depends on the characteristics of demand and
supply and on the market structure. 

(2) A bank who would not do this would be subject to a competitive
disadvantage on the low-cost segments.



the relationship between universal access to some net-
works and regional development may be quite complex.
Consequently, there may be unwanted side-effects and
an overall positive impact is not always guaranteed. For
instance, the experience has shown that the access to an
efficient transportation network may speed up a regions
decline instead of fostering its development.

2.2.4.2. Partisan politics and pressure groups

So far our approach has been essentially normative. We
have studied how a USO can be justified on welfare
grounds (taking into account the various constraints that
the policy makers may face). If the main concern of
policy makers is effectively to maximise welfare, these
arguments also have a positive bearing and can explain
why a USO is imposed in many network industries.

In reality, however, these policies may also emerge for
different reasons, associated with the political process
itself. For instance, ‘rural’ pressure groups may advo-
cate uniform pricing because alternative policies (such
as direct transfers) are not considered as credible or
because uniform pricing is less visible, and thus more
easily accepted by ‘public opinion’. Similarly, the exis-
tence and the scope of the USO could also be explained
by regulatory capture. This would be the case if the
entrants successfully lobby in favour of strict restric-
tions on the historic operator’s pricing policy with the
intent of weakening its competitive position. At the
opposite extreme, one can also think of situations where
the historic operator itself may use its leverage on the
regulator to maintain a stringent USO as this may jus-
tify some of its privileges (e.g., monopoly protection in
some market segments).

3. Cost of universal service

Much of the debate on the USO has concentrated on
measuring its cost. However, it appears that the very
notion of cost of USO is rather ambiguous; both defini-
tion and measurement are problematic. In addition, it
will appear that the cost of the USO (whatever its defin-
ition) depends on the rest of the regulatory structure;
see also section 4. Consequently, there does not appear
to exist a general way of measuring the cost of the
USO. Instead, there are several competing concepts and
the precise measure that must be used depends both on
the question one wants to address and on the regulatory
environment.

3.1. Definition

There are at least two possible definitions, or types of
definition, depending on the perspective which is
adopted.

3.1.1. Profitability cost

The profitability cost can be defined as the loss in prof-
its incurred by the operator due to the USO. Put differ-
ently, it measures the ‘burden’ that the USO imposes on
the operator. The proper way to measure this cost con-
sists of comparing the profits realised by the operator at
the market equilibria with and without USO. This is
obviously not an easy task for it requires estimating the
hypothetical equilibrium that would occur if the USO
were removed, allowing all the operators to adjust their
prices accordingly.

The existing measures (like the ‘net-avoided cost’
approach) fall short of assessing the so-defined prof-
itability cost. They are essentially based on accounting
arguments and they coincide with our definition only if
prices and market structure do not change when the
USO is abandoned and if the operator has no direct ben-
efits from serving certain ‘non-profitable’ consumers
(reputation, long term strategy, etc.). They can never-
theless be useful as first approximations. In addition,
they may have interesting interpretations in some spe-
cific contexts. For instance if the USO is financed
through cross-subsidies (see section 4) the methods
based on Fully Distributed Cost essentially measure the
total amount of cross-subsidies which occur. This esti-
mation may be of some interest but one has to keep in
mind that it does not reflect a cost per se.

Note that if the operator is a regulated firm which faces
a binding profit constraint (at whatever level), the prof-
itability cost is, in principle, equal to zero (1). Though
surprising at first, this simply means that the profitabil-
ity cost is not the appropriate concept to use in this con-
text. The welfare cost defined below appears to be a
more pertinent measure in this case.
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(1) As long as the USO does not make it impossible to meet its budget
constraint; see Gallet and Toledano (1997) for a discussion of this point. The
same argument goes through (in the short run) for an operator subject to rate
of return regulation. In the long run (when the capital stock is variable) the
profitability cost under rate of return regulation is, however, not in general
zero anymore. 



3.1.2. Welfare cost

The welfare cost can be defined as the dead-weight loss
implied by the USO. To keep the argument as simple as
possible we shall assume here that the dead-weight loss
can be approximated by the loss in total (consumer plus
producer) surplus. The welfare cost is then obtained by
comparing the total surplus achieved at a hypothetical
equilibrium without USO to the total surplus realised
under the USO.

Let us illustrate this by the simplest possible example.
Consider a case of a single operator who faces two
types of consumers, high-cost (say rural) and low-cost
(say urban) customers. The highest value of total sur-
plus (1) is of course achieved if each type of consumer
pays a price which equals his marginal cost. Clearly,
this implies that rural customers pay a higher price than
urban customers. Next, to introduce universal service,
assume that the operator faces a uniform pricing con-
straint. The price will then be some (weighted) average
of the respective costs. Rural customers benefit as they
now pay a price below cost, while the urbans lose and
pay a price above cost. It can then easily be shown that
the decrease in the surplus urban customers necessarily
exceeds the increase in the surplus of the rural cus-
tomers. Put differently, total surplus decreases as uni-
form pricing is imposed.

One can cast this discussion within the traditional
equity-efficiency trade-off framework. Redistributive
policies which act through the price system (and lead to
‘distorted’ prices), have an efficiency cost. This cost
has to be balanced against their redistributive benefits
which depend on the weights of the different consumer
groups in the public authority’s welfare function (2).
Because of these benefits, the overall welfare-impact of
the policy may well be positive. Consequently, focusing
on the cost of the USO may be somewhat misleading;
the cost is only part of the story and even if it can be

properly defined and correctly measured it does not
indicate the overall impact of the policy. A first attempt
to correct this problem is presented in the next section.

3.2. A broader view: Evaluating costs and benefits
of universal service

The welfare benefits of the USO (through its redistribu-
tional impact) may be even harder to evaluate than its
cost. They depend on the weights which the policy
makers attach to the different groups of consumers and
these weights are, in general, not observable.

Cremer, Grimaud and De Rycke (1997) suggest a sim-
ple and operational method, inspired by cost-benefit
analysis, which allows one to measure the overall wel-
fare impact of the USO even if the objective function of
the policy makers is not known. The idea is to compare
the USO to alternative (second-best) policies while
holding the redistributive effort constant. Instead of
attempting to directly assess the redistributive benefits
of the policy they thus use an indirect approach. It con-
sists in comparing two policies (the USO and an alter-
native instrument) which achieve a given ‘amount of
redistribution’ in order to assess which of them involves
the least efficiency cost. The considered alternative pol-
icy is that of direct transfers financed through the gen-
eral budget and involving some ‘cost of public funds’.

To illustrate this method, let us assume that there are
just two consumer groups, respectively indexed r and u
(say rural and urban households) (3). Assume that the
currently imposed USO benefits r type consumers, for
instance because prices are uniform even though costs
are higher for these customers. Next consider the (hypo-
thetical) equilibrium that obtains if the USO is
removed. Let �Ur denote the difference in the surplus
of r type consumers between the USO equilibrium and
the equilibrium without USO. Per our assumption that
r’s are the beneficiaries of the USO, one has �Ur > 0.
Similarly, let �Uu ,�� m and �� c respectively denote
the corresponding variations in the surplus of type u
consumers, the profits of the USO operator (indexed by
m) and the profits of the competitors (index c). Note
that �Uu < 0 while the sign of the other variations is a
priori ambiguous. Finally, consider a direct transfer to r
type individuals, implying an efficiency cost of � per
unit (the so-called ‘marginal cost of public funds’)
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(1) See section 4 for more details on this two group specification.

(1) That is the unweighted sum of the surplus of the producer and that of the
different consumer groups.

(2) To be more precise, a regulator who is concerned with efficiency only (and
whose objective can thus be represented as the maximisation of total
surplus, with all consumer groups receiving equal weights) would favour
marginal cost pricing. Redistributive objectives, on the other hand, can be
introduced by considering an objective function which puts higher weights
on some consumer groups. In that case, marginal cost pricing continues to
be efficient, but it may not be the welfare maximising solutions. If
redistributional objectives are accounted for, it may well be desirable to
deviate from the efficient solution in order to switch to a pricing system
which is more favourable to consumer groups who receive a higher weight
in the regulators objective function (e.g., low income or rural households). 



which is determined to exactly compensate r consumers
for the removal of the USO. Put differently, the redis-
tributive effort is held constant. Cremer, De Rycke and
Grimaud (1997) show that the difference between the
level of welfare achieved with the USO and that
realised under the alternative cash transfer policy (with-
out USO), �W can be expressed as follows:

This expression provides a simple and operational test
for the relative efficiency of the USO compared to the
alternative system of cash transfers. If �W is positive,
than the USO is a more effective instrument of redis-
tributive policy than the direct transfers. Intuitively this
means that the welfare cost associated with distorted
prices in the postal sector is less than that associated
with the financing of cash transfers through the general
budget. If, on the other hand, �W is negative the con-
clusions are reversed and cash transfers are welfare
superior (1).

As far as data requirement is concerned, this test is not
more demanding than the assessment of the welfare
cost of the USO discussed in the previous section, with
the sole exception that it requires an estimate of the cost
of public funds �. Such are available in the literature
and are in the range of (0.2–0.3).

Finally notice that the comparison presented here rests
on the assumption that cash transfers are indeed feasible
on informational grounds. In other words, the ‘needy’
individuals can by identified in a costless way. As
argued above, this may not be the case in reality and
this problem has to be kept in mind when interpreting
the result of the welfare test. It is of no relevance if the
calculated value of �W is positive, for the USO is then
unambiguously the better policy. However, some pre-
cautions are necessary when the computed value of
turns out to be negative. In that case, one needs to have
a closer look at the feasibility of cash transfers in the
context of the particular sector. If they are altogether
not feasible, the comparison becomes meaningless. On
the other hand, if their implementation implies a cost,
the welfare evaluation should be corrected accordingly,

�W=(1+�)�Ur +�Uu +(1+�)�� m+�� c.

and this may well reverse the balance in favour of the
USO.

4. Implementation and financing

In this section, we consider, and attempt to evaluate, the
different possibilities to organise and finance a USO.
We first study the case of a monopolistic operator and
then that of a (partly or totally) liberalised sector. Our
aim is to go beyond a mere enumeration of scenarios
and of their respective advantages and disadvantages.
Instead, we cast the different problems within a unified
analytical framework which integrates the building
blocks we have established in the previous sections.
This approach allows us to provide an in-depth study of
the essential underlying issues and (hopefully) to pro-
vide some new insights which may clarify the debate on
the USO.

The monopoly case is of some interest in itself for it
continues to be empirically relevant, at least for the
time being. In addition, it is a useful starting point for
our analysis. It allows us to introduce and analyse a cer-
tain number of problems in the simplest possible way.
This sets the ground for the analysis of liberalised
industries which gives rise to a large set of new issues.

We shall show that under monopoly, the USO and its
financing mechanism create a number of ‘distortions’
which adversely affect overall efficiency. This effi-
ciency loss has to be balanced against the benefits (in
terms of redistribution, public good provision etc.) to
determine the appropriate extend of the USO (2).
Moreover, for a given level of benefits, the design of
the policy and of the financing mechanism ought to be
such that efficiency losses are as small as possible.
Though by no means trivial, this problem is rather stan-
dard and resembles in many respect a traditional
Ramsey pricing problem.

In the presence of competition, on the other hand, addi-
tional distortions may arise. The design of the USO and
its financing mechanism may now determine the very
nature of competition that can be sustained in the sec-
tor. It can affect the viability of existing operators as
well as the entry process in the industry. To take full
advantage of efficiency gains from potential or actual
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(1) An example of the empirical application of this test is provided by Cremer,
De Rycke and Grimaud (1997). This analysis is based on price and cost
data, a well a demand estimates, for the French mail service (La Poste). It
results in a positive value of �W (of about FRF 1 billion), pointing towards
a positive welfare impact of universal service (in the considered sector and
country). (2) The degree at which qualifying consumers ought to be subsidised.



competition it then becomes important to design the
USO and its financing mechanism in a ‘competitively
neutral’ way. This is a very complex problem as it
implies that the regulatory policy must strike the right
balance between two potentially conflicting objectives.
On the one hand, competitive neutrality requires that no
‘excessive’ protection ought to be granted to the USO
operator for this might interfere with the entry process
(and jeopardise the viability of potentially more effi-
cient entrants). On the other hand, if the USO is not
compensated in an appropriate way, its viability may be
threatened by possibly less-efficient entrants (who may
find a niche in the market because of phenomena like
‘cream-skimming’). This imposes a threat to both the
USO itself, and to the efficiency of the competitive
process in the industry.

Our analysis will show that the design of the financing
mechanism is the crucial ingredient for the reconcilia-
tion of these potentially conflicting objectives. The
choice of the appropriate financing mechanism will
involve various trade-offs which are, to a large extent,
sector (and country) specific. Consequently, it is not
possible to determine a single mechanism which would
be appropriate in all sectors (and in all countries). A
thorough analysis of the various policies is nevertheless
useful in that it allows us to reach a better understand-
ing of the advantages and disadvantages of the available
mechanisms, so that policy makers will be in a position
to evaluate the different options on an informed basis. 

4.1. Monopolistic sector

If there is a single operator in the industry, there are
essentially only two ways to finance universal service:
cross-subsidies and transfers from the regulator to the
firm. Transfers raise the usual issue of whether or not
the operator should be required to balance its budget.
From that perspective a transfer to finance the USO is
very much like a transfer to finance fixed costs and
such transfers are often deemed unacceptable for a vari-
ety of reasons.

To keep the presentation as simple as possible we start
with the case where transfers are indeed ruled out and
concentrate on cross-subsidies, the only financing
mechanism which is then left. Transfers will be reintro-
duced later and we shall allow for a financing scheme
combining the two instruments.

Let us thus consider the following highly stylised model
of a network industry. There is a single, public (or regu-

lated) operator which is required to balance its budget.
Further assume for the time being that costs are linear
in output and that there is no fixed cost (the impact of
more general technologies will be discussed below).
There are different types of consumers who differ in
their impact on the operators cost (and possibly in other
characteristics like income or preferences). Put differ-
ently, the (average and marginal) cost of providing ‘one
unit of service’ differs between consumer groups. In
case of the telecommunications or electricity sectors
one can think, for instance, of rural and urban cus-
tomers. Similarly, in the postal sector, costs (and espe-
cially the costs for mail distribution) depend on the
location of the addressee (rural or urban) and differ
between types of consumers (households or firms).

Ruling out, for the time being, the possibility of non-
linear pricing, the USO corresponds essentially to a
pricing policy under which (at least some) high-cost
customers pay a price below their cost while some other
individuals pay a price higher than their cost. Roughly
speaking, high-cost individuals are subsidised by low-
cost individuals (recall the budget-balancing assump-
tion).

Uniform pricing fits this definition, but it is just one of
the possible cases (an extreme case in some sense).
Roughly speaking, any policy where price differentials
are smaller than cost differentials can be referred to as
universal service.

The determination of optimal prices (and, hence, the
optimal design of the USO) is then essentially a
Ramsey pricing (or ‘taxation’) problem with heteroge-
neous individuals and with the possibility that the
objective function reflects redistributional concern.
Notice that universal service and its financing go hand
in hand here. Because of budget balancing, price subsi-
dies to high-cost customers can only be financed
through (implicit) ‘taxes’ on low cost customers.

Clearly, the solution to this problem does not, in gen-
eral, involve uniform pricing (over consumer types for a
given product or service). However, uniform pricing
can be imposed as an additional constraint (justified by
political economy and/or horizontal equity arguments).
Note that in the case of a single-product firm, budget
and uniform pricing constraints combined completely
determine its prices; there is no discretion left and the
pricing problem reduces to an accounting exercise. For
a multi-product firm, however, this is not the case any-
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more. Uniform pricing implies a particular pattern of
cross-subsidies for any given product, but cross-subsi-
dies between products (if any) are left to be determined.

These arguments remain valid under more general tech-
nologies, but the interpretations are then more compli-
cated. In particular, one can introduce a fixed cost.
Universal service (and specifically redistributive) con-
siderations then result in prices which differ from the
traditional Ramsey prices (obtained by maximising
unweighted total surplus). If the fixed cost is suffi-
ciently large it is possible that all consumers pay a price
which exceeds their marginal cost. However, because of
the redistributional concern, the high-cost customers
pay less than they would if prices were set merely
according to efficiency considerations.

So far, we have considered only linear pricing policies (1).
In many network industries, and in particular in
telecommunications and in the electricity sector, pricing
schedules are, however, generally non-linear. There is
typically a periodic fixed fee which implies that the per
unit charge paid by the consumer depends (and gener-
ally decreases) with quantity, even if the pricing sched-
ule is otherwise linear. In many instances, quite sophis-
ticated non-linear pricing schedules are used (2). The
availability of such pricing policies does not invalidate
the arguments presented in this section. However, it
adds more flexibility, both for the design and for the
financing of a USO. For instance, in the telecommuni-
cations sector, cost differentials are to a large extend
explained by locational variations in the cost of provid-
ing access to the network — marginal costs (of the
communications volume) being very similar. The sub-
sidisation of rural customers may then take the form of
a below cost access fee, compensated by an above cost
charge on urban customers. It should also be pointed
out, that non-linear pricing schedules are a particularly
attractive instruments as far as the support of low-
income customers is concerned (3).

Whatever the specific intend of the policy, the availabil-
ity of non-linear pricing is always a plus (4). It tends to

reduce the distortions associated with the financing of
USO and it is also an effective tool to target the subsi-
dies in a more effective way (5). Nevertheless, the
essential features of the financing mechanism described
above remain unaffected. Under monopoly, and in the
absence of a transfer from the regulator, a subsidisation
of some consumer groups is necessarily paid for by
other consumers (be it through a higher linear price or
through a higher fixed fee).

Finally, let us reintroduce the possibility of a transfer to
the operator. First, notice that for any given level of the
transfer, the problem essentially remains the same as
above (cross-subsidies without transfer) and the pricing
rules do not change. Actual prices (and in particular, the
extent by which high-cost customers are subsidised) do,
however, depend on the transfer. It can be noted in
passing that this illustrates a point made above, namely
that universal service per se and the mechanism used to
finance it are inter-dependent.

The determination of the optimal transfer is a slightly
more complicated problem. All essentially depends on
how the transfer itself is financed. If lump-sum taxes
were available, such a transfer could be financed with-
out any efficiency loss, it would become the dominant
instrument (no surcharges would be levied anymore).
Under the more compelling assumption that the financ-
ing of the transfer also involves an efficiency loss (the
so-called marginal cost of public funds) this result does
of course not go through. The optimal financing mecha-
nism is likely to be based on both instruments and it
strikes a balance between their respective efficiency
costs (marginal dead-weight loss of surcharges versus
marginal cost of public funds).

4.2. Liberalised sector

Many of the arguments presented in the previous sec-
tion remain valid if there are several competing opera-
tors. However, as discussed above, additional questions
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(1) Under linear pricing, the charge paid by a consumer is proportional to
quantity. Put differently, the per unit charge is independent of the
consumption level.

(2) Including menus of two part tariffs, where the consumer can choose between
different optional plans, implying each different levels of fixed fees and
variable charges.

(3) See Cremer and Gahvari (1996) for a detailed discussion of this aspect.
(4) As long as the regulator is benevolent.

(5) The redistributive properties of non-linear pricing in the public sector are
studied by Cremer and Gahvari (1995); see also Phlips (1983) and Sharkey
and Sibley (1993). Cremer and Gahvari show that non-linear pricing
(implemented for instance though a menu of linear contracts) may be an
effective way to extract higher payments from large (high-income)
consumers, thereby lowering the payments of small consumers. Observe that
such a policy in general implies a ‘high’ marginal price for small consumers
(but a low access fee) and a low marginal price for large consumers
(combined with a high access fee). On the applied side, Phlips (1983)
provides an enlightening discussion of ‘social tariffs’ (based on the pricing
policy in the Belgian electricity sector).



arise in such a context. There are now several alterna-
tive ways to organise and to finance the USO. In addi-
tion, the introduction of competition now introduces
additional sources of distortions which may be associ-
ated with the financing mechanism. As in the monopoly
setting, there continues to be a welfare loss associated
with the fact that some consumer pay prices which are
above their cost. And the appropriate design of the
financing mechanism has to account for this welfare
loss. However, the financing of the USO may now cre-
ate additional distortions in that it may interfere with
the very nature of the market structure which can be
sustained in the sector. On the one hand, an inappropri-
ate financing mechanism may be an obstacle to the
entry of potentially more efficient operators in the
industry. On the other, it may also give rise to the emer-
gence of inefficient entry in that regulatory restrictions
may foster the emergence of possibly less efficient
operators in some market niches. Consequently, the
design of the financing mechanism has to account for
its impact on the industry structure. If the entry process
is otherwise deemed to be efficient, this implies that the
financing of the USO has to be achieved in a ‘competi-
tively neutral’ way, hence minimising its interference
with the market process per se.

We shall distinguish between settings where the USO is
imposed on a exogenously determined operator and
those where the designation of the universal service
operator is part of the mechanism used to implement the
policy. Exogenous designation occurs, for instance, if
the USO obligation is imposed in an ad hoc way on the
historic (public or previously public) operator but not
on new entrants. Regulatory settings under which the
USO is imposed on all operators do also fall into this
category, but they give rise to specific problems which
need to be addressed. Alternatively, the operator facing
the USO can be endogenously determined e.g., through
an auction.

4.2.1. The universal service obligation is imposed on a
single, specified operator

Two sub-cases have to be distinguished:

4.2.1.1. The operator who faces the USO is solely
responsible for the financing

This setting is similar to the monopoly case considered
above. Specifically, the USO is financed though cross-
subsidies between the customers of the corresponding
operator. As above, one can also consider the case

where a direct subsidy from the government contributes
towards the budget of the operator.

Though similar, the current setting and the monopoly
case are, however, not completely equivalent.
Specifically, competition may limit the ability of the
operator to finance the USO through cross-subsidies.
The surcharges levied on some consumer groups may
open the door to cream skimming (by possibly less effi-
cient competitors) which creates additional distortions
and may threaten the viability of the operator.

This problems can be limited (though not eliminated)
through the definition of a ‘reserved sector’, that is a set
of products (services) or activities (like mail distribu-
tion) for which the operator enjoys monopoly protec-
tion. Nevertheless, the fundamental problem remains:
the ‘tax base’ (the set of goods on which surcharges can
be levied to finance subsidies to some consumer
groups) is restricted in an artificial way. In the light of
the results obtained in optimal tax theory this is likely
to bring about a welfare loss.

This point can be explained in a very simple way. It is
well known from standard microeconomic theory that
the welfare loss (dead-weight loss) of a tax increases
more than proportionally with its per-unit rate.
Consequently, the welfare loss-per-unit of tax revenue
increases as the tax increases. Now, this implies that for
a given total tax revenue, the total welfare loss will be
smaller if many goods are taxed at a low rate than if
few goods are taxed at a high rate. Put differently, the
larger the tax base, the smaller the welfare loss. This
argument is traditionally presented in the context of
commodity taxation. However, it immediately carries
over to surcharges levied as part of a system of cross-
subsidies which are in essence just a special case of
commodity taxes.

4.2.1.2. All operators contribute

This essentially amounts to creating a universal service
fund, financed through implicit or explicit ‘taxes’ on the
operators who are not subject to a USO. The proceeds
of this fund are then used to finance a transfer to (par-
tially) compensate the universal service operator for his
obligations. The result is a wider tax base (as opposed
to the above situation) which, by the optimal taxation
argument presented above leads, at least potentially, to
a welfare improvement. In addition, the contributions
imposed on the competitors may reduce the threat of
cream skimming. If the ‘universal service’ taxes are
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well designed, a competitor can only capture a market
segment if he is more efficient than the incumbent oper-
ator. Consequently, the competitive process can work in
a more efficient way and the survival of the incumbent
(universal service) operator is threatened only if he is
less efficient than the other firms.

There are several alternative ways to levy the contribu-
tions to the universal service fund:

• Universal service taxes (or fees); for instance, spe-
cific taxes levied on the competitors’ sales.

• Access surcharges; this option is of course only
available if the competing operators have to use
(part of) the USO operator’s network (1).

• Lump sum entry fees, which can be implemented
by selling or auctioning off licenses to operate in
the sector (see e.g., the postal sector in Germany).

Let us start by discussing and evaluating the first two of
these options. The following arguments can be put for-
ward:

• Universal service taxes and access surcharges are
equivalent if there is no possibility of bypassing
the network and if the network constitutes an
input which has to be used in ‘fixed proportions’
(it cannot be substituted by other inputs).

• Access surcharges appear to involve less transac-
tions cost than taxes. This is because it is suffi-
cient to increase the access fee which is levied
anyway. It is not clear, however, how significant
the difference really is, especially if the sales of
the competing operators are in any event subject
to some form of commodity taxation.

• If bypass or input substitution are possible, access
surcharges may induce inefficient bypass and/or
production inefficiencies.

• Universal service taxes are more transparent to the
consumers; the financing of universal service is
clearly separated from other issues (marginal cost
of access, financing of the network’s fixed costs

etc.) which may affect the determination of the
access charge.

Summing up, if both of these options are available,
taxes appear to be the better instrument. The third
option amounts to a lump-sum tax on operators. It
should not result in distorted prices (a sunk entry cost
does not affect the pricing decisions of a profit-max-
imising operator) but it may adversely affect entry. Put
differently, from a purely static perspective (for a given
number of active operators) it appears to be tempting to
resort to this instrument (2). From a dynamic perspec-
tive, however, lump sum fees may have a negative
effect on welfare as they reduce the number of active
operators and prevent entry of otherwise efficient firms.

At this point, a very important remark about the ‘inci-
dence’ of universal service taxes (or entry surcharges)
is in order. We have referred to taxes and access
charges as being levied on the operators. However, one
should keep in mind that their burden (or at least part of
it) will fall eventually on the consumers. Standard
results in the tax incidence literature are very insightful
in this regard. They show that the exact extent to which
the tax is reflected in the consumer prices depends on
the market structure and on the characteristics of
demand and technology, but not on whom the tax is for-
mally levied. Specifically, whether a tax is formally
levied on the operators or on their consumers does not
affect the way its burden is eventually split between the
agents. Put differently the price paid by consumers at
the after-tax equilibrium solely depends on the market
fundamentals equilibrium and is independent of purely
regulatory or legal definitions.

It should also be mentioned that ‘pay or play’ type
taxes, where the competitor has the option of not paying
the tax if he accepts himself the USO are a variant of
the policies under investigation in this section. They
present two additional features

• They may have the additional advantage of
enhancing efficiency. In particular they can pre-
vent the designated operator to ‘inflate’ the cost of
universal service for otherwise the competitors
would opt themselves for the USO. In that sense,
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(1) Cremer, De Rycke and Grimaud (1995) provide a detailed analysis of this
financing mechanism for the case of the postal sector. 

(2) It has to be pointed out though that in a second-best world, the relative
efficiency of different outcomes cannot simply be assessed by counting the
number of distortions.



a ‘pay or play’ system presents some similarities
with the franchising policy considered below.

• However, they may impose additional monitoring
cost on the regulator who may have to enforce the
USO for several operators.

Let us finally turn to the issue of how the level of the
universal service taxes (or access surcharges) should be
determined. At first, one might be tempted to argue that
the tax ought to equal the surcharge imposed (price
minus marginal cost) by the universal service operator
on its own clients (1). However, on closer scrutiny one
realises that this is not, in general, correct. Optimal
taxes and surcharges can easily be shown to depend on
demand elasticities, technologies and market structure.
Roughly speaking taxes and surcharges are equal only
if the market is perfectly competitive, all operators have
the same technology and the products sold by the uni-
versal service operator and those offered by its competi-
tors are perfect substitutes.

4.2.2. Franchising of the universal service obligation

So far, we have assumed that the USO is imposed on an
exogenously determined operator. This has been tradi-
tionally the case in many industries. However, over the
last few years, different arrangements have been pro-
posed in the debate and are now being experimented in
several countries. The essential feature of these alterna-
tive policies is that the designation of the universal ser-
vice operator becomes itself part of the financing mech-
anism.

One can think, for instance, of the following mecha-
nism. The regulator defines the USO and then organises
an auction. Operators submit a bid stipulating the com-
pensation they require to fulfil this obligation and the
franchise is awarded (for a given time period) to the
least expensive operator. Note that the auctions may be
local; that is, pertaining to the USO in a given geo-
graphical area.

The Australian system in the telecommunications sector
comes close to such an arrangement (2). However, it
differs in one respect, namely, that the USO is, in a first

step, granted to one (or several) operator(s) designated
by the Minister. Every year, the Universal Service oper-
ator then nominates its ‘net cost areas’, areas where the
USO imposes losses. Based on this report, the regulator
Austel, calculates the cost of the USO according to the
avoided costs method (3). This cost constitutes the basis
for the compensation of the USO, which is financed
through levies on all ‘participating carriers’ (4).The reg-
ulator is required to publish the result of its calculations
and the other operators can then compete for the USO.
Specifically, if an alternative operator can credibly doc-
ument that it will be able to fulfil the USO at a lower
cost, it may become the designated USO operator,
thereby being entitled to compensation from the other
operators. Put differently, even though it falls short of
an full-fledged auction based franchising scheme, the
Australian system does make the supply of USO con-
testable.

Franchising and auction based contracting mechanisms
have been discussed in detail in Part one (Chapter II) of
this report. The reader is referred to this chapter for a
general discussion of franchising, auctioning, and more
generally contracting procedures involving regulating
authorities and service providers. Here, we shall limit
ourselves to discussing the specificities introduced by
the USO component of the franchising. From that per-
spective, the franchising system appears to have a num-
ber of attractive features.

• It tends to ensure that the USO is assumed by the
most efficient operator at a (close to) minimum
cost.

• It allows one to avoid a number of distortions
associated with the mechanisms based on cross-
subsidies (cream-skimming, inefficient bypass,
adverse impact on entry) (5).

• It escapes the transactions costs implied by the
levying of a universal service tax.

• It requires less information than the alternative
arrangements. In particular it is not necessary to
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(1) This argument assumes that costs can be determined which is not a trivial
problem. 

(2) See Cave (1996) for a more detailed presentation of this arrangement.

(3) See, for example, Cave, Milne and Scanlan (1994). 
(4) Determined in proportion to ‘interconnect time’.
(5) The definition of an area offered to franchising is a delicate problem. If it is

too large, it involves a significant amount of heterogeneity. Some types of
consumers will suffer from the lack of competition within the area if bidding
has been done only in terms of the uniform tariff. If, on the other hand, it is
too small, low cost consumers may easily bypass the USO.



evaluate (marginal) costs for different consumer
types, demand elasticities etc.

On the other hand, it also presents a number of new
problems

• The regulator’s expected payment for the dis-
charge of the obligation will, in general, be lower
the larger the number of (non-colluding) bidders.
Consequently, the franchising scheme may not be
appropriate if the number of expected bidders is
small and/or if collusion amongst bidders cannot
be ruled out. Whether or not this problem is likely
to arise depends to a large degree on the specifici-
ties of the industries (technologies, number of
potentially active operators etc.). It also depends
on the particular auction which is used; for
instance, the specification of a ‘reservation price’
can be expected to mitigate that problem (1). In
addition, the local character of the auctions which
tends to reduce an operator’s start-up costs may
also enhance the number of potential bidders.

• In most cases, the franchisee will have to invest in
specific assets to fulfil the USO. This raises the
question of how to compensate the firm for these
investments, particularly in cases where the con-
cession would not be renewed. If the franchiser
cannot credibly commit to an appropriate com-
pensation scheme, the franchisee will be induced
to under-invest in the specific assets (anticipating
the danger of ‘expropriation’ at the term of the
franchising contract) and significant production
inefficiencies may result.

• A related problem is the appropriate evaluation of
(sunk) assets of the incumbent that may be used
by the franchisee. To the best of our knowledge,
neither the economics nor the accounting litera-
ture provides the necessary tools to address this

problem. The relevance of this problem, once
again, crucially depends on the specificities of the
industry. It appears less important in a sector like
telecommunications where existing infrastructures
may have become obsolete and where alternative
technologies are available (fibre optics or wireless
access). However, even in those cases, the pricing
of existing assets is important as it determines the
speed of adoption of new technologies. At the
other extreme there is, for instance, the railroad
sector. If the USO concern the operation of a cer-
tain number of trains per week between towns A
and B, there does not appear to be a reasonable
alternative to using the existing rail structure.

• The potential role of local communities and
administrations raises an additional set of questions.
Consider for instance the case of the postal sector where
the USO which is to be auctioned off may involve the
operation of a post office in a small village. Should the
municipality be allowed to participate in such an auc-
tion and, if yes, on what terms? An argument in favour
of its participation is that because of economies of
scope, the municipal administration may well be the
most efficient provider of such a service. However,
given the complexities of public accounting systems, it
appears difficult to organise such on auction on ‘fair’
terms

Finally, it should also be pointed out that franchising
different areas will not in general result in uniform pric-
ing. While uniform pricing within a given area can be
imposed as part of the franchising contract, it appears to
be much more difficult to ensure the uniformity of
prices throughout an entire country (2). Consequently, it
may not be the appropriate solution when (for reasons
alluded to above) public authorities intend to avoid geo-
graphical price differentials.
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(2) In telecommunication, for instance, franchising the USO would concern
mainly high cost (low demand). In urban areas, where demand is sufficiently
high, there may be room for several competing operators. Now, the price
level can of course be part of the franchising contract, but it is hard to
predict what will be the evolution of prices in the competitive areas (and
prices may well differ between these areas).

(1) There is, however, a commitment problem and the announced reservation
price may not be perceived as credible. In that case it may fail to effectively
deter collusion.



1. Introduction

The concept of universal service has undergone a great
deal of revisions by both academics and official bodies
since the original suggestion of Theodore Vail, the
President of AT&T in 1907, that a single supplier
should have the obligation to offer a telephone service
to anyone requesting it in any particular geographical
area. Although the precise nature of these revisions is
specific to each industry, in most cases, they have
essentially come as a consequence of the increasing
supply of new services made possible by the rapid tech-
nological progress and the associated structural changes
of the economic environment. This has notably been the
case in telecommunications and postal services.

This chapter reports on the way this concept is imple-
mented today throughout the world. The emphasis will
be particularly put, however, on some specific countries
and sectors. These particular experiences have reached
such a high level of maturity that their study would
undoubtfully provide us with a valuable source for a
forward-looking understanding of the fundamental
issues related to the implementation of universal ser-
vice. Chief among these issues are (i) which specific
services are to be included in the universal service
package? (ii) by which financial mechanism can one
ensure that such services will indeed be offered to con-
sumers?

This chapter is organised in two parts. The first part
(section 2) focuses on issues related to the definition of
universal service. More specifically, we present, for
various countries and sectors, the way universal service
has been formally defined and the main features of its
practical content. As mentioned above, we focus atten-
tion on some specific experiences. Those experiences
provide us with some definitions at a level of precision
that allows for useful economic analysis. The second
part of the chapter (section 3) examines, for some
selected experiences, the various mechanisms designed

to finance universal service and discusses the way these
mechanisms have been implemented.

2. The definition of universal service

2.1. Telecommunications

USA

The general spirit of the recent Telecommunications
Act in the United States has substantially affected the
content of universal service, although more so in its
practical aspects than in its basic principle (1). In its
fundamental conception, universal service aims at
bringing about the provision of quality telecommunica-
tions services at affordable rates to consumers, includ-
ing low-income consumers, in all regions of the nation,
in particular, rural, insular, and high cost areas.
Furthermore, rural healthcare providers should have
access to telecommunications services at rates compara-
ble to those in urban areas and libraries, and elementary
and secondary schools should be able to purchase
telecommunications services at discounted rates. Let us
now turn to a discussion of some issues related to the
implementation of this basic principle.

Before discussing the motivations, as described in the
1996 Act, behind the principle of universal service and
the extent to which these motivations are fulfilled in
practice, let us outline the specific services which are
included in the universal service basket. These are voice
grade access to the public switched telephone network
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II.  Universal service in practice —
Some experiences

(1) 1996 Act, Pub. L. No 104-104, 110 Stat. 56. The 1996 Telecommunications
Act is a substantial amendement of the Communications.of 1934. The
following citation from the 1996 Act pretty much describes its general spirit:
‘It replaces the paradigm of government-encouraged monopolies with one in
which federal and state governments work in concert to promote efficient
competition ... At the same time, the statute directs the Commision and the
states to work together to preserve and advance universal service, in ways
consistent with the new, competitive paradigm.’



(PSTN) with the ability to place and receive calls,
touch-tone signalling, single-party service, access to
emergency services, access to operator services, access
to interchange (longue distance) services and access to
directory assistance.

Four criteria provide guidance in the determination of
telecommunications services that should be considered
for inclusion into the definition of Universal Service.
These are the extent to which (i) the service is essential
to education, public health or public safety (ii) the ser-
vice has been subscribed to by a substantial majority of
residential customers (iii) the service is being deployed
in public telecommunications networks by telecommu-
nications carriers and (iv) the service is consistent with
the public interest, convenience and necessity.
Although all of these criteria should be considered in
the process of identifying services that fall into the defi-
nition of universal service, the Federal Communications
Commission (FCC) can include services that do not
necessarily meet all four criteria.

Several concerns have been expressed about this
approach to defining universal service. A first is
whether or not this definition concerns communications
services or is limited to telecommunications services
(the difference stemming from the fact that communica-
tions services can transform the content of transmitted
information). This question is important in view of the
rapid technological progress in the sector and the FCC
adopted the view that the definition should be restricted
to telecommunications services. Related to the dynam-
ics of the industry, a concern has also been raised that
the above detailed list of services would somehow
‘freeze’ universal service in the current technology and
the services made available by this technology. The
FCC adopted the view that universal service should be
an ‘evolving level of telecommunications services that
the Commission shall establish periodically taking into
account advances in telecommunications and informa-
tion technologies and services’.

Although voice grade access to the PSTN was moti-
vated by the need to ensure that consumers may access
(local) areas in which essential public services are
located, a concern was raised that subscribers in rural
areas often need toll calling in order to reach essential
institutions such as schools, health care providers and
government offices. Hence, basic interchange service
has been included in universal service. Touch-tone ser-
vice is motivated by the fact that it plays an important

role in allowing users to connect to various voice-mail
systems, on-line information services (e.g., community
bus schedules) and product-ordering services, although
the supply of this type of services varies from one state
to another.

The inclusion of single-party, rather than sharing of
line, service also reflects the forward-looking motiva-
tion in the design of the universal service package.
Indeed, single-party service is considered as a prerequi-
site for Internet access. Even though some telecommu-
nications actors recognise that upgrading multi-party
service to single-party service might take some transi-
tory time and involve some costs, the FCC has decided
that it should be included, in particular, because it is
consistent with the public interest, convenience and
necessity. Most importantly, it allows access without
delay to emergency services (such as basic 911, used to
seek police intervention) which are considered as essen-
tial to public safety. Access to operator and directory
services, viewed as services that assist consumers in the
completion and billing of telephone calls (which are
widely deployed and used), are considered as essential
in public health and safety emergencies as well.

The FCC supports the view that the services included in
the definition of universal service should be limited to
those carried on a single connection to a subscriber’s
principal residence and declines connection to second
residences even when those residences are located in
high cost areas. Single-connection of businesses in
rural, insular and other high cost areas are included in
universal service because the FCC finds that they share
similar general telecommunications needs with residen-
tial subscribers, namely, access for health, safety and
employment reasons.

The 1996 Act requires quality services. The FCC recog-
nises that it need not require specific technical stan-
dards of quality beyond those already adopted and
enforced by State quality rules. Hence, the FCC relies
on service quality data collected by the State commis-
sions to check that quality service is acceptable. The
1996 Act also states that quality services should be
available at just, reasonable, and affordable rates. The
concept of affordability is taken in both its absolute and
relative dimensions. Hence, the FCC considers that an
evaluation that considers price alone is inadequate.
Factors other than rates, such as calling area size,
income levels, cost of living, population density, and
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other socioeconomic indicators are important factors in
examining affordability.

The FCC notes that a relatively high penetration rate
suggests, but does not necessarily mean, that rate levels
are affordable, while a declining penetration rate might
be indicative of unaffordable rates (1). While monitor-
ing of demand (subscribership) constitutes a good tool
for evaluating affordability, it does not say much about
the hardship imposed by the purchase. The FCC consid-
ers that it is appropriate to use per capita income and
the cost of living in a local or regional area when deter-
mining affordability. Because of the important role of
these local factors, the FCC gives primary responsibil-
ity to the States in evaluating rate affordability.

As indicated above, access to Internet has been consid-
ered by the FCC as a necessity and used as a justifica-
tion for inclusion of single-party service in universal
service. On the other hand, the usage of Internet is not
included in the Universal Service definition despite the
suggestion of some telecommunications actors that it
should be. The FCC considers that ‘... Internet service
does not meet the statutory definition of a telecommuni-
cations service ...’. The FCC also predicts that, increas-
ing demand for Internet service will eventually circum-
vent the need to place toll calls to obtain this service
and consumers will simply need to rely on access to the
PSTN which is already part of universal service.

In a world of rapidly changing technology, incentives
for actors to favour the enlargement of the universal
service package might exist, as it will be clear from the
examination of the financing of universal service in the
next section. The FCC finds, however, that an overly
broad definition of universal service might offset the
fundamental goal of the 1996 Act, namely, preserving
the provision of universal service without hindering
efficient competition. But the FCC recognises also that
the definition of universal service should evolve and be
reconsidered in the future. Indeed, the Commission
recommends that it convenes a Board no later than
1 January, 2001, to revisit the definition of universal
service on the basis of the available information, in par-
ticular, the Commission’s collected data.

UK

At the present time, universal service provision is
essentially under the responsibility of British Telecom
(BT). It is defined as affordable access to basic
telecommunications services of all consumers reason-
ably requesting it regardless of where they are located.
These services include basic telephony, message for-
warding, directory and operator assistance, emergency
services, phone book provision and the availability of
public phones. Mercury, BT’s competitor, has no oblig-
ation of universal service provision. However, its
licence requires that its basic telephony offering cover
the whole country (2).

The recent publication of a consultation document by
OFTEL (December 1995) has generated a large debate (3).
The main objectives are geographic accessibility,
affordability and equal opportunities for customers with
special needs. As a result, special tariffs which are uni-
form across the country have been proposed. Also, a
high level of service for schools and public libraries
have been suggested. The availability of advanced ser-
vices for schools and libraries has been, however,
critized by other actors such as cable companies, on the
basis of discrimination, claiming that no-one else in the
system has access to these services. Furthermore, the
European Commission has found that this differential
treatment is in conflict with European competition
rules.

Germany

Recently, German telecommunications legislation has
experienced a wave of reforms. The restructuring (with
the aim of liberalisation) of the sector has been
launched in 1989 with the passing of Postreform I.
Deutsche Bundespost, the sole telecommunications
provider prior to 1989, had a universal service obliga-
tion to maintain a ubiquitous network and provide con-
nection to the network to all households and businesses.
Affordability and equal opportunities to all consumers
was ensured by uniform tariffs across the countries
independently of the cost differences associated with
distance.
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(1) Some caution needs to be taken with this procedure, though, as growth of
the penetration rate might well come as a result of strategic behavior of
firms.

(2) Note that the obligation seems to bear more on cable companies, which are
quite active in the local exchange business, than Mercury which has come to
specialise mainly in long distance.

(3) In February 1997, OFTEL. has released a consultative document which
analyses in great detail most of the important issues related to universal
service. In section 3, in which we discuss some practical aspects of the
financing of universal service, we draw heavily on this document.



After Postreform I was passed, Deutsche Bundespost
Telekom, the telecommunications services provider that
resulted from the breaking up of Deutsche Bundespost,
still kept the obligation of offering the basic telephone
service all over the country at uniform tariffs.
Furthermore, the following services were to be pro-
vided by Telekom under the same terms as the basic
telephone service: Directory assistance, public phones,
emergency services (in particular, in public phones),
telex and telegraph.

With the upcoming of Postreform II in 1993, universal
service was constitutionalised by an amendment to the
German Basic Law. This article states that the Federal
Government is under the obligation to ensure the provi-
sion of telecommunications services in an ubiquitous,
adequate and sufficient manner. Furthermore, it speci-
fies that this obligation will rest on any successor of
Telekom be it public or private. In fact, a more  precise
form was given to universal service by the 1994 Act on
the regulation of telecommunications and postal ser-
vice. This 1994 Act emphasises the role of regulation as
a way to ensure a ubiquitous and modern offering of
telecommunications services at affordable prices, equal
opportunities between rural and urban areas and the
achievement of social benefits through this offering of
services.

Following the adoption of the resolutions presented by
European Council of Ministers, the Federal Ministry of
Posts and Telecommunications (FMPT) published a
Draft Telecommunications Law aimed at preparing the
full liberalisation of the sector by 1 January 1998. This
draft notes that the universal provision of telecommuni-
cations services can be achieved through. The services
concerned are mainly the ones that are listed above.
Some precision is given as to the affordability. Prices
for basic telephony are considered as adequate if they
do not exceed the (real) price that a representative
household living in a non urban (where is considered as
urban an area of more than 100 000 inhabitants) pays
for its average demand. This calculation of prices is
aimed at ensuring the status quo level of demand by
households.

2.2. Postal service

EU

Universal service in postal services has been given
great attention by the European Community for various
reasons, in particular, because of the very widely spread

locations of users of these services and the associated
cost differentials. For instance, the Green Paper on
postal services published by the EEC in 1992 had
already examined this issue at length. On 15 December
1997, the Council adopted Directive 97/67/EC (1) which
outlines the conditions under which universal service is
to be provided within the Community. More specifi-
cally, the directive establishes some rules that identify
the services to be included in universal service, tariffs
and quality standards.

The directive asserts that Member States should take
the necessary measures to ensure that users are perma-
nently provided with postal services of specified qual-
ity, all over the territory and at affordable prices.
Member States should ensure that, among others, uni-
versal service should at least incorporate the following
facilities: the clearance, transport, sorting and distribu-
tion of postal items up to 2 kg, the clearance, transport,
sorting and distribution of postal packages up to 10 kg
and the services for registered and insured items. The
directive indicates, however, that the limit of universal
service coverage for packages may be increased to
20 kg. Finally, concerning postal packages arriving
from other Member States, the directive states that all
EC Member States should ensure the delivery, within
their territories, of packages up to 20 kg.

Concerning the quality of services, the directive empha-
sises standards of routing times, regularity and reliabil-
ity. The specific nature of these quality standards are to
be determined by Member States in the case of national
services, and by the European Parliament and the
Council in the case of intra-Community cross-border
services. The quality objective of the directive is that,
within the Community, 85 % of all items should be
delivered within three working days and 97 % within
five working days. The directive, however, notes that
some exemptions to these quality standards might be
given in some circumstances that may be justified by
the specific infrastructure and geography of the con-
cerned country.

As to tariffs, the directive states that they should be
affordable to all users and geared towards costs.
Nevertheless, Member States might find it appropriate
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(1) OJ L 15, 21.1.1998, pp. 14–25.



to apply a uniform tariff throughout their national terri-
tory. In all cases, though, the Directive indicates that
tariffs must be transparent and non-discriminatory.
Concerning the cross-border provision of universal ser-
vice, the directive suggests to Member States that termi-
nal dues, i.e. the remuneration of the distribution of
incoming cross-border mail, should be set according to
the cost of processing and distributing this mail and the
level of quality. Moreover, these terminal dues should
be transparent and non-discriminatory (1).

2.3. Railway transport

EU

The services provided by railway transport companies
might roughly be classified into four categories. Local
and regional transport corresponding to a small distance
(less than 50 km) and a short duration (less than an
hour), inter city transport, international transport and
freight transport.

Member States have some impact on the way these ser-
vices are provided since, typically, a contract is signed
between the operator and the state or regional authority.
There are, however, some guidelines on the way these
contracts should be set up which are described in the
Council Regulation (EEC) No 1893/91 (2). This rule
specifies the obligation for the operator to ensure conti-
nuity and regularity of service and some capacity, and
various other obligations such as no-exclusion, afford-
ability of prices and price discounts to particular groups
(students and retirees).

There is a strong obligation for the operator to provide
local and regional service of regular frequency at a fair
level of unit price which is independent of time of day
but decreasing in distance. There is a generalised trend
towards the softening of the universal service con-
straints on national service, nearly no constraints on
freight transport and no constraints at all on interna-
tional service.

2.4. Water

EU

The notion of universal service in the sector of water
refers to the obligation for the operators to provide
water of good quality to all consumers at affordable
rates.

Within the EC, standards of quality are set through
European norms. The first of these norms (Council
Directive 80/778/EEC) establishes the quality of water
used for human consumption. It specifies some allowed
concentration ratios for 62 parameters concerning
drinking water. The second (Council Directive
91/27/EEC) concerns the processing of used water in
urban areas, hence its purification. It requires that com-
munities invest in equipment necessary to collect and
purify used water (sewerage system) within a specified
time frame.

These norms are rather severe and only a few countries
succeed to satisfy them. Some countries, such as
Portugal, Greece and Finland, are lagging behind and
thus will have to invest heavily in technology in order
to comply to these norms. No individual country in
Europe has a stronger regulation than that dictated by
the EC norms which, therefore, are binding for all
European countries. The objective is to provide
European residents with good quality water, which, in
some countries, currently, needs to be improved. It
should be noted that the norm concerning the purifica-
tion of used water is the most difficult to satisfy and,
today, precisely, quite a few countries do not meet this
norm.

The obligation to serve all consumers bears on both the dis-
tribution of water and the purification of used water.
Concerning the distribution, the operator has to supply
water only to those households that are connected to the
network, which constitute the large majority of households.
The same obligation applies to the purification of used
water, although fewer households are connected to the
purification network than to the distribution network (3).
The households which are not connected to the network
have, in general, their own water-purification facilities.
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(1) Recents multilateral agreements among countries of the Universal Postal
Union (UPU) indicate that operators have the obligation to deliver mail of
foreign origin at ‘terminal dues’ representing 80 % of domestic price.
Furthermore, in case of insufficient quality of service, some penalties are
imposed on the operator of the country of destination.

(2) OJ L 169, 29.6.1991, p.1.
(3) On average, in Europe, 89 % of households are connected to a distribution

network, whereas only 76.5 % are connected to a sewerage system.



This is, in particular, the case in Finland, Italy, Ireland,
Spain and Greece where the households which are not
connected to the network of purification of used water
are equipped with septic tanks.

The affordability of rates is linked to the requirement of
balanced budget of the operators. Prices are set just to
recover costs of supplying water. Hence, average cost
pricing seems to be the rule, with three notable excep-
tions though, Italy, England and Wales. In Italy, water
is sold at below cost and in England and Wales a price
cap system is utilised which is revised annually accord-
ing to profit levels. In the case where water supply is
under local government authority or government-owned
firms (e.g., Germany, France, Italy, Finland, Portugal,
Sweden, etc.), the price is set by the local authority
which ensures affordability. If the network is managed
by a private firm, still a state agency exercises some
oversight on its pricing policy. For households that do
not possess a water meter, a tax determined by the city
hall is levied on them.

USA and Japan

In the United States, while states have some autonomy
with respect to the establishment of norms of quality for
drinking water and purified water, various rules have
been set at the federal level. These rules include the
Federal Water Pollution Control Act Amendments
(1972), the Clean Water Act (1977) and the Water
Resource Development (1986). Nowadays, the legisla-
tion which governs the universal service obligation in
terms of quality norms is the Drinking Water
Regulation.

In Japan, the law on water passed in 1970, specifies two
series of norms; one related to the consumption of water
by households and the other to the protection of the
environment. Following some serious chemical contam-
ination of drinking water in 1990, the Ministry of
Health has established a new legislation which incorpo-
rates stricter norms of quality.

In both the United States and Japan, operators do not
have an obligation to provide drinking water to house-
hold located outside their serving area, i.e., those who
are not already connected to their network. In both
countries, affordable prices are implemented through a
balanced-budget constraint imposed on the operator by
some local regulatory authority.

2.5. Electricity

Universal service in this sector consists of the obliga-
tion of electric utilities to supply service in a continuous
manner, to meet the needs of all customers requesting
it, and provide it at the minimum possible price without
damaging the environment. In no country does there
seem to exist an obligation for the power distribution
operator to connect individual users to the main net-
work: indeed, constructing dedicated lines and trans-
formers for potential isolated customers would cost
more than installing individual generators at the con-
sumption site. However, most countries include, in their
national or regional plans, the connection of newly
developed residential and industrial areas to the power
distribution networks.

The continuity obligation is the guarantee, in time and
space, of secure power supply. Roughly speaking, this
means that an electricity provider must guarantee the
continuity of this provision to any connected customer,
unless a contract for load-shedding has been agreed
upon. The electric power utility must take the necessary
actions to meet total demand and provide service at the
minimum cost. This obligation, although not a legal
obligation per se, is included in all countries’ regulatory
schemes. Finally, in all countries the above obligations
are implemented under constraints imposed by environ-
mental protection.

In some countries, such as the UK, where the genera-
tion of power and its distribution are done by separate
entities, there is a particular aspect of service obligation
which is worth mentioning. Electricity generation firms
are usually bound by a contract to provide some level of
supply taking into account their capacity. If the supply
level is inadequate, however, the very stability of the
network may be called into question. Hence, even
though these generating firms do not have a universal
service obligation per se, the threat of breakdown of the
network by itself puts them in a situation of a de facto
obligation of continuous supply within their contractual
commitment. The authority in charge of the generation
pooling and dispatching has the ultimate obligation to
monitor demand and supply. In case of foreseen short-
age, it may rely upon alternative domestic generating
firms and imports from France or Scotland. In Spain, a
new (but not yet implemented) law allows the provision
of power supply by an independent industry besides the
integrated one. If the power generating firms of the
independent industry cannot meet their delivery com-
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mitments, the integrated sector is in charge of fulfilling
those commitments.

Finally, distribution firms have an explicit obligation to
serve their clients.

2.6. Gas

There seem to be very few universal service obligations
in the gas industry. Indeed, in contrast with telecommu-
nications, postal and electricity services to which
almost everyone has access, a non-negligible fraction of
populations is not connected to gas network. There
exist, however, various substitutes to gas for both resi-
dential and industrial services.

3. The financing of the universal service

3.1. Telecommunications

EU

Various measures have been, and are being, put in place
at the European level in order to prepare for complete
liberalisation of the telecommunications markets in
most of the countries of the Community by 1 January
1988. It has been recognised, however, that actions
need to be taken to ensure that universal service is
delivered to residents in the new competitive environ-
ment. The Community has established a framework that
sets limits on what may be funded from a universal ser-
vice funding mechanism and gives details on how such
a mechanism should operate. The Full Competition
Directive states that Member States ought to clear from
the Community any plan of implementation of a univer-
sal service funding mechanism.

The Commission has set detailed Guidelines on the
costing of universal service. In particular, the
Commission insists on the need to incorporate in the
costing methodology the notions of unavoidable costs,
efficiency and intangible benefits (although recognised
by the Commission to be difficult to evaluate) of being
a universal service provider such as enhanced brand
recognition, benefits from ubiquity, life cycle and
advertising benefits. Within this framework, however,
Member States have some discretion over how specific
arrangements are to be made, in particular, on whether
or not the need for a special funding arrangement is
warranted, the scope of the universal service basket, the
precise nature of the funding mechanism and the mode
of determination of the providers of universal service

and the contributors to its funding (1). The recent expe-
rience in the UK (which we describe in some detail
below), in which the telecommunications market has
reached a great level of maturity, provides us with
invaluable information.

UK

The state of play concerning the funding of universal
service in the UK might be summarised by the two fol-
lowing consultative rounds initiated by OFTEL. At the
end of 1995, OFTEL has published an initial consulta-
tion document in which it proposed a levy on all
telecommunications operators to finance a universal
service fund. In a recent (February 1997) consultative
paper, OFTEL has rejected the idea of a fund to which
British Telecom’s (BT) competitors would contribute to
compensate it for providing universal service. Although
OFTEL does not consider that, for the time being, there
is a need to establish a funding mechanism, it recog-
nises that such a need might arise in the future.
Consequently, it has made some propositions on the
kind of mechanisms which might be appropriate and
committed itself to review the universal service
arrangements in 1999.

The decision has been based on an evaluation of the
cost and benefits to BT of providing universal service.
The main features of this cost/benefit analysis are
reviewed below. Given that some room is left for a pos-
sible institution of a universal service funding mecha-
nism in the future, OFTEL has laid down the basic prin-
ciples that should govern such an arrangement. Some of
these guiding principles are discussed below.

In order to determine whether or not the universal ser-
vice provider (BT) needs to be compensated, OFTEL
has analysed both the cost and benefits associated with
holding the obligation of providing universal service.
OFTEL considers that direct financial costs are only
part of the story and, indeed, argues that there exit ben-
efits associated with the obligation, although it recog-
nises that more work needs to be done to evaluate those
benefits. Let us examine the cost and benefits sides of
OFTEL’s argument in turn.
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(1) It should be emphasised that, as recognised by the Commission, whether or
not an arrangement based on a universal service fund is needed depends
crucially upon some specific features of each Member State. Factors such as
population density and topography have a major impact on the cost structure
of the network and, therefore, are expected to be determinant in the decision
to set up a universal service fund.



OFTEL considers that there exists a universal service
cost (gross from the benefits that will be discussed
below), if the operator’s revenues from serving a cus-
tomer or a group of customers do not cover the costs it
incurred in providing service to those customers. This
universal service ‘deficit’ might arise because the opera-
tor has to apply a uniform tariff both across customers
and geographical areas, even though the costs of serving
them differ. OFTEL considers that these direct financial
costs of universal service should be measured by the dif-
ference between foregone revenues and long run avoid-
able costs. It particularly draws attention to the fact that
revenues should take account of, besides line rentals and
connection charges, both incoming and outgoing calls.

The elements of universal service that are costed are
‘uneconomic’ (unprofitable to the operator) areas, cus-
tomers and public call boxes. Other components of uni-
versal service which are not included in the costing
analysis are BT’s maritime services, emergency ser-
vices and services for the disabled; the reasons for not
including them being that they are funded from other
sources or they are an obligation upon all operators.
Based on available data for 1995/96, OFTEL estimates
that less than 0.5 % of the total number of UK lines are
uneconomic and impose a universal gross cost of GBP
10 million to GBP 15 million. Uneconomic subscribers
and public call boxes represent 6 % to 7 % of the total
UK subscribers’ base and about 20 % of the total num-
ber of BT public call boxes, with estimated net cost of
GBP 45 million to GBP 55 million and GBP 10 million
to GBP 15 million, respectively. Hence, an estimate of
net cost to BT of universal service of GBP 65 million to
GBP 85 million has been obtained by OFTEL.

OFTEL has argued that the cost of universal service
should be adjusted for efficiency of production, the rea-
son being that if such a cost constitutes the basis for
determining the contributions of other operators to the
funding mechanism, those operators should not be
expected to pay for the inefficiency of the universal ser-
vice provider. A downward adjustment factor of 5 %
has been applied to the above total cost (to obtain an
estimate of the efficiency level of avoidable costs),
based on the estimation that BT’s operating costs are
5 % higher than the costs of the most performant LEC
in the United States (also, the assumption that the same
inefficiency factor applies to capital costs has been
made). Given that the efficiency adjustment factor
reduces avoidable costs (and that universal service cost
is the difference between revenues and avoidable costs),

the impact on cost of universal service can be substan-
tially higher. OFTEL has estimated universal service
cost adjusted for efficiency in the range of GBP 45 mil-
lion to GBP 65 million.

OFTEL has also conducted a study aimed at estimating
the cost of universal service in the future. Concerning
the servicing of the uneconomic areas, OFTEL consid-
ers that, given the technological developments for
which BT has access, forward-looking calculation of
avoidable costs should reduce those costs by about one-
half. For the economic customers, the main change in
the universal service cost in the future might come as a
result of the introduction of new services into the uni-
versal service package. An estimate of the impact of
this variation of the universal service basket has led
OFTEL to adjust the cost of universal service due to
uneconomic customers upward from GBP 30-40 mil-
lion in 1996/97 to GBP 40-60 million in 1998/99. As to
future universal service cost of uneconomic public call
boxes, OFTEL has considered that since BT has been
given more flexibility to re-site its public call boxes,
these costs should be reduced. Overall, OFTEL has
come up with an estimate of the total cost of universal
service adjusted for efficiency, for 1998/99, that ranges
from GBP 45 million to GBP 80 million. Recall that
these cost estimates are gross of benefits of providing
universal service and that those benefits are considered
as important by OFTEL. Let us now outline some of
these benefits.

In order to evaluate the net cost of universal service,
OFTEL considers that some current or future benefits
stemming from the provision of universal service should
be subtracted from the above estimated costs. OFTEL
realises that quantifying those benefits is a difficult task
and one can only hope for a rough estimate (1). The pre-
cise nature of these benefits, OFTEL realises, might be
different between uneconomic areas and customers, on
one hand, and uneconomic public call boxes, on the
other hand.

Three types of beneficial effects are identified by
OFTEL as possibly related to the servicing of non-eco-
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(1) OFTEL interesingly notes that ‘in principle, the scale of these benefits
would be revealed in a competitive auction for the minimum subsidy that an
operator would require to take on the responsibility for providing specified
elements of universal service obligation...’. Furthermore, ‘OFTEL intends to
explore the possibility of tenders for parts of universal service...’. (OFTEL,
February 1997, ‘Universal Telecommunication Services’, Consultative
Document.)



nomic areas and customers: ‘life-cycle effects’, ‘ubiq-
uity’ and ‘brand enhancement and corporate reputa-
tion’. Life-cycle beneficial effects to an operator servic-
ing uneconomic areas and customers might exist
because providing service to those areas and customers
now might increase the probability of servicing them
later when they become profitable. Because new house-
holds to an area might not be aware of the existence of
BT’s competitors, OFTEL (and BT, although there was
a disagreement on the size of the effect) considers that
BT obtains an advantage from ubiquity. OFTEL consid-
ers that servicing uneconomic areas and customers has
the effect of enhancing the brand image and, more gen-
erally, the corporate reputation of the service provider.
This might translate into beneficial effects on overall
current and future profitability, e.g., by slowing down
the loss in BT’s market share due to competition.
OFTEL’s estimates led it to conclude that ‘... the size of
the benefits in aggregate is likely to be sufficiently large
to offset the estimated universal service costs’ of serv-
ing uneconomic areas and customers (see OFTEL,
1997).

Concerning benefits of serving uneconomic call boxes,
OFTEL identifies two types of effects: life cycle effects
(motivated here by the existence of a significant vari-
ability in revenues from individual call boxes over
time) and the value of advertising of BT’s logo an call
boxes and the subsequent positive effect on the corpo-
rate reputation. Again, OFTEL concludes that these
benefits would certainly offset the universal service cost
of public call boxes.

Although OFTEL realises that the results of its attempt
to quantify the cost of universal service, net of benefits
to the universal service provider, heavily depends upon
the quality of the data (which it invites BT to improve
by supplying more precise figures), it came to the con-
clusion that, for the time being, ‘ there is no proven case
that there is an undue financial burden on BT that
would justify setting in place new universal service
funding arrangements’. (see OFTEL, 1997)

We have discussed above how OFTEL has reached the
conclusion that there is currently no need to set up
funding arrangements to finance universal service.
However, OFTEL recognises that this need might arise
in the future. Indeed, if an undue cost burden on the
universal service provider were proven to exist, OFTEL
considers that it would be appropriate to put in place
funding arrangements in which all public operators

would contribute to the net cost associated with univer-
sal service (1). In the event these arrangements are to be
made, some important issues associated with their
implementation are explored by OFTEL. Let us say a
few words about each of these issues.

First, there is the obvious question of who the contribu-
tors to the funding mechanism would be. OFTEL con-
siders that, since universal service concerns society as a
whole, if any cost burden were to arise for its provider,
it should be spread over as wide a cross-section of oper-
ators as possible (that is to say, over the largest possible
cross-section of users). Hence, OFTEL’s view is that
‘... all public network operators with an individual
Telecoms Act licence could be potential contributors ...’.

Second, what would be the basis for the calculation of
contributions? Two directions are explored. One might
take the view that contributions ought to be set accord-
ing to revenues, more specifically, in relation to as wide
a revenue base (from telecommunication services) as
possible. Alternatively, one might challenge the formi-
dable task of relating the contributions to the benefits
that universal service brings to users (2). Although,
some operators have suggested the use of call minutes
as a basis for determining contributions, for reasons
related to ease of information collection and auditing,
OFTEL has favoured revenues (3).

Third is the issue of how would the funding mechanism
be administered. OFTEL has explored two alternatives.
One which would require the settling of an actual fund
administered by an independent body. Another which
wouldn’t require the creation of such an independent
institution, but rather would rely on the compliance of
all concerned operators to some specified rules of
organisation of the financing of universal service.
OFTEL refers to the latter option as a ‘virtual fund’. In
both options, OFTEL has the responsibility of specify-
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(1) Such a funding mechanism is not expected to be set up before the review of
the net cost of universal service by OFTEL in 1999.

(2) An effect of the universal service obligation is to increase the number of
users of the network relative to a situation without universal service
obligation. Hence, this creates a positive externality on the profitable
subscribers as they can access and be reached by a larger network, in
particular, the network of unprofitable (universal service) subscribers. See
OFTEL (February 1997) for a further discussion of the benefits of universal
service to customers.

(3) A further justification is that, broadly speaking, two customers with the
same telecommunication bill would make the same contribution to the fund
under a revenue-based contribution system, which is not necessarily the case
under a usage-based contribution system.



ing the costing methodology to be used, the concerned
operators and the basis for the calculation of contribu-
tions. Clearly, a virtual fund approach has the feature of
being more decentralised than an actual fund approach.
Although the actual fund approach has had the support
of OFTEL in its December 1995 consultative docu-
ment, the potential high costs of administering such an
actual fund has recently (as of February 1997) led
OFTEL to favour the virtual fund approach.

Finally, as competition is leading the way in the
telecommunications industry, OFTEL has considered
the possibility of using market forces as a means of
inciting the provision of universal service in the econ-
omy. As the principle that universal service is costly
and, hence, ‘someone has got to pay for it’ is generally
well accepted, the introduction of competition in the
delivery of universal service would ensure that this is
done in the most efficient way. OFTEL has explored
two incentive-based mechanisms: the auction and the
‘pay or play’ mechanisms. A brief discussion of some
of the practical issues raised by these two methods is
certainly worthwhile.

Competitive tendering for areas could, potentially, be a
useful means of testing whether or not there exists a net
universal service cost of serving uneconomic areas (1).
In practice, the idea is to auction off the universal ser-
vice responsibility for specific areas that include both
potentially profitable and non-profitable sub-areas. This
would encourage the most efficient delivery of service
in those areas. The same scheme might be used for pub-
lic call boxes. In practice, the responsibility to provide
reasonable access to public call boxes can be merely
incorporated in the contract for servicing an area which
is tendered. But, strictly speaking, a group of economic
and uneconomic call boxes can be subjected to a tender
process (2). Because areas might include both profitable
and unprofitable customers, tenders can also be used for
some residual obligations such as the provision of new
services included in the universal service package.

The performance of the tendering mechanism described
above depends crucially upon the organisation of a gen-
uinely competitive auction. One difficulty might arise

from the fact that there might be relatively few bidders
in any given area, in particular, if it is considered as
uneconomic. Indeed, in practice, only the operators that
have, or are willing to invest in, costly infrastructure in
the area in question might be interested in the tender.
The process is therefore vulnerable to strategic behav-
iour on the part of the bidders. OFTEL has explored
some ways of designing the process so that the undesir-
able effects of market imperfection are minimised.

In order to counter collusive bidding, OFTEL has
explored the idea of fixing a reserve price based on its
estimation of net cost of universal service to the current
provider (BT). If no better tender bid has been made,
the status quo is maintained, i.e., BT continues to pro-
vide universal service. Also, OFTEL considers that a
single-round auction of sealed bids might be preferable
to a multi-round auction that might leave some room for
collusion. Sequential tenders for different areas have
been considered by OFTEL as useful for bidders to
learn from the conduct of the earlier tenders, but might
well invite collusive behaviour.

OFTEL draws attention to the ‘winner’s curse’ problem
which might arise because of the asymmetric informa-
tion between bidders on the costs of servicing some
given areas. Indeed, because of the large demand of
desegregated data needed to evaluate the net cost of
universal service, the incumbent (BT) might be at an
advantage, with respect to its competitors, when formu-
lating the size of its bid. Hence, because of this infor-
mational disadvantage, a competitor would only win the
tender at a subsidy (for the provision of universal ser-
vice) insufficient to cover its net costs. Finally, OFTEL
has anticipated the situation in which, because of the
high entry (infrastructure) cost, no operator competes
with BT for a tender as it might likely be the case for
uneconomic areas. One possible way considered by
OFTEL then is to have BT transfer or lease assets to
potential universal service providers. Besides the legal
and practical difficulties that needs to be taken care of,
this option might put the incumbent (BT) in an advanta-
geous position when bidding against operators relying
on transfers or lease of assets from their competitor.

An alternative method of using market incentives for
the delivery of universal service that has been explored
by OFTEL is the idea of ‘pay or play’ whereby an oper-
ator could choose voluntarily to provide service to
uneconomic customers and get in return the eligibility
to receive universal service funding. Naturally, in a
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(1) The critical assumption here is that of a truly competitive auction, which, in
practice might be violated, as dicussed below.

(2) In theory, an auction might be organised for each individual call box.
However, this process is most likely to be impracticable.



context where all operators make contributions, this
funding would be discounted off the operator’s contri-
bution to the net cost of universal service.

3.2. Postal service

EU

As a general rule, universal service is financed through
cross-subsidies combined with the exclusive reservation
of some specified markets corresponding to services
included in the universal service basket, the so-called
‘reserved area’, for the universal service provider(s). In
addition, Member States have the authority to establish
a compensation fund if the cost burden on universal ser-
vice providers is large.

Article 7 of Directive 97/67/EC (1) specifies the ser-
vices which may be reserved for the operator(s) that
provide universal service. Each Member State may take
the necessary measures to reserve for the universal ser-
vice provider(s) the following services: clearance, trans-
port, sorting and delivery of items of domestic corre-
spondence, whether by accelerated delivery or not.
These items should satisfy simultaneously two criteria:
a price criterion and a weight criterion. Their price
should be less than five times the public tariff for an
item of correspondence in the first weight step of the
swiftest standard category where such a category exists.
Their weight should be less than 350g. Moreover, to the
extent that it is necessary for the viability of universal
service, cross-border mail and direct mail may continue
to be a reserved area, within the price and weight limits
defined above (2).

The directive also addresses the issue of the safeguard
of universal service against ‘cream-skimming’. Non-
reserved services may fall either within the domain of
universal service or outside. For those services belong-
ing to the universal service basket, which, potentially,
may pose the problem of cream-skimming in a signifi-
cant manner, the directive indicates that Member States
may introduce authorisation procedures such as individ-

ual licences. Although the problem may be less severe
in the case of non-reserved services lying outside uni-
versal service, such authorisations may be desirable in
order to guarantee compliance with essential require-
ments. Again, the directive states that the implementa-
tion of such measures is left to the Member States’ dis-
cretion.

As indicated above, Member States may establish a
compensation fund (administered by an independent
body) to further ensure the financial feasibility of uni-
versal service. Indeed, it may well be the case that the
cost burden imposed by universal service jeopardises
the financial viability of its provider(s). In this case, the
granting of authorisations to offer non-reserved service
may be made contingent upon actual contribution to
that fund. It goes without saying that since the granting
of authorisations is left to the Member States’ discretion
there is a need for a harmonisation of these procedures.
The directive indicates that this harmonisation process
is on the EU agenda.

The directive states that the universal service providers
ought to keep a clear and transparent accounting sys-
tem. In particular, it emphasises the obligation for uni-
versal service providers to keep separate books for
reserved and non-reserved services. Furthermore, the
accounts for the latter services must specify without any
ambiguity the services which are included in the univer-
sal service package. Finally, the directive specifies the
principles for the allocation of those costs which cannot
be directly assigned to a particular service, and the rules
to ensure the enforcement of the separable cost account-
ing system.

Germany

As indicated above (in the case of telecommunications),
an amendment to the German Basic Law has included
in the constitution the obligation of the federal govern-
ment to ensure provision of universal service.
Anticipating the liberalisation of the sector, to be effec-
tive as of 1 January 1998, it has been decided that this
universal service obligation applies to all potential oper-
ators.

Entry into the industry is to be organised through
licensing. However, as discussed in the definition of
universal service, an exclusive licence is granted to
Deutsche Bundespost, the historical monopolistic
provider of postal and telecommunications services
(divested from its telecommunications activities), for
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(1) OJ L15, 21.1.1998, pp. 14–25.
(2) Liberalisation of the postal market within the EU will proceed in different

steps. The directive states that by 1 January, 2000, the EU should make
decisions towards the liberalisation of cross-border and direct mail.
Furthermore, the EU will review the price and weight limits taken account
of the economic, social and technological developments of the moment, as
well as the financial equilibrium of the universal service provider(s). These
decisions are to be effective 1 January, 2003.



the provision of regular letters weighing less that 350 g
and the price of which is less than five times the basic
rate. This exclusive licence is to be maintained until full
liberalisation (January 2003). The monitoring of univer-
sal service obligation is then to be carried out by an
independent regulatory agency.

If the terms of universal service obligation are not satis-
fied, the agency can impose compliance on the ‘domi-
nant’ licensee. If the regulatory body expects a potential
deficit related to the provision of universal service, it
can organise an auction for the universal service obliga-
tion. If this auction is indeed organised, the regulatory
body pays the winning operator the amount of the bid.
If no bidding process occurs and a deficit turns out to be
realised by the universal service provider, then the regu-
latory body compensates this operator for it. In both
cases, the funds come from contributions of all opera-
tors whose sales are in excess of DEM 500 000 in pro-
portion to their market shares.

Sweden

The Swedish postal services market was deregulated in
January 1993 by an Act of Parliament which put an end
to the historical monopoly of the Post Office, although
one should note that, to a very large extent, the Post
Office de facto monopoly remains. The Post Office
faces universal service obligation and receives compen-
sation for some specific services (such as the distribu-
tion of the literature for the blind). A current (particu-
larly heated) debate, however, raises some questions
about the competitive behaviour of the Post Office and,
therefore, the appropriability of such compensations (1).

3.3. Water

The drinking water industry is essentially monopolistic.
In general, each large city is served by a network which

is the property of either a private or public firm. This is
the case for the purification of used water as well. In
smaller cities and rural areas, typically, the local author-
ities join their efforts in delegating a private or public
firm for the management of a common network.

EU, USA and Japan

Cross-subsidies going from (urban) low-cost customers
to (rural) high-cost customers appear to be the main
instrument used to finance universal service in the
water sector. More specifically, average cost pricing
(corresponding to the balanced budget constraint
imposed on the operator) allows the operator to use the
profits from serving low cost customers to subsidise the
losses from serving the high cost customers. Moreover,
in some countries including Germany, Austria, Italy and
Ireland, the water supply activity is merged with some
other activities such as urban transport, electricity and
gas (2). Cross-subsidies may then operate across these
activities whereby losses in some activity are compen-
sated by profits in some other.

Direct transfers from local or state governments to the
operator are an alternative way of financing universal
service. This is the case for instance in France and the
UK, where, respectively, the ‘Agences de l’Eau’ and
OFWAT and NRA provide the financing of new invest-
ments in maintenance of existing equipment. The EEC
is also involved in the financing of these investments, in
particular in less advanced countries (Portugal, Greece,
Spain, etc.). Generally speaking, the financing of these
investments is shared among various institutions includ-
ing the city hall (usually the owner of the network), the
managing firm (if applicable), local government bodies
(Conseils Généraux in France, Länder in Germany,
Provinces in Spain, States in the USA) and the central
government (Federal Government in the USA).
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(1) See E. Nerep (1996) for a discussion of this debate.
(2) In France, such (financial) merging of activities is prohibited (‘Norme

Comptable M49’), although water companies may offer other local services.
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Telecommunications

1. Key technological specificities

The recent technological evolution has been a sharp
decrease in the cost of transmission and switches. The
second key development has been the substantial
increase in the intelligence of the network, which
allows for a richer set of offerings as well as a more
efficient utilisation of networks. Furthermore, a large
number of potential players appear with railroad infra-
structure owners, electricity, gas and water utilities.

Fibre optic cables for long-distance telecommunications
have been duplicated in some countries, such as USA,
England and Japan, as will probably be the case in
Continental Europe after 1998. Local telecommunica-
tions have also witnessed new developments.
Competitive access providers build special access, that
is unswitched links, from central business districts and
large urban users to specific long-distance companies as
well as special access between the long-distance com-
panies’ points of presence, and private lines between an
end-user’s multiple locations. These lines bypass the
local network to access long-distance. The local tradi-
tional copper wires networks are challenged by alterna-
tive technologies. The cable operators have a network
in place, but cable TV networks generally have a one-
way tree and branch structure that is ill-adapted to the
two-way telecommunications services and needs to be
upgraded. Cable TV networks have nevertheless started
to compete in telephony, for example in the UK by
adding a copper twisted pair to their coaxial cable.
Wireless services have developed as well local area net-
works (LANs) which are rings connecting computers
with outside networks through private branch exchange
switches designed for high-speed data applications.
Nevertheless the local loop is still perceived as a bottle-
neck. The link close to customer premises is essentially

a fixed cost and the question remains of the access of all
telecommunications actors to this link;

Technological development is changing the location of
bottlenecks and a constant attention to the regulatory
implications of technical progress is particularly
required in telecommunications. Finally, note that,
because of network externalities the multiple networks
which profiterate must be interconnected.

2. Policy issues in the transition to full
network competition

In the transition phase the entrants will still need to use
the incumbent’s network to access the final consumers.
The major policy issue is then the determination of the
modes of access (catalogue of interconnection) and the
access prices. The Commission’s broad request for
access prices oriented towards costs will have to be
made more precise. We believe that purely cost based
access prices are bound to raise substantial difficulties,
creamskimming or price squeezes which will create
endless disputes between the incumbent and the
entrants. The need for more demand based access
prices, may be through the use of global price caps, will
probably become clear as competition develops.

Entry into local-call markets may be facilities-based;
alternatively, it may develop through resale or
unbundling. The pricing of these various alternatives
will have to be accurate and in relation with access
prices to avoid inefficient duplication of some segments
of the network.

In the setting of access charges the main policy issue is
how entrants should contribute to the fixed costs of the
network they use to originate and terminate their calls.
The inclusion of these costs into the access prices, as
currently proposed, is unsatisfactory (unless it is viewed
as temporary) since it may induce inefficient bypass.
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Instead of mark-up on access, a tax on all users of the
network (the largest possible base) should be favoured.

To facilitate entry, regulators may be tempted to offer
temporary favourable discounts for access prices. This
policy is dangerous, as it may induce entry of ineffi-
cient operators. It is not clear that regulators have the
information required to pick the proper entrants.

The universal service obligations (USO) are a hot polit-
ical issue in this industry. One issue is how extensive
the definition should be — it is a political decision —
another is how it should be produced and financed. In
the short run, these obligations are often imposed on the
incumbents who ask for fair compensation. The desir-
ability of using taxes rather than access charges to
finance USO is well understood. The computation of
the real cost of USO will remain a difficult problem
leading to complex debates through the use of engineer-
ing models of networks. The Commission should
encourage the development in Europe of such models.
An alternative which seems to be favoured by OFTEL
is to claim that the benefits of providing USO compen-
sate the costs and to discard the problem.

Two opposite dangers exist in this context. One is that
the firms in charge of USO do not fulfil properly those
obligations by deteriorating for example the quality of
costly social services. The opposite danger is that firms
gold plate the servicing of these obligations when they
are compensated by cost based schemes. Some form of
competition in the delivery of USO is desirable with
regulatory attention to quality.

3. Long-run policy issues

Assuming that the proper networks have developed at
least three main policy issues will remain.

Networks will have to be interconnected of network
externalities are to be exploited. The conventional wis-
dom is that interconnection charges can be left to pri-
vate negotiations between operators. A couple of points
should nevertheless be made:

First, if operators do not agree, regulators will have to
step in and some principles for pricing will be needed:
cost-based pricing or usage-dependent pricing, symmet-
ric or asymmetric charges, non-discrimination rules,
publicity of these agreements.

Second, some attention will be required to avoid collu-
sive agreements which set high access charges to block-
ade entry for new players and to induce high final
prices. Despite the emergence of competition, for a long
time to come, it will be competition among a few and
competition authorities will be very often solicited. It is
easy to predict a tremendous activity in this area within
Europe.

Some form of regulation will remain in this industry.
The next question is then how regulation should be
structured. In particular, provided European countries
agree on the definition of USO, maintaining national
regulators would in the long run duplicate the complex
and rather inefficient regulatory structure of the USA,
and generate potential conflicts with a Community level
competition policy.

4. Current issues facing the Commission

The Commission has produced a draft of a proposed
policy statement relative to the application of competi-
tion policy to access agreements in the sector of
telecommunications (1996 December 10).

First, we have noted in our report that the regulation of
access cannot be conceived independently of the status
of final prices. Apparently, the Commission’s draft pre-
sumes deregulation of the final prices. However, it is
acknowledged that the development of competition will
take time.

The problems arising in the transitional period, when a
dominant operator is regulated with price caps on final
prices, while at the same time tariffs for interconnection
are left to negotiation, should be explicitly addressed.

Second, we find a tension to be discussed between the
requirement of independent regulatory agencies and the
fact that the Commission can impose on a national gov-
ernment to pay damages to a party whose rights as
defined by the European competition policy have not
been protected by the national agency.

Third, we note some steps towards demand based pric-
ing that we fully support but which might be at odds
with the general cost based approach of the
Commission.

Paragraph 92 seems to argue in favour of the ECPR rule
as an upper bound for the price of access, if the domi-
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nant firm can substantiate its low cost in the market. We
have pointed out the limits of this rule as a stand alone
rule. However, we think that it may be a reasonable pre-
dation test when associated with global price caps.

Paragraph 93 about discrimination seems to open the
way for further non cost based pricing of interconnec-
tion. Indeed different prices of access may be justified
for other reasons than cost namely

— by the fact that users operate at different ‘levels’
opening apparently the possibility of second order
and third order price discrimination.

— by excess capacity and by a better use of infra-
structure made possible by other tariffs.

Finally, let us note that paragraph 99 and beyond intro-
duces the notion of a collective dominant position
which we find well adapted to the risks of coordination
in access prices for which we have developed new theo-
retical arguments in this study.

A first issue we have raised in the report is what is the
appropriate concept we want to measure when we
define that cost of USO.

Another main issue is the definition and the financing
of universal obligations (USO), (COM(96) 608). A
major question which is the object of intense debates in
the USA is not discussed: should the cost of service on
which to base universal service support be computed
from forward looking proxy models or be obtained
from embedded costs? A number of difficulties associ-
ated with this computation are not dealt with. How to
approach stranded assets, how to take with account the
uncertainty of demand, how to account for cream-skim-
ming of profitable consumers through mobile phones in
high cost areas, how to make compatible the further
constraint of uniform tariffs over a geographic area with
competition?

Another question is how should the principle of sub-
sidiarity be applied in this context. On the one hand it is
not obvious to us that the content of USO should be
defined at the European level. On the other hand a num-
ber of economic inefficiencies (like cost based pricing,
proportionality principles) seem to follow from the lack
of a European regulation.

Finally, let us stress that further research should be
devoted to the definition of the appropriate ‘fiscal’ basis
for the universal service fund. It is not obvious to us
that the basis should be restricted to providers of public
networks.

Postal service

1. Technological specificities

The processing of mail typically involves four different
activities: collecting, sorting (at several stages), trans-
portation and distribution. The postal network presents
a number of specific characteristics which crucially
affect the analysis of the various policy issues.

First, the natural monopoly property pertains essentially
to one segment of the network, namely distribution. The
intuitively appealing property that mail distribution is
characterised by increasing returns to scale is confirmed
by most empirical studies, even though there does not
yet appear to be a widespread consensus on how signifi-
cant they are (1).

Second, the postal network is ‘people based’; unlike
telecommunications, for instance, it does not rely on
hard wired assets. Consequently, labour represents
a significant share in operators cost (typically around
80 %). Given the status of postal workers, these labour
costs are essentially a fixed cost for incumbent opera-
tors. In addition, the labour force employed in the postal
sector represents a non-negligible share of total employ-
ment in many countries.

Third, while demand is expanding in telecommunica-
tions, it is expected to at best stable, and probably
declining, in the postal sector. Many postal products
(like letters, direct mail etc.) face increased competition
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(1) In a study based on French data Cazals, et al. (1997) obtain an elasticity of
cost with respect to volume for La Poste in the range of 0.5-0.91 depending
on the specification (parametric or non parametric) which is used. This
corresponds to a scale elasticity of 1.1 (=1/0.91) to 2(=1/0.5). Christensen et
al. (1993) estimate this elasticity of 79 % (USPS data) while Rogerson and
Takis obtain 35 % Cohen and Shu (1997) establish the existence of scale
economies by comparing the distribution cost of a single operator to the total
distribution cost with two operators. Bradley and Colvin (1995) use a test to
establish that distribution costs are sub-additive. Finally, in a theoretical
study of the distribution technology Panzar (1991) presents arguments
which point towards the existence of increasing return to scale in this
activity.



from electronic substitutes like fax and e-mail. This
development is particularly significant because it
affects the most lucrative segments of the market (mail
originating from corporations) and because the possibil-
ity for electronic transmission enhances the possibility
of bypassing any regulatory monopoly protection (for
instance, bank statements can easily be transmitted to
and printed out in a foreign country and mailed from
there). Other products, like parcels, are not subject to
electronic substitution. However, these market seg-
ments are not central in the regulatory debate; parcel-
post, for instance, has been traditionally be open to
competition in many countries. In addition, they rely on
production technologies which are, to some extent, sep-
arate from those used for letters (and similar products).
In particular, the sorting of parcels requires specific
facilities and even distribution is often operated on a
separate basis.

Fourth, there has been a significant amount of techno-
logical progress in mail processing during the last
decades (introduction of optical character readers,
remote barcode sorting, delivery point sequencing,
etc.). A full exploration of these possibilities can be
expected to bring about some cost savings. However,
the potential for future technological innovations in the
sector appears to be limited.

Fifth, and last, there is a strong tradition of uniform
pricing (with regard to location and distance) in the
postal sector, which is explained in part by transaction
costs, but also by political considerations.

2. Policy issues

Let us now turn to the main policy issues that currently
arise in the postal sector. While the basic problems per
se are similar to those arising in most other network
industries, the appropriate policy response is crucially
affected by the specificities of the sector. In particular,
the importance of employment in the postal sector
(combined with the non expanding demand) implies
that any policy which may result in a loss of market
shares for the historic operator may be difficult to be
accepted on political grounds. Political economy con-
siderations, pertaining to the fact that policy makers
may be reluctant to effect reforms which are likely to be
opposed by pressure groups (like unions), though
potentially significant, are not the only arguments that
support this observation. One can also argue that the
avoidance of social unrest constitutes, in itself, a contri-

bution to a public good which ought to be considered in
a welfare analysis. In addition, it is quite clear that even
on strict welfare economics grounds, the presence of
unemployment ought to be reflected in the evaluation of
the economic cost of labour employed in the sector. In a
context of unemployment, the assessment of the costs
and benefits of regulatory reforms thus has to rely on
‘shadow wages’ which are likely to be below the labour
cost that can be assessed on a pure accounting basis.

The relative importance of labour cost has yet another
implication for the design of regulatory policies. The
fact that the capital requirement is low implies that
entry is possible on a small scale and entry barriers for
‘cream skimmers’ are low. Consequently, monopoly
protection may be particularly hard to enforce and
bypass difficult to prevent.

We shall now briefly review the main issues that arise.
It should be pointed out that they are all interdependent,
so that any classification is somewhat arbitrary.

• One major issue in the debate concerns the nature,
the degree and the speed of liberalisation. For the
time being, there is already some amount of com-
petition, but it is much less significant than in
telecommunications. While there are many advo-
cates for a full liberalisation (after a more or less
lengthy transition period), it remains that the nat-
ural monopoly in distribution is a potential source
of market failure. Consequently, the option of
maintaining distribution under monopoly protec-
tion certainly ought to be considered. In addition,
the natural monopoly argument has to be consid-
ered together with the problem of financing the
cost of Universal Service which, as explained
below may also call for some monopoly protec-
tion.

• Whatever the degree of competition that will be
allowed for by the regulatory environment, it can
be expected that the historic operators will retain a
dominant position in the market (at least within a
foreseeable future) (1). Consequently, there is the
issue of whether or not this operator has to pro-
vide downstream access to its network and if yes,
how ‘access charges’ ought to be determined.
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(1) The Swedish and Finnish experience are a good, albeit extreme, illustration
of this idea.



Note that in the postal sector access is usually
priced indirectly, through (less than full) rebates
in case of downstream access. The access pricing
problem arises in a similar fashion when postal
customers (mail order firms, banks etc.) provide
pre-sorted mail (possibly delivered to the destina-
tion sorting of distribution office).

Currently the European regulation does not explicitly
address this issue. There is some limited amount of
downstream access, but it is essentially confined to high
volume customers (rather than competing operators) and
the corresponding discounts (if any) are usually deter-
mined through bilateral negotiation (the terms of which
are not typically subject to public disclosure). Overall,
the debate appears far from being closed, and it is quite
closely related to the other issues we mention. The rele-
vance of downstream access depends in part on the
degree of monopoly protection which is granted to some
products or some activities. It is also closely related to
the issue of universal service to which we now turn.

• Another very significant problem concerns the
design and financing of the universal service
obligation (USO). The current regulation relies on
cross-subsidies combined with monopoly protec-
tion for some products (defined on a price/weight
criterion). Feasible alternatives include access sur-
charges (combined with a distribution monopoly)
and the creation of a universal service fund
towards which all operators contribute.

The first of these arrangements has the advantage that it
avoids duplication of the natural monopoly segment of
the network; the current system prevents such duplica-
tion only for some products (namely those which fall
into the reserved sector).

Furthermore, as explained is Part two (section 4) of our
report, confining the cross-subsidies to a reserved sector
restricts the ‘tax base’ in an artificial way and this is
likely to being about a welfare loss (1).

Both access surcharges and universal service fund allow
to enlarge the set of contributing products (and specifi-
cally, to include the products of competing operators)
which will tend to lessen the welfare burden that the
financing of USO imposes on consumers.

Finally, when the USO extends beyond the reserved
area (as in the current system), competition tends to be
distorted in the non reserved universal service segments
of the market (especially under uniform pricing). This
may result in inefficient entry and in the incumbent
operator losing market shares, even when its costs are
not higher than those of the competitors. The two alter-
native arrangements, on the other hand, do not create
such asymmetries and thus appear to be more appropri-
ate as far as the principle of ‘competitive neutrality’ is
concerned (2).

However, there are also arguments which plead in
favour of the current system. The access surcharge
scheme may reinforce the threat of bypass and the sub-
stitution of monopoly protection by a universal service
fund raises credibility issues on behalf of the regulating
authorities. Political considerations, including the
employment situation also have to be taken into
account.

• Economists have long advocated the virtues of
incentive regulation (price caps in particular), and
most of these arguments also apply to the postal
sector. The threat of cream skimming and bypass
and the access pricing problem certainly reinforce
the case for incentive regulation, including the
possibility of a ‘global price cap’ (incorporating
access charges).

Electricity

1. Technological specificities

Because of the diversity of available technologies, a
fairly large consensus seems to exist to say that genera-
tion of electricity is potentially competitive, with the
possible exception of nuclear electricity. It is also
agreed that the high voltage grid on the one hand and
the local distribution networks on the other are natural
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(1) In a nutshell, the underlying argument is as follows. It is well known from
standard microeconomic theory that the welfare loss (deadweight loss) of a
tax increases more than proportionally with its per-unit rate. Consequently,
the welfare loss per-unit of tax revenue increases as the tax increases. Now,
this implies that for a given total tax revenue, the total welfare loss will be
smaller if many goods are taxed at a low rate than if few goods are taxed at a
high rate. Put differently, the larger the tax base, the smaller the welfare
loss. This argument is traditionally presented in the context of commodity
taxation. However, it immediately carries over to surcharges levied as part
of a system of cross-subsidies which are in essence just a special case of
commodity taxes.

(2) See Cremer, De Rycke and Grimaud (1995), for a detailed discussion of this
problem.



monopolies. Generation of electricity may occur within
a distribution area or may need the use of the grid to
reach the final consumers.

Electricity is essentially non storable and requires cen-
tralised dispatching. Also, because electricity can flow
in any direction, there are strong gains from the inter-
connection of small networks. Then, if a network is
financially disintegrated, it still needs an entity of coor-
dination working in the interest of the whole group of
firms and users.

2. Policy issues

Competitive behavior in generation

The English pool system through which generators sell
electricity has been criticised for allowing generators to
charge excessive margins. With a few generators the
potential for price manipulations seems high. However,
it might also happen that excessive competition make it
difficult for generators to recover their fixed costs. This
is particularly relevant for the huge investments
required by nuclear electricity. The very long-term
nature of the required investments (as well as safety
considerations in the case of nuclear energy) motivates
for some the intervention of governments.

Grid ownership, nodal pricing, and the coordination
of investments

The grid can be government owned, owned by the gen-
erators or distributors, or else be owned by an indepen-
dent entity. The main issue is how to price transmission.
The complexity of the externalities created by
Kirchhoff’s laws raises the question of the possibility in
complex electricity systems to price transmission cor-
rectly from an economic point of view. The relevant
marginal costs are very difficult to compute since the
traffic on a given line is highly sensitive to the load on
all the interconnected lines.

If such economic pricing had to be given up, the decen-
tralisation of the location of generators should also be
questioned. Maybe the solution would be for the grid
operator to retain control of locations and let competi-
tion of generators operate at specified locations through
tenders. Clearly the incentives of the grid operators or
regulators should be properly devised.

Distribution

The regulation of distribution is also complex. Some
competitive pressure on distributors may be desirable.
This may take the form of allowing some specified
classes of customers to buy electricity directly from
generators. These bypass possibilities should be made
consistent with the obligation imposed on distributors to
satisfy demand at regulated prices. Also, the interest of
the captive consumers should be protected (the reorgan-
isation of the sector in England has been much more
favourable to industrial users than household users).

The attribution of distribution franchises might be per-
formed through auctions. The specificity of the invest-
ments requires a delicate balance between competitive
pressure and incentives to invest.

Demand management

Because electricity is not storable, generators are
obliged to install and maintain large capacities in excess
of demand most of the time. A solution is to flatten the
load demand curve by promoting energy savings or
energy substitution during peak periods. This requires
the installation of specific equipment at the users’ loca-
tion and the implementation of time-of-use depending
tariffs. Clearly, particular attention should be devoted to
the necessary coordination between generators and cus-
tomers when the sector is vertically disintegrated. In
case of direct procurement contracts, the financing by
generators of equipment for energy substitution or sav-
ing at the customers’ site can be more efficient than the
maintenance of excedentary overcapacity, both on pri-
vate and public grounds. Then it should be encouraged
and subsidised.

Stranded costs

One important issue of the switch from a protected but
regulated environment to a competitive organisation is
the recovery of the so called ‘stranded costs’, that is
unamortised costs of prior investments that are sched-
uled for recovery through regulated monopoly rates but
would be hardly recovered under competition. Many
electricity utilities are likely to be threatened with bank-
ruptcy if unfettered competition were allowed without a
transition period to help utilities in covering stranded
costs.
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Universal service

Universal service obligations are in general restricted to
household users and do not raise difficult issues if they
are not allowed to choose their supplier.

Natural gas

We mentioned earlier various problems encountered in
the USA and the UK during the transition toward com-
petition in the gas industry: inexperience with a com-
petitive environment, compensation for stranded assets,
need for the release of long term contracts entered into
before the liberalisation, and existence of a dominant
supplier with substantial market power. We now set
aside these (important) considerations and investigate
how competition could operate efficiently once these
transitory problems are overcome.

1. Technological specificities

It is useful here to recall that the gas industry exhibits
many similarities with the electricity industry. The sup-
ply side (gas producers, power generators) is potentially
competitive. And producers, as in electricity, may find
it costly to vary their extraction to accommodate fluctu-
ations in demand. On the demand side lie distribution
companies and industrial users, with substantial and
sometimes unpredictable daily, weekly and seasonal
fluctuations in demand. There is also, as in electricity,
substantial heterogeneity in demand, with some users
requiring firm service and others being willing to accept
interruptability. In the middle lies the transportation
system (gas transmission system or pipeline network,
power grid). This transportation system is a natural
monopoly in two respects. First, its costs are primarily
capital costs; pipeline systems’ costs vary little with
throughput and similarly power grids’ short run mar-
ginal costs (power losses, reactive power) are only a
fraction of their total cost. This usually makes duplica-
tion of such systems prohibitively costly.

Second, the efficient allocation of resources, and system
security call for a centralised operation. This is particu-
larly true for power systems, in which Kirshoff’s laws
propagate positive and negative externalities of a power
inflow or outflow throughout the system. The laws to
which gas throughputs are subjected within the pipeline
network are somewhat simpler, as they result directly
from the matrix of inputs and offtakes at the various

entries/exits of the system and from the capacities of the
branches of the pipeline network. But it is generally
accepted that a centralised operation or at least a very
tight coordination of the pipeline network’s element is
desirable. The treatment of the transportation bottleneck
is the key to the opening of competition in both indus-
tries.

There is however two differences between electricity
and gas (1): Electricity is not storable while gas is. In
this respect, it is important to distinguish between (at
least) two types of storage facilities: seasonal storage
facilities on the one hand, and diurnal and emergency
back-up storage facilities on the other hand. Seasonal
storage facilities (such as Rough, a depleted gas field in
the North Sea) allow suppliers to produce gas more
effectively (‘at a higher swing factor’) and are not
meant to offer peak gas supply. They are basically a
cost-reducing or efficiency-enhancing input into the
production process. Although there is potential compe-
tition in the provision of storage, geographical or histor-
ical conditions may make existing storage an essential
facility to which suppliers must have access in order to
compete effectively. In contrast, storage facilities
intended to smooth daily peaks and to meet emergency
requirements (low and high pressure gas holders, etc.)
are an integral part of the transportation system in the
same way reactive power belongs to the power grid. In
other words, such storage substitutes for pipeline and
compressor capacity and helps balance the system, and
thus cannot be easily unbundled from transportation
services.

In contrast with the electricity grid operator, a pipeline
operator need not always call on suppliers to provide
additional input or to restrict their supplies, or interrupt
customers, but it can also maintain system balance by
using such storage facilities. This of course does not
mean that some suppliers should be denied implicit
access to storage facilities by being prevented from
offering firm service to their customers (that is, by
being denied firm access to the transportation system),
but rather that diurnal and emergency back-up storage
should a priori not be purchased separately from trans-
portation.
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(1) Another difference between gas and electricity is that gas faces competition
from alternative energy sources on basically all market segments.



Another difference between gas and electricity is obvi-
ously the very limited number of gas producers (Russia,
Norway, Algeria, and the Netherlands, with the UK
exporting very little). The efficiency gains of more
competition in production will therefore be fairly lim-
ited, as no newcomers will be able to enter in practice.

2. Policy issues

We certainly view the introduction of competition in
the gas industry as a very positive development. We
feel however that the reforms proposals are often
guided more by a voluntarist competitive perspective
than by some well-accepted framework for efficient
competition. Indeed, and like in the electricity industry,
there has been a dearth of in-depth reflections in acade-
mia and policy circles as to what an efficient organisa-
tion of the industry should entail. Such industries are
not drawn at random, but have specificities that suggest
the need for thorough investigations of how competition
is to be introduced. Within the limited scope of this
report and calling wholeheartedly for careful analyses,
we content ourselves with a list of issues that have to be
addressed in the process of designing an efficient indus-
try organisation:

1. Vertical structure. As in the electricity and other
industries, a recurring question is whether the bot-
tleneck owner should face line-of-business restric-
tions, that is be prevented from entering poten-
tially competitive segments. In the historically
vertically integrated electricity and gas industries,
this question can be phrased in terms of the desir-
ability of the divestiture of the incumbent’s supply
and transportation units (and for gas, of seasonal
storage facilities). The rationale for structural sep-
aration is that it may be easier to establish a level
playing field among firms in the competitive seg-
ment if none of them is integrated forward into
transportation. The potential cost of divestiture is
a lack of coordination of supply and transportation
investments. It is however important to note that
the desirability of divestiture depends on how the
system is designed to operate under vertical sepa-
ration and vertical integration. This brings us to
the next three items on the list.

2. Short-term allocation. Taking investments in pro-
duction and transportation as fixed in the short
term, we must look for mechanisms that select the
lowest cost suppliers and provide customers with

the right price signals. In a vertically separated
industry, the short-term allocation may be
obtained through a system of, say, daily bids by
customers and suppliers into the pool/transporta-
tion network. There are various ways of organis-
ing such ‘double auctions’ and we will not get
into details here. Let us just point out a couple of
relevant considerations. First, as in the electricity
industry, prices should optimally differ across
nodes so as to reflect transportation constraints
and provide customers and suppliers with the right
signals. This implies for example that the concept
of notional path linking the transportation charge
to the shortest distance between the input and the
offtake point is rather meaningless; and that
charges should be lower (if positive at all!) when
the flow goes counter the prevailing system flow
and relaxes the transportation constraints (in the
gas industry, this is called ‘backhauling’). While
the desirability of nodal pricing is well-known, we
of course acknowledge that the computation of
nodal prices is not trivial; but we feel that their
use is important for economic efficiency.

In the case of a vertically integrated transportation sys-
tem, efficient access prices must be designed so as to
encourage efficient entry while inducing the vertically
integrated operator to invest and maintain the network
properly and not to try to deny rivals’ access to the bot-
tleneck. We refer to our earlier and comprehensive dis-
cussion of the matter.

3. Long-term coordination of investments. In a non-
competitive, vertically integrated system, the
overall level of investment in transportation and
production and its locations was presumably well
coordinated within the monopoly firm. The intro-
duction of competition raises the important ques-
tion of whether investment in capacities, which
recall represents a substantial chunk of industry
cost, will not exhibit serious rent seeking and
waste. There is a substantial and largely unsettled
debate in the electricity industry in this respect
(which involves various suggestions as to the
booking of transportation facilities, property
rights on transmission segments, incentive mecha-
nisms for a monopoly transportation owner, oblig-
ations to build additional capacity, use of insur-
ance mechanisms such as contracts for differ-
ences, and so forth). A similar (and perhaps less
developed) debate is not settled in the gas industry
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either. Yet, we feel that the issue of the coordina-
tion of investments must be thoroughly addressed
by the competitive reform process.

4. Incentive mechanism for the transportation owner.
Relatedly, the transportation owner must be given
proper incentives to maintain and develop the
pipeline network. A theoretically desirable regula-
tory solution is to impose a price cap on a basket
of nodal prices (to then be computed by an inde-
pendent system operator). Such a pure price cap
however has some drawbacks when it comes to
regulating the network owner’s rate of return. As
usual, mistakes in the computation of the overall
cap may result in undesirably large rents or con-
versely in the absence of cost recovery. Also, and
a particularly relevant point in view of the fact
that much network costs are capital costs, the net-
work operator may be concerned about a potential
regulatory expropriation of its investment through
sharp reductions in the overall cap once invest-
ments are sunk. Cost sharing (with suppliers and
customers) — or in the extreme some guaranteed
‘fair rate of return’ — fare better in this respect
although they reduce the transportation owner’s
incentive to operate efficiently.

Water

1. Key technological and economic
specificities

1.1. Local sub-networks and scale economies

Resources in water differ from one country to another.
Furthermore, these resources may be unevenly spread
within each national territory.

Given that transport costs are relatively high, one gener-
ally observes the existence of a large number of local
networks (cities, metropolitan areas, counties etc.)
which, often, are not interconnected. However, inter-
connection may prevail when it is necessary to provide
water to regions with a particular need. This is, for
example, the case of Flanders in Belgium and some
Spanish provinces.

As water is a renewable resource, each local network is
in fact composed of two sub-networks:

— A distribution network which provides water to
users;

— A water purification network: a sewerage system
that collects used water, purifies it, then recycles
it through the network or rejects it in nature.

In each of these sub-networks, water goes through
pipes. Hence, the activity of water supply is inherently
characterised by economies of scale (according to the
‘two-thirds rule’). Natural monopoly seems then to be
the fundamental economic structure of this activity, and
indeed, we observe that, in all countries, each of these
sub-networks is managed by a single firm. There does
not seem to exist scope economies between these two
sub-networks.

1.2. Global management of the water resource

While, in some countries such as the mediteraneans,
quantity of water is an issue, quality is an important
matter, in all countries. Indeed, the externalities caused
by the pollution of water raise a great problem of man-
agement. One classifies these externalities according to
the polluting agent.

Households’ used water generally seems to be well
recycled. However, a potential problem might arise
when rain drains chemicals, due to automobile traffic,
towards rivers. In the case of industrial firms, the pollu-
tion is, in most cases, observable and hence regulated
through standard methods (taxation, subsidies, norms
etc.).

In the case of agriculture, the pollution is essentially
due to the use of fertilisers and pesticides. Here, the
pollution is not punctual as in the case of industry, but
rather diffuse. In particular, it may affect the under-
ground stocks of water. Furthermore, measuring the
degree of pollution by individual polluters is generally
prohibitively costly and imprecise, which makes regula-
tion of this pollution a difficult task.

Two further points deserve attention. First, depoluting
units produce a by-product that may pose a large prob-
lem of processing and storage. Second, the management
authorities might face some peak load phenomena.
Those can arise in periods of irrigation during the sum-
mer, during particularly stormy weather episodes, and
when the level of demand of water is particularly high
due to holidays.
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2. Policy issues

2.1. Regulation of local networks

While water pumping, billing and revenue collection
might be organised in a competitive way, distribution
and sewerage are natural monopolies that necessitate
the choice of the firm(s) and the regulatory scheme
under which it (they) will operate. A possible way to
selecting the operator is through auctions.

Following the choice of the operator, several standard
problems of regulation have to be dealt with, most
notably the trade-off between the need to give the firm
incentives for efficiency and the desire of the regulator
to extract the monopoly rent. A standard illustration of
this trade-off is given by the difference between the
price cap and the cost plus contracts.

However, a specific problem arises here because the
network infrastructures are underground. The evalua-
tion of the precise quality of the infrastructures, in par-
ticular when they are old, is quite difficult. Because of
this great uncertainty, privatisation (which requires an
assessment of the value of the infrastructures) is some-
times difficult to implement. Moreover, if the regulator
chooses to put in place a concession contract, one must
assess ex antethe extent of the investments needed to
replace the used elements of the network and to main-
tain them. Finally, the monitoring of these necessary
projects is a difficult task as well. This lack of ex ante
information can likely explain the length and the com-
plexity of the concession contracts that are observed in
this sector (1). Furthermore, the contract must incorpo-
rate some rules of adjustment as new information
becomes available.

2.2. Global management of the resource

As discussed above, there is a substantial externality
problem due to pollution and one might attempt to use
standard tools to alleviate it. However, in some cases,
one does not observe the level of pollution of individual
agents but only that of a group of agents. In those cases,
the pollution charges can only be made dependent upon
imperfect proxies such as the levels of individual water
consumption. Moreover, as water runs along rivers that
often cross several regions and/or countries, the issue of

the appropriate geographic region under jurisdiction is
an important question. A certain degree of coordination
among the regulatory authorities of the various regions
and/or countries is necessary. In this respect, various
schemes have been adopted by European countries. For
instance, the UK has a centralised system, whereas the
German system is more decentralised. In France, the
SDAGE (‘Schémas Directeurs d’Aménagement et de
Gestion des Eaux’) may be viewed as an attempt to take
care of this coordination problem.

Urban transport

1. Characteristics

1.1 Technology

Most econometric studies show that urban transport net-
works exhibit large increasing returns to scale. Starting
from this result, care ought to be taken to understand
how these economies of scale are obtained. In urban
transportation economics, one distinguishes between
economies of density that are produced by expanding
the density of output, and economies of size that result
from an increase of the spatial scale of output. To oper-
ate this distinction, it is usual to distinguish between
measures of final outputs, such as passenger-kilometres,
that account for user time, and measures of intermediate
outputs, such as seat-kilometres, that provide the poten-
tial production. Empirical studies suggest that interme-
diate outputs are produced under constant returns on
average. Indeed, if one is able to exhibit increasing
returns for small firms, they seems to be exhausted for a
bus operating firm covering a large city. In addition, as
capital stock (fleet size or trackage for rail networks) is
quasi-fixed in the short run, one may observe returns to
scale which are probably much higher than in the long
run. Now, as the capacity utilisation of vehicles can be
increased as demand grows (people can stand and
crowd to some extend) and as the waiting and transfer
time spent by the passengers can be changed drastically,
there are considerable returns in producing final outputs
such as passenger trips.

The crucial technological characteristic is here the time
provided by passengers to the public transportation
modes which have to match timely and spatially desired
trips to vehicles, trains or buses. Two conclusions can
be drawn from this fact. First, the central issue in urban
transport is congestion, in which users impose costs to
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others by increasing their waiting and transfer times.
The questions of interoperability, intermodality and
interconnection are just other ways to deal with this
issue. Second, the industry must be arranged in order to
capture the economies of scale at the level of the final
output, i.e., the achieved number of trips. One may well
create a vertically integrated firm to which users are
committed through the network (the physical layout of
bus stops, the ticketing service, for instance); then this
firm would be a natural monopoly. Or one could oper-
ate the urban transport system around several firms as
long as they provide adequate combined services, i.e.,
they manage externalities among themselves; then the
increasing returns are kept at the industry level.

1.2. Regulation

The dominant organisational form for providing urban
transportation services to individual users in developed
countries is public ownership. When provided by pri-
vate firms, the services are heavily regulated.
Regulation bears on the network structure, the capacity
and quality of service, the fare structure, the cross-sub-
sidies, the level of investment, the financial structure,
etc. The common feature of the urban transport industry
is that it is heavily subsidised, with transfers from the
authority ranging usually from 25 to 75 % of operating
costs.

The efficiency of these regulatory arrangements is regu-
larly questioned. While empirical evidence supports the
view that private operators are more efficient, these
results are hampered by various effects. For instance, it
is argued that publicly owned firm must support undue
costs or are forced to offer services that are clearly
unprofitable. As a matter of fact, cost efficiency is pre-
sumably more related to management incentive systems
than to the form of ownership.

There are three cases of interest with respect to the reg-
ulatory issues. First, the long experience of contracting
between local political authorities and private operators
in many French cities shows that these contracts have
not solved the financial problem of urban transportation
systems. Recent studies indicate that the type of con-
tract matters, with fixed-price-type contracts being
associated with lower operating costs. Second, evidence
from deregulation and privatisation of urban transport
can be drawn from the UK after the British Transport
Act of 1985. Large cost savings have been achieved and
subsidies have been strongly reduced. On the other
hand, fares have risen while passenger-trips and rev-

enues have decreased. The experiment seems to have
been more successful in London than in the other met-
ropolitan areas or in the shires, and for buses than for
urban trains. Third, full deregulation of urban transport
and in particular, urban railways in Japan appears to be
a success for most of the analysts.

Other experiments can be quoted to show that the regu-
latory environment is quite changing in urban trans-
portation systems of developed countries. The key issue
here is the diversity of authorities who could intervene
in the organisation and provision of public transporta-
tion at an urban level. In most countries, there are sev-
eral layers of regulators. For instance, the central gov-
ernment plays a role by fixing a cap on the change in
average prices, while the local authority (at a regional
or city level) decides on other regulatory issues. This
political organisation does not seem efficient always.

2. Policy issues

2.1. Liberalisation and regulation environment

There is an increasing support for private participation
in providing urban transit services. However, choosing
the adequate scheme of deregulation and regulation is
still debated. The two polar cases are the use of con-
tracts by a more or less politically independent agency
in charge of the overall organisational coordination for
the service, or the competition among private and pub-
lic firms, with no restrictions on entry. When restriction
of access exist, competitive tendering seems to be an
efficient way to allocate the rights of access, with or
without an agency in charge of monitoring the services
offered, and with or without subsidy.

Three remarks shed light on this debate. First, a system
of urban transit organised around the competition of
several firms is hardly conceivable. Indeed, this raises
the question of using the same set of transport nodes
and operating different types of vehicles and services.
Building a system able to benefit from the overall
increasing returns of final outputs is not so easy. For
instance, how should one organise in a competitive way
the private provision of urban transport, ticketing and
scheduling, which are sources of economies of scale
and scope? Second, urban transport is not a homoge-
neous good, with some services being more profitable
than others. Express commuting services between rich
and/or populated suburbs and business centres are pre-
sumably a target for new entrants. This problem is
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related to the issue of ‘cream skimming’ when obliga-
tions of universal services are imposed on some
providers. Third, urban transport markets do not seem
to be contestable. Then one cannot rely on potential
competition to regulate the monopoly service and
incentive schemes are needed.

Is there a scope for a Community guideline on this
issue? As already noticed, in many European countries,
urban transport is regulated through different levels of
political entities which could create potential sources of
conflict, hampering the adoption of a more efficient
regulatory system. Here research plays an essential role.
Favouring the developments and the implementation of
the latest scientific, technological and organisational
views will help enhancing the efficiency of urban trans-
portation systems. While research programmes initiated
by DG VII are motivated by a similar concern, urban
transport may benefit from the analysis of policies
adopted in other sectors, like telecommunications.
Indeed, intermodal competition is very much like com-
petition in access technologies on a whole telecommu-
nications network.

2.2. Environmental issues, in urban transportation
technologies, and intermodal competition

Whatever the regulatory scheme, regulators will face
the need of improving intermodal passenger transport
within urban centres in a door-to-door chain. Upon the
availability of technologies fitted for implementing
intermodality, this task is not so easy to accomplish
from a political and economic point of view.
Developing public urban transport is hardly reconcil-
able with the overwhelming use of private cars.
However, as the environmental impact and the conges-
tion costs become a central issue, upper level decisions
are needed. The fact that urban transport is largely sub-
sidised through taxes and that the pricing structure does
not usually reflect marginal costs of providing the ser-
vices (i.e., prices are uniform, independent of time and
distance), complicates the situation. Presumably, local
authorities would face the trade-off between improving
the market share of public urban transport while saving
space and reducing pollution at the price of higher sub-
sidies, and imposing drastic conditions on the use of
private vehicles. Of course, technological progress may
help solving the problem and should be encouraged. In
the meantime, Community guidelines are probably
needed on these matters.

Air transport

1. Technology and networks

There are two different markets in the air transportation
industry: passenger transport and freight. Here, we will
only consider here passenger transport, which forms the
greatest part of the income of the industry. This is by
far the most important part of the industry, and a large
proportion of the freight is carried in the same aero-
planes as passengers.

The air transportation industry has three major compo-
nents that require substantially different economic poli-
cies:

• airlines;

• traffic control;

• airports.

1.1. Airlines

In the standard, elementary, technical sense, there does
not seem to be much increasing returns to scale in the
airline industry. Flying two planes from one airport to
another does cost not very much less than twice the cost
of flying one plane between these two airports.
However, the marginal cost of a passenger on a flight
which is not full is very close to zero, and hence the
cost function that links the number of passengers flown
to the cost has jumps. This explains the importance of
the drainage of consumers to long distance flights, and
the development of feeder routes in recent years. On
very small routes, the situation is somewhat different,
as the fixed costs of a minimum crew and ticketing
facility will already represent a sizeable portion of the
total expected revenues, and increasing returns to scale
become important.

Other facts indicate that there are benefits to size within
the industry:

• consumers are sensitive to the frequency with
which an airline flies between two airports, in
great part because they cannot always predict the
time at which they arrive at the airport, hence the
rapid recent development of shuttle type service
(see for instance the new SAS Express service).
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• connections are easier between flights of the same
airline, and passengers prefer travel with the same
airline from one end of a trip to the other (it is in
order to give them the feeling that they are doing
so that codesharing has been introduced). An air-
line with many routes has therefore an important
competitive advantage.

Although market power often stems from increasing
returns to scale, in many industry it is also caused and
sustained by product differentiation. This also holds
true for airlines, who try to differentiate their products
by offering different and better service.

Finally, difficult issues arise because the most impor-
tant strategic resources of airlines, time slots at the
busiest airports, are public property (1), and the admin-
istrative allocation of the rights to use them creates dis-
tortions.

1.2. Airports

A large array of services are provided at airports: the
most visible is, of course, the management of air traffic
when landing and taking off, but there is also mainte-
nance of aircraft, baggage handling, ticketing, restaura-
tion, parking, car rentals, and so on. The landing and
taking off part forms a natural local monopoly as the
fixed costs of building the runways and the associated
infrastructure are very large. Only in the largest towns
is it economically advisable to build more than one air-
port. The fact that the activities of airports are very
diversified, and that the degree of increasing returns to
scale is not the same in all the activities is shared by the
nodes of very few network activities (a prominent
example would of course be train stations).

Airports also share with train stations the fact that they
are intermodal nodes, at the intersection of several net-
works, the airline network and the urban transportation
network.

1.3. Air-traffic control

Air-traffic control is in charge of coordinating the flight
paths of the planes, and this is by essence an industry in
which there is a natural local monopoly, in the same
way that there is a natural monopoly for provision of

traffic lights at any given intersection: no two systems
can control the same airspace. At the present time there
is a national monopoly for this activity. Given the
importance of international flights, proper procedures
need to be put in place to ensure the coordination
between these national monopolies.

2. Policy issues

2.1. Airlines

Historically, the airline industry has been the first net-
work industry to be deregulated, in the United States in
the 1970s. There seems to be no major reason to reverse
this trend, but even if this conclusion is accepted, there
do exist important policy issues that need to be
addressed, within that framework.

The first policy problem is the allocation of slots at air-
ports, and maybe in some parts of Europe the allocation
of air routes. The liberalisation of the industry in Europe
can only bear fruits if entry on the main routes is not
impeded by the difficulty in obtaining landing slots. As
discussed in Part one, the use of auction type mecha-
nisms for the allocation of the right to use slots should be
explored, along with consistent regulations of the usage
rights of slots. The extreme importance of this issue for
the industry makes it a very difficult policy problem,
both because mistakes in the allocation of slots will be
very costly and because political pressure is very strong.

The second policy problem is the necessity for a strong
competition policy in that sector. Some economists
believed that competitive pressure would be sufficient
to prevent airlines from exploiting their monopoly posi-
tions. The data made available by the US experience of
deregulation shows very clearly that this is not the case.
For instance, the prices of flights from US hub airports
dominated by one airline are higher than the prices of
similar flights from airports where several airlines com-
pete. More direct tests have shown that, contrary to
what the contestable market theory would predict,
potential competition is not as potent as actual competi-
tion in bringing prices down. Among others, frequent
flyer programmes, code sharing, and the management
of computer reservation systems should be examined as
potential barriers to entry and/or tools for collusion.

Although increased competition is probably desirable, it
does create problems of its own. The airline industry
has a number of features, differentiation of products,
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need for coordination between competitors, the pur-
chase by consumers of complementary products from
competitors, which imply that even with competition
the allocation of resources will not be optimal. For
instance, the economic literature has shown that airlines
may have a tendency to provide too more flights at peak
hours than is socially optimal, and not enough at other
times. Some of these distortions can be counteracted by
appropriate policy intervention (for instance, subsidies
for off-peak flights), but others will be remain. On bal-
ance, we do not believe that the presence of these dis-
tortions is argument enough to go back to regulation, as
long as competition policy is attentive. Indeed, these
distortions do not seem to be more important in the air-
line industry than in other industries where regulation is
not deemed necessary.

Finally, as seen above, for routes with little traffic, the
returns to scale cannot be neglected. Under these cir-
cumstances it is well known that private firms may find
it unprofitable to provide service, even in circumstances
where it would be socially optimal to provide it. It can
be desirable to subsidise service, to authorised by article
4 of Council Regulation (EEC) 2408/92 and is done in
France through the ‘fonds de péréquation’. The contract
with the airlines receiving this subsidy should specify
frequencies and should probably put an upper bound on
the level of at least some fares. They will have incen-
tives to provide good service by the desire to maximise
their revenues. There is a specific investment which is
necessary in order to open a route, and therefore the
contract should be for a sufficiently long period. The
airlines receiving these subsidies should be selected on
the basis of an open and non-discriminatory auction.
Ideally, the subsidy should be levied through the gen-
eral budget, but a general tax on air travel is probably
not too bad a second best.

2.2. Air traffic control

As discussed above, air traffic control is a natural
monopoly. Many governments have recently put inde-
pendent agencies in charge of this activity, some are
even trying to privatise it. This should not be inter-
preted as the introduction of competition, which cannot
exist, and the policy discussion should bear on the best
method of providing this special type of public service.
Depending on national traditions and legal frameworks,
different solutions might be better adapted to different
national environments. Given the fact that there is a
very large amount of specific capital, both physical and
human, concessions may be difficult to implement.

The Commission has suggested the need for regulation
at supra-national level (Communication of 11.9.1996 on
services of general interest in Europe, section 65). It is
beyond the scope of this report to compare the existing
national systems with a hypothetical European system.

2.3. Airports

Although airports are natural monopolies in some cities,
in a number of them there is some degree of competi-
tion (London, Paris). Some thought should be given to
the possibility of increasing competition. For instance,
it could be beneficial to put airports serving the same
city in competition with each other rather than having
them managed by the same entity. It should be noted
that although airports have a monopoly, airlines that use
it have a strong incentives to push them towards greater
efficiency, as this affects the demand for their services,
and they should be given a say in their management

Despite this natural monopoly component, there are
ways in which competition can be introduced in auxil-
iary services, thus decreasing the possibility for the air-
port to extract monopoly rents. This point is already
taken into account in European policy. Care should be
exercised to ensure that competition is effective.
Indeed, the nature of the services which require much
coordination between rivals (as for instance in luggage
in transit) may facilitate collusion, and it may be diffi-
cult to distinguish between technically beneficial coor-
dination and anti-competitive activities.

It goes without saying that collusion between airports
and one airline should be prevented, as much as possi-
ble.

Railway transport

1. Specificities

Traditionally, railways have been viewed as a natural
monopoly, hence, vertically integrated monopolies are
widely observed in the sector. In fact, only the networks
and the station activities have the natural monopoly.
Competition could be introduced in the production of
the services of transport, but actually, the main source
of competition are the other modes of transport.

From a technological point of view, it is the advances in
the other modes of transport (planes, cars, trucks) rather
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than innovation in the railways sector itself which
explain many characteristics of its evolution. High
speed trains have, indeed, constituted a major techno-
logical advance, but it was not sufficient to stop the
decline of the rail. Furthermore, this innovation has
concerned only the passengers traffic, while freight
might be, in Europe, the only future of the rail. For the
freight transport, the technological innovations explain
the development of the railways in the USA as much as
deregulation of the sector. The development of the con-
tainer technology is the major technological change for
the freight transport by train.

From a technical point of view, no European network
per se exists in the railways sector: the problems of rail
tracks, gauge for tunnels bridges and the problems of
electricity supply make the traffic of trains through the
European continent very difficult as it requires heavy
operations at the borders. This is the general problem of
the interoperability of the rolling stock. This problem is
particularly severe in railways because of the lack of
flexibility and the difficulty to obtain marginal
improvements. While European networks exist, at the
present time, no European network is available. This
explains much of the high cost (financial or in terms of
time) of some transport services by train and the signifi-
cant decrease in demand for some passengers services
and freight transport. However, Article 129 of the
Union’s Treaty, Directive 96/48/EC on the trans-
European high-speed rail system, and more generally
Decision No 1692/96/EC on Community guidelines for
development of the trans-European transport network
constitute an appropriate legal framework. But their
application to railways is not effective.

From an economic point of view, the reduction of rail’s
share in passengers and freight transport markets is
spectacular in Europe. During the last 25 years, the
transport of passengers by train (measured in passenger-
kilometres) has grown by 25 %, while transport by car
has increased by a factor of 2.2. Freight transport by rail
fell by 30 % and transport by lorry was 2.5 times larger
(in tonne-kilometres). The predictions are extremely
pessimistic: in the next ten years, the share of the rail-
ways could be as low as 4 % for the transport of passen-
gers and 9 % for freight. If these forecasts prove cor-
rect, the very survival of this mode of transport could
come into question. Indeed, this question would effec-
tively arise if the economic organisation of this sector
remains unchanged.

However, as a mode of transport, the rail allows to
solve many environmental and congestion problems
related to the sector. This could particularly be the case
for the passengers traffic with corridors between large
urban concentrations. The regional passenger traffic by
trains is also a good solution to the congestion and pol-
lution urban problems generated by individual transport
modes. Railways are also more efficient than the road
for the freight transport when supply is adapted to
demand by the shippers. In this case, railways could
solve many of the questions raised by the traffic of
trucks: safety, congestion etc. But it is clear that the
present state of the sector prevents such a positive evo-
lution for the railways.

In any case, the situation is not uniformly catastrophic.
In the last ten years, the transport of passengers has
increased by 55.2 % in the Netherlands, 32 % in Italy
and Austria, while in Portugal the passenger traffic
decreased by 16 % and by 10 % in France, in spite of
the introduction high speed trains. For freight, the situa-
tion is even more heterogeneous, since one observes
strong rises in Portugal (+ 68.9 %), Italy (+ 32 %) and
Austria (+ 21.5 %), and very strong reductions in
Germany (– 42.3 %) and France (– 17.9 %).
Meanwhile, railways were strongly developing for pas-
sengers in Japan and for freight in the USA where this
mode is currently dominant.

The organisation of the sector is very heterogeneous. In
most cases the sector is characterised by a State-owned
monopoly and often by important social problems. The
sector is entirely privatised only in Great Britain (except
for the tracks) and, in some cases, it is possible to
observe the emergence of small private companies in the
regional part of the sector, like in Sweden. In other cases,
like Germany and Italy, the organisation of the compa-
nies, in principle, should allow privatisation, with a com-
plete separation between the different activities in the
sector: network, passengers, freight etc. In many cases,
passengers transport and freight transport are separated
from network activities, and could support some degree
of competition with new (private or not) operators.

Of course, the network is everywhere a natural monop-
oly. But it would be false to conclude that the decline is
faster where the companies are State-owned or where
the different activities are not separated, excluding the
introduction of competition. For example, the highest
performance is achieved in Sweden, in terms of produc-
tivity and revenue by employee, where the State is
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strongly involved, but also some degree of competition
between operators on the network exists. The French
national company SNCF, which is an entirely State-
owned monopoly (for all the activities of the sector) is,
respectively, at the fourth and sixth position in Europe
according to these criteria of performance. In fact,
many national particularities, not only in the railways
sector, but also in the geography and in the characteris-
tics of the other modes should be considered in order to
compare the performances of the different companies. It
is not easy to construct appropriate comparisons
between alternative organisations of the railways sec-
tors in Europe or elsewhere in the world. This remark
holds for the comparisons with Japan and USA as well.

Except for some small networks in Europe and also in
the USA and the Japan, the burden of the debt is every-
where heavy. The debt could be a problem if the net-
works were opened to competition, because this compe-
tition would be distorted against the ‘old’ companies
which have in many cases supported entirely the infra-
structure investments. At the present time, no competi-
tion at all exists in the railroads except in the UK where
there is ex ante competition through franchising. When
the application of Directive 91/440 EEC will be effec-
tive in the Union, the context will be very different, first
because the debt will be transferred to the states, and
secondly because some degree of competition will be in
principle introduced on the networks. But Directive
91/440 EC will produce very few effects in terms of
competition as long as the two complementary directive
(95/18/EC and 95/19/EC) are not effectively applied.
Actually, no competition at all exists on the rails. So the
level of the debt should not be considered as alarming
in itself because it is often used to finance investments
which should be sufficiently productive to allow its
repayment. In fact, the debt is a problem only when the
costs of a company are so high, and its productivity so
low that it is impossible to repay it and recover the cur-
rent costs without the assistance of the public authori-
ties. And when this assistance is quasi-automatic
(which is most often the case in the railways sector), it
is not sure that the investment choices are correct,
because this assistance may induce a strong tendency to
underestimate costs and to overestimate the traffic in
the evaluation of the investment projects.

2. Policy issues

All the policy issues raised by the railways industry
revolve around the question of how to introduce a cer-

tain degree of competition in the sector in order to
improve the efficiency of the companies and to adapt
supply to demand, not only in quantity but also (and
importantly) in quality. Technical problems are often
invoked in this sector in order to maintain the monopo-
lies or to avoid the introduction of some degree of
competition. In fact, the introduction of the market
forces in this sector seems necessary for the future of
the rail. Furthermore, the issue becomes even more
crucial when one observes that the rail transport is one
of the best responses to congestion and pollution prob-
lems.

The separation of the different activities is realised or
will be rapidly realised in Europe, with the application
of Directive 91/440/EEC It is a necessary condition for
introducing competition among potential operators on
the network. The principal questions here are: which
authority will be in charge of the regulation, and how
are the access pricing to the network and the allocation
of the slots on the different portions of the network to
be determined? Actually, access pricing, when avail-
able, is entirely cost-based and this will be the source of
systematic disputes between operators if competition
becomes effective. It is clear that a demand-based
access pricing will be necessary to obtain some
improvement in the structure of the supply of rail ser-
vices. Then pricing will be a means to determine prior-
ity on the rails and to supply more adequate services. Of
course, some obligations like universal service must be
taken into consideration to establish the priorities.
Clearly if the network activities are organised by an
independent authority, distinct from the operators of the
network, it will be easier to organise competition fairly.
It cannot be the case if the same company manages the
network, determines access pricing, allocates the track
capacity and supplies itself transport services on this
network. In this case, the incumbent will have the possi-
bility to indirectly prevent the entry of new operators,
or to prevent an efficient supply of new services,
notably if the incumbent is not competitive in the pro-
duction of these services. A related problem is the prob-
lem of interoperability between the different national
networks. At first sight, one would think that it is only a
technical problem, but in fact it could be a means to
deter entry into each other’s markets. It is crucial to
organise this interoperability and to construct common
economic criteria allowing to appreciate objectively
when interoperability can be implemented with ‘reason-
able’ costs, and when it is impossible.
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Concerning freight transport services, improvements
could come from dedicating parts of networks to freight
services only. If this is not feasible, the authority in
charge of the network should give the priority to the
freight on some links. Indeed on some links, the mix of
traffic (freight, passenger on short and long distance)
could cause congestion problems. In this case, passen-
ger traffic usually has priority. Hence it is not possible
to obtain high quality service for the freight transport by
rails on such links, and other modes of transport (road
essentially) are more competitive. The viability of the
trans-European freeways is strongly related to this ques-
tion. The concept of ‘trans-European rail freeways’
seems appropriate, but it is far from being accepted
everywhere. The ability to transport freight (and even-
tually trucks) through Europe on dedicated or quasi-
dedicated links could enhance supply of freight trans-
port by rail. The allocation of the slots on these
‘Freeways’ will be of course strategic. The intermodal-
ity is a strongly related problem. The most interesting
solution using intermodality is certainly the container
technology since the container can be transported indif-
ferently by ships, trucks and trains. But, in order to have
an efficient use of this technology, a sort of ‘one-stop-
shop’ must be organised to provide charges and ser-
vices for operation on the whole corridor. Because this
technology can potentially use all the modes (ships,
trucks, trains, and eventually planes), cooperation
between companies in the different transportation sec-
tors is required in order to supply such a ‘one-stop-
shop’ service to the shippers.

The substitutes to the container technology do not offer
the same guarantees for competition because they
implicitly give an advantage to road transport: the same
trucks are charged on the train and transport the freight
until the final destination, and it is clear that the access

pricing to the rail network should be very low in order
to make the cost of this transport system competitive.
Except on specific corridors (like in Switzerland or
Austria for example), where congestion and pollution
problems are very important, the container technology
seems to offer better characteristics for a competitive
transport service. In any case, the transfer of a signifi-
cant part of the European freight transport to the rails
should bring an improvement in the cost of this service
for the customer as well as a solution to the congestion
and environmental problem. The main objective should
be the improvement of the welfare and not the rescue of
the railways in a strict sense. The challenge though, to
get the market forces and technological innovation to
play a major role in this rescue. Hence, the policy mea-
sures must allow for an efficient introduction of market
forces and new technologies in this industry.

Another important policy issue in the railways sector is
the social impact of the change in the organisation of
the sector. In many cases the traditional situation is a
State-owned monopoly with many social advantages for
the employees. Of course, these advantages may make
these companies non-competitive if competition occurs.
In fact, this can prevent the introduction of some degree
of competition on the rails if the States want to avoid
social movements. An interesting solution was adopted
in Germany by DBAG. A new structure was created,
and the employees of the old railways companies had to
choose between being directly employed by DBAG
under private sector labour conditions and joining the
new structure with their civil servant status. DBAG can
use the services of these employees under the private
contractual conditions, the federal government subsidis-
ing the difference. With this mechanism, DBAG does
not support non competitive cost conditions, and its for-
mer employees preserve their social advantages.
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