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Dedication 

This piece of writing would not have got as far as this without the help and patience 
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Hold fast to dreams 

Hold fast to dreams 
for if dreams go 
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Life is a world of 
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By Joanna Boavida Cawley (then aged 9)1 

The Big Question 
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Inês Boavida Cawley (then aged 6) 

' Quoted without the author's permission 
2 Idem 
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Chapter 1 Introduction and research questions 

1.1 Introduction and aim 

Network industries, such as telecommunications, electricity, gas, water and postal 

services, have traditionally been organised as vertically integrated monopolies, often 

under government ownership and subject to sector specific regulation. 

The two decades since 1985 have witnessed major changes in the organisation and 

regulation of these industries. The key regulatory change has been driven by the 

recognition that not all parts of these vertically integrated operations are characterised 

by natural monopoly. For instance, telecommunications networks have technological 

features that permit workable competition in significant segments of the market. The 

recognition that incumbent monopoly suppliers have often been slow to innovate has 

added to pressures to liberalise and facilitate entry. In telecommunications, 

technological progress has created an expectation that competing infrastructure 

networks are possible, at least in some geographic markets or for some types of 

services. 

These market and technological changes have induced an evolution in perceptions 

about the role of regulation. Regulation has come to be seen as a way of changing 

market structure and promoting competition, rather than simply controlling for the 

adverse consequences of market power. Yet if regulation is successful in creating 

competition, either by facilitating full competition (between vertically-integrated 

suppliers) or via regulating access to market segments where entry is more difficult, 

why should not these markets then be subject to general competition rules (and 

eventually only competition rules) rather than sector specific regulation? The 

prospective change or evolution in the structure of these industries therefore suggests 



The new EU approach to sector regulation in the network infrastructure industries 

that the relationship between the role of competition policy and sector specific 

regulation becomes an important issue. 

It is with this new paradigm in mind that the European Union has revised its approach 

to the sector specific regulation of telecommunications by aligning it with competition 

law. In the European context, linking sector regulation with competition law is also 

seen as a good way of achieving regulatory consistency across adjacent member state 

markets. This alignment of regulation with competition law is a new phenomenon and 

its potential efficacy remains unproven, particularly given the fact that much of the 

current competitive entry in telecommunications markets remains dependent on 

regulatory intervention and safeguards. Such a linking of regulation and competition 

law therefore raises a number of issues of substance, of procedure and of institutional 

design. 

This dissertation investigates the role of sector specific regulation and the link with 

competition law in controlling or circumventing the adverse consequences of market 

power in a network industry, by examining the new approach to sector specific 

regulation in the European electronic communications sector. The objective is to 

investigate two questions. 

The first question is whether on balance aligning sector regulation with competition 

law helps or hinders the achievement of specified regulatory objectives. For example, 

do the methodologies and procedures of competition law help or hinder regulation in 

its role of seeking to improve market structures? 

2 



Chapter 1 Introduction and research questions 

The second question is whether linking sector regulation and competition law is a 

good way of achieving regulatory coordination and consistency1 over time and across 

geographic or national markets within the European Union. For example is the link 

with competition law the best way to facilitate and support market synergies and 

spillover effects across European markets? 

1 Regulatory coordination in a EU context is taken to mean that wider market benefits (or costs) 
are considered when applying regulation in individual member states. Regulatory consistency is taken 
to mean broadly equivalent regulatory responses or outcomes for a given set of market characteristics. 
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1.2 Background 

In 2002 the European Union adopted legislation2 that revised the sector specific 

regulation3 applying to telecommunications networks and services. This new 

regulatory framework (NRF) replaced the one that had been in force since full market 

liberalisation at the beginning of 1998, and has been applied by member states from 

July 2003 onwards. 

One motivation for such an early revision of the sector regulation was to make it more 

adaptable to rapid technological change4. Complementary goals included a more 

consistent application of regulatory objectives over time and across national markets 

and, based on an expectation of effective or workable competition emerging in the 

sector, a gradual rolling back of sector specific regulatory intervention.5 

The new legislation sought to unite and achieve these various aims by aligning or 

linking sector regulation with competition law for the part of the framework dealing 

with the regulation of market power6. The linking is substantive in that competition 

The legislation consists of a package of directives, which is cited and described in chapter 
four. 
3 Throughout this work, a distinction is made between sector specific regulation and 
competition law, even though both bodies of law apply to the sector. Competition law relies on a small 
number of general provisions applying to all economic sectors, is conducted in an adjudicative fashion 
and draws on the accumulated jurisprudence of case-law. Sector regulation is based on a more specific 
and detailed set of legislative provisions and is administered by a sector regulator typically with 
ongoing consultation of interested parties. Larouche (2000 and 2002) provides a detailed discussion of 
the various distinctions. 
4 Technological change has already lowered entry barriers and undermined natural monopoly in 
some market areas such as wireless based services and long distance communications, thereby 
permitting greater competition. However, it also makes it possible for incumbents to modify their 
networks and service provision in ways that enable established regulation to be circumvented. 
5 The common perception was that regulation across national markets lacked consistency under 
the 1998 framework. As the new framework replaces the per se technical rules of the 1998 one with a 
more reasoned economic approach, it could be argued that there is a greater need for consistency 
checks under the new approach, at least in the early stages. 
6 Sector specific regulation also embraces social objectives, (such as ensuring an equitable and 
efficient provision of universal service and consumer protection) and general resource and transactions 
issues (such as dealing with numbering and addressing, and frequency management). The focus here 
though is on the regulation of market power and related economic regulation. 
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law dominance7 is used as the threshold for regulatory intervention. But there are also 

procedural and institutional links. For example, with a view to establishing greater 

consistency and coordination of regulation across Europe, national regulatory 

authorities (under the new framework) are obliged to clear certain aspects of their 

proposed regulatory measures8 with the European Commission, in a way that is 

similar to the requirement for firms to obtain clearance under EU competition law for 

planned mergers. 

This new link between sector regulation and competition law (and the use of 

dominance as a trigger for sector regulation) went beyond what would have sufficed10 

to establish a more consistent approach over time, and across national markets, in the 

face of market and technological changes, and it raises two sets of questions 

(concerning the substantive and procedural impact of the link) which are investigated 

in this work. 

The substantive impact on regulation 

In the new approach, regulatory intervention to address market power depends on a 

finding of dominance on relevant markets that are specifically selected for regulatory 

oversight. Dominance has a particular interpretation under competition law and it also 

includes the concept of collective dominance (or coordinated effects). Therefore, the 

There is not a full alignment with competition law as in Article 82, which requires a finding of 
abuse of dominance (not dominance per se). In addition, regulation focuses on market structure rather 
than effects or behaviour, which is the focus of competition law. Note that a dominant position has 
been defined by the Court of Justice in Hoffmann La Roche (CJEC Sentence of 13.02.1979, case 
85/76) as: "such that a firm or group of firms would be in a position to behave to an appreciable extent 
independently of its competitors, customers and ultimately of its consumers". The definition was re­
confirmed in the United Brands Case (ECJ Case 27/76). 
8 The notification and clearance requirements are known as the Article 7 procedures (Article 7 
of the Framework directive). 
9 Prior to the reform of Article 81 in 2003, all potentially restrictive agreements also had to be 
notified to the European Commission. 
10 For instance, regulation could have been triggered by a finding of substantial market power on 
a set of common relevant markets but with a threshold or benchmark for regulation based on economic 
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benchmark for regulatory intervention becomes one that has its roots in competition 

law jurisprudence. Yet sector regulation and competition law usually operate in 

differing contexts and have distinctive operational methods, standards of proof and 

bases of legitimacy11. 

The linking of sector regulation with competition law (through dominance) has the 

aim of disciplining regulation so that it only acts where there is a high likelihood of 

market inefficiency through anti-competitive effects. This constraint is welcome in the 

context of a dynamic sector such as telecommunications where unnecessary 

intervention could undermine investment and innovation, and harm dynamic 

efficiency. 

However, the link could have adverse consequences if it detracted from the ability of 

sector regulation to pursue its intended (and justified) objectives12. This could happen 

if it changed the benchmark for intervening or the kind of remedies or regulatory 

obligations that were applied. The outcome might be too little or too much regulation 

relative to the appropriate level or form of intervention absent the formal link with 

competition law. 

For example, stricter consistency checks with competition law might inappropriately 

constrain sector regulation if it meant that relevant market definitions rigidly 

efficiency, consumer welfare or harm to end-users rather than on a standard of competition law 
dominance. ; 
11 Competition law generally operates in circumstances in which the existing structure of 
markets (and even in principle their performance) is 'a priori' satisfactory. Sector-specific regulation is 
reserved for markets whose structure and economic characteristics is expected to produce 
unsatisfactory conduct and performance. Vogelsang (1997), Larouche (2000) and Motta (2004) 
characterise or define the differences between the two. I 
12 Regulatory objectives are usually expressed in terms of ends and means. They are broadly 
assumed to embrace consumer welfare (including allocative, productive and dynamic efficiency) 
although this still raises the issue of possible trade-offs between short and long term welfare and 
efficiency. Sector regulation may not succeed in achieving its intended objectives because of regulatory 
failure, e.g., due to information problems or the inability to specify and commit to regulatory contracts. 
The point here however is whether the link with competition law aids or further undermines or distorts 
the achievement of bona fide regulatory objectives. 

6 
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corresponded to those defined for specific competition cases, or if it constrained the 

choice of remedies, or if it became more difficult to undertake regulatory initiatives 

that improved the structure and functioning of markets. In this case useful sector 

regulation would be unnecessarily restricted. 

Conversely the link might lead to a situation where sector regulation is 

inappropriately extended13. The concept of significant market power (SMP) or 

dominance in the NRF includes collective dominance as well as single firm 

dominance, whereas sector regulation of market power in the previous framework was 

based on single firm SMP. That implies that sector regulation is extended to deal with 

coordinated anticompetitive behaviour even though the main focus of market power 

regulation in telecommunications has been to address the problem of historic 

incumbent monopolies or of network effects. An inappropriate extension of sector 

regulation could also occur if the link produced incentives (and the ability) to try to 

resolve competition law cases or conflicts via regulatory intervention where this now 

offers an easier course of action 4. 

Regulatory coordination across national markets 

The second set of questions concern the use of the link between sector regulation and 

competition as the basis for coordinating regulation across national markets. 

Coordinated and consistent regulation across (as well as within) adjacent markets can 

1 This raises the question both of the benchmark to intervene and the type of intervention. For 
example the link with competition law might increase the incidence of mandatory access regulation. 
Yet excessive access regulation could discourage the incentives for facilities based entry by lowering 
ex-ante the expected level of profits. 
14 Oldale and Padilla (2004) argue that the new EU regulatory framework favours or promotes 
access-based entry or competition rather than facilities-based entry, in particular by using a benchmark 
for mandating access which is significantly broader than that required under competition law. 
Mandatory access under competition law is based on the concept of essential facilities - see the 
Opinion of the Advocate General in Bronner (Case C-7/97) and also the comments of Breyer on 
facilities sharing (quoted in Kahn 2001). The regulator in the UK has concurrent competition law 
powers. 

7 
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improve economic efficiency15 but it also has a particular relevance for the European 

Union internal market. 

Because of the link with competition law, the formal part of the notification and 

coordination mechanism used to check regulatory consistency only covers the 

definition and analysis of markets for regulatory intervention, not the actual 

regulatory remedies themselves. The ostensible aim of the notification procedure is to 

check that regulatory measures in member states are consistent with internal market 

objectives16. In mat case, the focus of the exercise would be to check for a common 

and coordinated approach to the treatment of market power, access and 

interconnection conditions, and spillover effects. However, given the procedural and 

institutional link with competition law, a key question is whether the coordination 

procedures focus on the consistency of notified regulatory measures with competition 

law practice, rather than their impact on the internal market. 

This dissertation examines some specific elements (substantive, procedural and 

institutional) of the two questions that are raised above. The first question is about the 

performance of sector regulation now that it is linked to competition law. The second 

question is whether the link with competition law provides the right basis for 

improving regulatory coordination across national markets. 

It begins by considering the coordination of regulation in a EU context, in particular 

the value of, and the incentives for, regulatory coordination in different areas. 

Consideration is given as to whether alternative options exist to improve the value of 

For example, investments are more likely to be directed towards markets where they generate 
the largest welfare benefits. 
16 Article 7 of the Framework directive, which governs the notification procedures, is entitled: 
"consolidating the internal market for electronic communications". 
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coordination as well as reduce the burden of the current coordination and notification 

approach. 

Both substantive and coordination questions are examined by analysing the 

application of the new regulatory approach to selected market power problems in the 

development of broadband and mobile markets. For some regulation it is shown that 

the link with competition law handicaps regulation (and its coordination) or that 

methodological changes are needed. In other areas the link is shown to add some 

useful flexibility. 

Finally the potential application of the new regulatory framework is analysed in the 

context of technological and market changes. This provides a means of assessing the 

robustness of the new approach, and of reviewing the insights and conclusions 

concerning its substantive performance. 

9 
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1.3 The economic problem 

The services provided over telecommunications infrastructure and networks17 

generated over 300 billion euros of turnover in the EU in 2005. These electronic 

communications services form a substantial part of the information and 

communications technology sector18, which represents about 6% of GDP. 

Figure 1.1 Evolution of spending (% disposable household income) 

Index: 1990=100 
140 , 

.Communications (2) 

-Health 

.Education 

Housing, water, electncity, gas and 
other fuels 
'Recreation and Culture 

Transport 

Alcoholic beverages, tobacco and 

Restaurants and hotels 

Food and non-alcoholic beverages 

Clothing and footwear 

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 

Source: OECD 

According to the OECD, the electronic communications sector has continued to grow 

faster than other areas of the economy despite the financial impact of the bursting of 

the 'dot.com bubble'. Telecommunications revenue in the OECD area grew 8% 

annually in the decade to 2005 and recent growth has been above this trend. Figure 

1.1 illustrates how the share of communications services in household expenditure has 

increased relative to other categories. 

17 Usually referred to in Europe as 'electronic communications' they comprise fixed and mobile 
voice, data and video services including broadcasting transmission. 
18 Information and communications technology includes telecommunications services (as the 
largest category), IT services, software, computer hardware, end-user terminal equipment and network 
equipment. Data source is European Information Technology Observatory. 

10 
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Chapter 1 Introduction and research questions 

More importantly electronic communications services are used as inputs in many 

sectors and underpin employment and wealth creation in the economy generally. 

There is evidence19 that investments in information technologies and services have 

increased factor productivity in many economic activities, including significant parts 

of the service sector. 

Despite its importance in providing inputs to other parts of the economy, the 

electronic communications sector is still undergoing a major transformation, away 

from the monopoly utility model that characterised a significant period of 

development prior to the 1980s. Sector specific regulation reflects this traditional role 

of regulating monopoly utilities but it also potentially plays a major role in its long-

term transformation20. 

Liberalisation of the telecommunications sector occurred fairly late in most parts of 

Europe. For much of the century preceding the steps towards market opening in the 

1980s and 1990s, the provision of telecommunications networks and services was 

under monopoly control and frequently under government ownership21. 

The recent transition from regulated monopoly to liberalisation and the fact that 

networks and services have become subject to much more rapid technological change 

means that it is inappropriate to analyse the sector either against a regulated monopoly 

model, or against a static model of perfect competition. Actual or potential market 

failures or imperfections need to be identified or analysed in terms of models of 

19 See Gordon (1999 and 2004), Triplett and Bosworth (2000), Baily and Lawrence (2001). 
20 For instance, sector regulation could promote more facilities-based entry (and competition 
between integrated infrastructure-based operators) by reducing or removing entry barriers, or could 
lean more towards access-based entry (and competition from downstream service providers) by 
focusing on regulating access to inputs or upstream markets. 
21 However, in Europe and the USA, there was typically a short period in the latter part of the 
19th century (or early 20th century) in which private telephone companies competed against each other 
and sometimes also with an existing publicly-owned operator. Noam (1992) provides an insightful 

11 
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imperfect competition22, including theories of strategic interactions between firms, 

and also in the context of the interventions that attempt to address or correct them. 

Consequently, the analytical economic tools used by regulators to assess market 

performance in relation to market structure comprise market theory and industrial 

organisation. In addition, agency theory and the nature of regulatory design is also 

relevant for regulators. 

An important source of the economic problem in fixed or wire-line 

telecommunications networks (and the markets that they serve) is that they are 

typically characterised by high barriers to entry, because of the presence of incumbent 

(former monopoly) vertically integrated firms, with large sunk investments and 

substantial scale and density economies23. The potential for long-term or enduring 

market failure can therefore be seen as a likely by-product of rational economic 

behaviour in which exploitative or exclusionary conduct leads to high prices and lack 

of response to user demand, excessive costs and inefficiencies and an inefficient rate 

of investment and innovation. 

In the past, where there was little prospect of entry or competition, such market failure 

was addressed by rate of return regulation or more direct investment oversight. Even 

where entry was viable in certain downstream or complementary markets, the 

vertically integrated firm with a monopoly or dominant market position in access 

history of the development of telecommunications in Europe, Gabel (1994) and Mueller (1997) provide 
insights on the passage from competition to regulated monopoly in the USA. 
22 One way to identify the nature of the economic problem is using a market structure, conduct, 
performance paradigm, although this has obvious shortcomings in the sense that it tends to ignore or 
overlook the endogenous relationship between conduct on the one hand, and market structure and 
performance on the other. It also overlooks the importance of networks effects and the relevance of 
two-sided markets. 
23 Mobile networks and services have generally developed in a different (more competitive) 
market and regulatory context. 
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often was able (and had the incentive24) to leverage market power into downstream 

markets. The result has been regulatory intervention to set the terms on which 

upstream inputs are made available to entrants competing in downstream markets. 

Markets that can be served by wire-less or mobile networks do not exhibit the same 

level of entry barriers as traditional fixed or wire-line networks, because their 

underlying cost structures are different (see chapter 5). However, constraints in the 

availability of suitable spectrum frequency, whether real or artificial, may mean that 

the number of firms active in markets is limited. This may in turn lead to strategic 

interactions, whereby prices are artificially raised or where service provision or 

innovation is limited25. 

In addition, a number of network effects26 are typically present in the supply of 

telecommunications services. These network effects relate to the value users derive 

from being able to communicate with others on the same, or on a separate but 

interconnected, network. This value in turn depends on the price at which such traffic 

exchange occurs. For example traffic exchange may occur on socially efficient terms. 

Alternatively, the price and other terms agreed between networks for interconnection 

and the exchange of traffic may act as an exclusionary device (in which rivals seek to 

raise each others costs and capture a larger share of subscribers) or as a collusive one 

(in which prices to all end-users are raised). 

The incentive to leverage market power over access derived initially from the strict regulation 
of access prices (which meant that profits had to be made from calls or other downstream services) and 
subsequently by an anticipation that entrants into downstream markets might integrate backwards and 
undermine the access monopoly. 
25 Such anti-competitive outcomes may result from unilateral action by firms or occur via tacit 
coordination (known legally as collective dominance). That raises the question of appropriate policy 
responses (if any) and the policy instrument (regulation or competition law) to be used. If it is more 
likely that the conduct is coordinated and that such coordination is likely to depend on some form of 
exchange of information, the problem is probably better addressed by formal competition policy, 
having the powers to search for or request such information. 
26 A fuller account of such network effects and externalities is given in chapter 3. 
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An important economic problem has been shown to arise for communications where 

by convention the calling party pays. The participation of a receiver of the call or 

message is necessary for the transaction to occur but the latter typically pays a 

nominally zero price. The receiver may be sensitive to the price being paid by the 

sender to make the call. However, if this is not the case, it can lead to market 

inefficiencies whereby networks exploit their market power over the termination of 

incoming calls or messages and raise prices to the network of the calling party. 

There are other examples of network effects and the two-sided nature of many 

communications markets. For example, television-broadcasting markets (or broadcast 

TV networks) bring together subscribers and advertisers, and the Internet brings 

together content providers and buyers. 

Policy or regulatory intervention in the telecommunications sector can therefore be 

seen as attempting to correct for the various economic market failures or 

imperfections that have been alluded to (including the intemalisation of externalities) 

and where possible to facilitate greater competition so as to reduce the incidence of 

economic harm. One means is by removing or reducing entry barriers and improving 

market structures, rather than applying behavioural remedies. In that sense, some 

assessment of the feasibility of workable competition over a given horizon is often 

needed. 

Given that the aim of the new regulatory approach is to make regulation adaptable to 

technological change, and to facilitate workable competition where possible so that 

regulation can be retired, it is necessary to exploit a longer-term dynamic analytical 

perspective in order to try and assess the actual or likely performance of regulation 

over time. 
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1.4 The policy problem 

The policy problem looking forward differs from the historic one (of managing a 

monopoly), in that it appears to be less about designing regulation to mimic 

competition (e.g. using price cap regulation to curb the adverse effects of market 

power on end-users) and more about facilitating market structures that produce more 

competitive outcomes on downstream markets or overall27. 

That still raises questions about the precise policy objective of sector specific 

regulation and about the standard used to assess competition or to trigger 

intervention 8. It also raises questions about the instrument or instruments used to 

achieve the desired objective29. 

Generally governments (and politicians) have broader policy objectives than sector 

regulators or competition authorities. Nevertheless they establish such bodies and 

delegate authority to them for a number of reasons, in particular to improve 

commitment to specified policy objectives and to raise the level of specialised 

expertise applied to the policy problems30. 

As noted above, the declared objective of regulators is to deliver welfare benefits to 

consumers and end-users in terms of choice, price and quality. And the declared 

instrument for achieving the objective is competition, or at least as much competition 

as is possible. The pursuit of such an objective still raises questions about possible 

27 As noted above, that still raises issues about the relative viability and desirability (on 
efficiency grounds) of competition that is based on entry by vertically integrated firms, or via entrants 
combining inputs, that are subject to access regulation, with investments in new assets. 
28 For example it could be an economic standard such as overall welfare (combined consumer 
and producer surplus) or consumer welfare, or the one now used in EU sector regulation, which is 
based on the competition law concept of dominance. 
29 The instrument could be couched in general terms, as a choice between regulation and 
competition policy, or more specifically as between certain structural and behavioural remedies. Also 
relevant is the institutional and regulatory design, given that governments establish regulatory and 
competition authorities to intervene on their behalf and on behalf of citizens. 
30 Chapter 3 considers the reasons for regulatory delegation and problems of regulatory design. 
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trade-offs between short and longer-term benefits31. For example, harsh price 

regulation may deliver short-term consumer benefits but reduce the rates of return that 

are needed to attract long term competitive entry or stimulate investment and 

innovation by either incumbents or entrants. 

The revised European regulatory framework identifies three main policy objectives: 

the promotion of competition, the development of the internal market and the interests 

of citizens32. According to the legislation, the competition objective is to be delivered 

via ensuring benefits to users, encouraging efficient investment and promoting 

innovation, and encouraging the efficient use of resources such as spectrum (as 

opposed to the other way round). Assuming that this corresponds approximately to a 

long-term consumer welfare maximisation goal, (with the addition of the internal 

market objective), it is similar to the over-arching objective stated in the 1996 

Telecommunications Act of the USA, which is to promote competition and reduce 

regulation with the aim of achieving lower prices, higher quality services and the 

rapid deployment of new technologies33. 

Despite these apparent similarities in regulatory objectives, the European Union has 

now moved to a standard for intervention (to deal with market power) that 

corresponds to the competition law concept of dominance. Although the standard for 

intervention (and the way it is interpreted) is important, so too are the type of 

instruments or regulatory measures that are employed. 

3 ' It also raises questions about whether the target beneficiaries are considered to be citizens as 
consumers, or as employees and shareholders of the firms that benefit from intervention. For example 
policy on broadband roll-out and take-up may comprise elements of both (see Garnham 2005). 

2 Article 8 of the Framework directive dealing with "Policy objectives and regulatory 
principles". 
33 In the USA, dominance in anti-trust law is interpreted as a consumer welfare test. Regulation 
nevertheless has a public interest test which anti-trust law does not. In Canada, anti-trust (merger) law 
uses a broader overall welfare test, so that potential producer surplus or efficiency gains can be 
explicitly taken into account, whether or not there is demonstrable evidence that such efficiency gains 
will be passed on in due course to consumers. 
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The two main instruments or forms of intervention employed to curb market power 

and facilitate entry comprise the regulation of the conditions for access and for 

interconnection, known in the economic literature respectively as one-way and two-

way access34. One-way access concerns the granting of access to the network of an 

incumbent in order to compete to provide services to established subscribers. Two-

way access concerns reciprocal access between competing networks for the exchange 

of traffic between their respective subscribers35. 

In respect of either regulatory instrument, the standard for intervening and the form of 

intervention employed, can affect the substantive economic outcome.36 For example, 

building a competing access infrastructure (based on existing or new technology), or 

leasing access to an existing network may constitute alternative means of entering and 

competing to supply services. The type of access that is mandated by regulation and 

the terms on which it is available could tip entry and investment decisions one way or 

another, or advance or retard the point at which infrastructure entry occurs in ways 

which may or may not be economically efficient. 

The specific terms on which access is mandated can also have an effect on the 

incentives to enter different geographic areas. It is common for both retail prices and 

the prices for regulated access to be averaged across geographic markets. This creates 

an incentive for entrants to build networks in areas where costs are low relative to the 

34 See Armstrong (2002), Laffont and Tirole (2000) and Vogelsang (2003). Chapter 3 examines 
the regulation of access and interconnection in more detail. The regulation of conditional access is also 
pertinent in the case of content providers contracting directly with subscribers to TV networks. 

5 It is possible that only two-way access regulation is relevant (as in traffic exchange between 
vertically integrated operators serving different subscriber groups) or that only one-way access 
regulation is needed (as in access to networks by third-party content providers). 
36 The general expectation from raising the benchmark for regulatory intervention to dominance 
would be that the regulation of interconnection becomes more prevalent and systematic across 
networks, and that access regulation decreases or is prevented from increasing. 

17 



The new EU approach to sector regulation in the network infrastructure industries 

regulated access price (and there is a larger margin between retail prices and actual 

cost) and diverts resources away from higher cost areas.37 

Previous regulation of an incumbent operator in established markets can also affect 

entry decisions and economic incentives. For example, historic regulation of 

telephone service can lower actual and expected profits in that market and affect the 

decision to undertake investments to serve multi-product markets such as telephony 

and broadband Internet. 

Even where market power exists there may be alternatives to using access or 

interconnection regulation. For example, it may be possible to address market power 

over access by facilitating entry and increasing the number of competitors. And 

incentives to exploit market power on interconnection or call termination might be 

curtailed by modifying the convention concerning settlement between networks or via 

the way users pay for services . 

Hence different types of remedies may be appropriate depending on the nature of the 

market power problem, and the alternative technological means of supplying services. 

This also makes it difficult to directly evaluate or compare remedies.39 Instead it is 

considered more appropriate to assess their likely or actual affect on entry barriers or 

on market structure and market performance, and whether or not there is reasonable 

prospect of regulation being removed in the longer term. 

37 Imagine that there is a common retail price p, but actual costs differ between low cost, c' and 
high cost, ch areas. Regulated access prices are set at an average level = (1 + a) . (c1 + ch)/2, where (1 + 
a) is a mark-up. Then the available margin for access-based entry is uniform, but infrastructure based 
entry enjoys more favourable margins in low cost areas where the difference between the average retail 
price of the incumbent and the actual supply cost is higher. 

In the conventional calling-party pays arrangement, a 'termination fee' is usually transferred 
from the calling to the receiving network to compensate for completing a call. Changing to a bill-and-
keep (or sender keeps all) arrangement, (where users make payments that in principal cover both the 
ability to make and receive calls) removes the incentive for a terminating network to raise termination 
fees. Traffic exchange within Internet is usually subject to combinations of barter (peering or free 
exchange) and paid settlement, depending on the terms negotiated between networks. 

18 



Chapter 1 Introduction and research questions 

39 Regulators typically need detailed information on cost and demand conditions in order to 
apply their market theory tools and implement remedies on access or interconnection. 
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1.5 The institutional aspects of the problem 

The alignment of sector specific regulation with competition law under the 2002 EU 

legislation introduced a number of procedural and institutional changes. 

There are three methodological aspects of the link with competition law. The first is 

that competition law dominance becomes the standard or threshold for regulatory 

intervention40. The second is that market power sector regulation is not necessarily 

applied across all market areas in the electronic communications sector. Rather it is 

confined to market areas where possible intervention under competition law is 

deemed insufficient to address anticipated problems41. The third is that regulation 

becomes 'market-based', so that market definition and market analysis for regulatory 

purposes is undertaken in accordance with the methodologies used in competition 

law. It is this market-based approach to regulation that in principle enables regulatory 

intervention to be technology-neutral and adaptable over time42. 

These changes imply a significant change for the way that sector regulation is applied 

because they mean that the regulatory process now falls under the close scrutiny of 

competition policy. For example, competition law jurisprudence will influence the 

way in which sector regulation is applied. 

The new approach to regulation also introduced other important procedural and 

institutional changes. These appear to be designed to improve the consistency of 

40 That does not mean that sector specific regulation equates to competition law. Firstly, there is 
no need to demonstrate abuse of dominance (as is the case under Article 82) in order to apply 
regulation. Secondly, remedies and ongoing oversight may be different under sector specific regulation. 
41 Recital 27 of the Framework directive: "It is essential that ex ante regulatory obligations 
should only be imposed where there is not effective competition, i.e. markets where there are one or 
more undertakings with significant market power, and where national and Community competition law 
remedies are not sufficient to address the problem". 
42 Convergence, whereby similar services (voice, data and video) can be supplied over 
historically distinct networks (e.g., fixed and mobile telephone networks and cable TV) forces 
regulation to change from a vertical, technology-specific approach to a horizontal market-based 
approach. 
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regulation across the EU and contribute to the development of the internal market but 

some elements also serve to strengthen the link between sector regulation and the 

application of EU competition law. 

The first institutional change is the one referenced in section 1.2 on the clearance of 

regulatory measures under Article 7. In keeping with the 1998 framework the EU 

regulatory legislation is transposed and applied at national level, and administered by 

appointed regulatory authorities. However, these national authorities are now obliged 

to submit certain aspects of their regulatory measures to the European Commission 

for clearance. In order to deal with these notifications, the Commission established a 

formal process43 (similar to the one used for merger notifications), which falls under 

the joint responsibilities of the Commissioners responsible for competition policy and 

for the information society 

A second important institutional change is the establishment of the European 

Regulators Group (the ERG)44, which provides an interface between national 

regulatory authorities and the European Commission in such a way as to contribute to 

the internal market, via the consistent (yet flexible) application of regulatory rules. 

A third change in the new regulatory approach with an important institutional 

dimension is the right to appeal a regulatory decision (at national level), on the merits 

of the case, to a court or other body with appropriate expertise. This means that the 

regulatory coordination and consistency that has been established at EU level via the 

first two institutional changes could either be undermined or conversely reinforced by 

43 Commission Recommendation (23 July 2003) on notifications, time limits and consultations 
provided for in Article 7 of Directive 2002/21/EC (the Framework Directive). 
44 Commission Decision (29 July 2002) establishing the European Regulators Group for 
electronic communications networks and services, and Commission Decision (14 September 2004) 
amending Decision 2002/627. The ERG comprises one member per member state and is composed of 
the heads of the national regulatory authority with primary responsibility for the electronic 
communications sector. 
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appeals procedures at the national level. It also provides an opportunity to rectify 

findings of dominance that are unwarranted. 

The ostensible objective of the first two institutional changes (the Article 7 

notification and clearance procedure and the establishment of the ERG) has been to 

improve regulatory consistency and coordination, thereby strengthening the internal 

market5 and they are considered in the next section in that context. 

However, the first change and to some extent the third one, in combination with the 

methodological changes cited appear to substantially strengthen the link between 

sector regulation and competition law. For example, appeal cases are likely to 

consider relevant competition law jurisprudence as well as examine the balance of 

evidence concerning the need or not to regulate. It is also possible that previous or 

ongoing competition cases play a role in the analysis of proposed regulatory measures 

under the Article 7 notification process. 

Competition law has a specific standing in the European Union context. Competition 

policy principles are enshrined in the EU Treaty and competition law applies across 

the board to all economic sectors46. Sector regulation and the application of 

competition policy should not then be viewed as alternative approaches47 for dealing 

with excessive market power or other aspects of market failure48. The relevant 

question in the European context is what are the benefits or added value of dealing 

Article 7 of the Framework directive is entitled "Consolidating the internal market for 
electronic communications" and the Decision setting up the ERG has a clear internal market mandate. 
46 In the telecommunications sector, this was emphasised as early as 1982 in the British Telecom 
case, 82/861/EEC OJ L 360/36 (1982). 
47 The approach can be contrasted with the judgement in the Trinko case, where the application 
of sector regulation was seen to evacuate further consideration under anti-trust law - see Geradin 
(2004). 
48 Market failure is used in the general economic sense and includes circumstances where 
markets exist but are characterised by substantial inefficiencies caused for instance by significant 
market power or the presence of important externalities which are not easily internalised. 
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with market power problems under sector regulation, as opposed to via competition 

law, which automatically applies. 

The strengthened link with competition law therefore raises some questions about the 

application and standing of sector regulation. For example, will sector regulation be 

seen as an alternative avenue for dealing with issues normally arising under 

competition law, so that there is a more fluid continuum49 between the two? 

Alternatively, will greater emphasis be put on using sector regulation to apply 

structural remedies that seek to improve the working of markets and hasten the point 

at which intervention shifts exclusively or predominantly to competition law? These 

questions are considered when analysing the substantive application of the new 

regulatory framework to broadband and mobile markets. 

The methodological and institutional link with competition law consequently means 

that regulators will apply analytical tools from competition law practice, alongside 

their market theory tools. It is therefore necessary to assess the expected or the 

perceived benefits and costs of exploiting those analytical tools in the context of 

sector-specific regulation of electronic communications. 

49 For example, it may be problematic to not find SMP on a market (under the sector regulation) 
and then come back and seek to demonstrate an abuse of dominance. 
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1.6 The internal market aspect 

The previous section stressed the importance of internal market objectives for sector 

specific regulation and cited the two institutional changes that were introduced in the 

new regulatory approach to try to produce more consistency and coordination in the 

regulatory interventions of national authorities. 

The electronic communications sector has an important internal market dimension for 

a number of reasons. Relevant geographic markets for electronic communications 

services often transcend national borders, as is the case with data and voice 

communications for international companies, satellite-based television transmissions, 

vehicle-tracking services, and other mobile data and voice services. Spillover effects 

are important as nationally regulated networks often compensate each other for the 

exchange of traffic.50 Electronic communications services also provide important 

inputs to many manufacturing and service sectors. 

The World Trade Organisation (the WTO) describes four modes of trade in services, 

based on the location of supplier and consumer of the service. Mode 1 or cross-border 

supply applies to genuine cross-border trade where neither supplier nor consumer 

move from their separate locations. Mode 2 (consumption abroad) involves the 

consumer moving to another country to obtain services. Mode 3 or commercial 

presence occurs where a firm supplies services abroad via a foreign affiliate. Mode 4 

(presence of natural persons) involves the producer moving to the country of the 

consumer in order to provide the service. 

Trade in electronic communications services in the EU internal market may involve 

all four of these modes. There is a mode 1 aspect to transactions where content or data 
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is transmitted electronically across borders or where the sender and receiver of a call 

or message are in different member states. The latter requires the supply or the 

purchase of an input in the other country in order to complete the call or the data 

transmission. 

There are also examples of mode 2 transactions where users move between member 

states (and consume roaming voice or data services) or where trans-national firms 

purchase services in a number of countries. 

But an important internal market dimension of telecommunications services involves 

mode 3 or mode 4 forms of trade where supplying companies establish in the country 

of consumption or use. Cross-border investments in building networks or acquiring 

the rights to get access to end-users are significant compared to arms-length cross 

border sales. 

Some examples of the general order of magnitude of traffic flows and of turnover and 

investment can be given to illustrate the point51. In 2005 in the EU, international 

outgoing voice traffic52 is estimated at about 100 billion minutes53 of which about 

70% or 70 billion minutes was intra-EU traffic. About a third of this international or 

intra-EU traffic comes from mobile subscribers54, the remainder from fixed 

50 For example national regulators influence the terms on which networks in different member 
states compensate each other for exchanging traffic. Consequently, they can affect consumer welfare 
elsewhere. 
51 Chapter 2 provides more systematic details concerning subscribers, traffic flows and revenues. 
52 In modern electronic communications networks, voice traffic is a declining share of overall 
traffic, which comprises various forms of data. Nevertheless, voice traffic still comprises a very 
substantial share of overall revenue. It has become increasingly difficult to monitor or estimate the 
volumes of voice traffic, particularly when it originates on fixed networks, where voice calls are carried 
over private networks or are mixed with data traffic, and are not consequently billed or recorded on a 
per minute basis. 

3 Estimates based on reported figures (Telegeography) for individual countries for 2000, 2001, 
2002 and 2003. Annual international traffic growth was about 15-20% based on subscriber growth 
(mobile and fixed) and traffic usage. International voice traffic remains a relatively small proportion of 
national traffic. 
54 In 2005, mobile subscribers in the EU surpassed fixed lines (380 million versus 350 million). 
However, at an international or cross-border level, fixed-originated traffic remains higher than mobile. 
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telephones, so the 70 billion minutes of intra-EU traffic in 2005 represented about €15 

billion55 in revenue. 

Assuming that the average settlement rate or termination payment for a (cross-border) 

call terminating on a fixed network was 3 eurocents per minute, and 15 eurocents for 

a call terminating on a mobile network, the intra-EU traffic in 2005 would represent 

about €5 billion in potential cross-border payments56 between network operators. 

In addition, it is estimated that there were about 5 billion minutes of mobile roaming 

traffic in the EU in 200557. A reasonable estimate of the value of this EU mobile 

roaming traffic would be about €5 billion at the retail level, again representing a 

significant sum in terms of cross-border wholesale settlements58. 

There are substantial intra-EU investments driven in particular by the growth in 

competing mobile networks and by entry in broadband markets. By the end of 2005 

there were about 380 million mobile subscribers in the EU generating nearly €150 

billion in annual revenues, and about 60 million broadband subscribers, representing 

about €25 billion of revenue and growing. 

In the EU internal market, the application of EU regulation occurs at the national level 

even if in principle, networks could be built and operated on a consolidated pan-

European basis. Given that the ability to build networks or to get access to end-users 

and to interconnect networks with others often depends on regulatory rules in the 

55 Based on an average of about 10 eurocents per minute for a fixed originating call (lower for 
fixed to fixed, higher for fixed to mobile), and about 40 eurocents per minute for an intra-EU mobile 
call. 
56 Potential in the sense that settlement depends on the net balance of traffic. 
57 Based on figures for roaming traffic for a number of EU countries. For the UK, inward mobile 
roaming traffic in 2003 was about 600 million minutes, of which most came from other European 
subscribers - source Ofcom. In 2004, France had about 600 million minutes of inward roaming voice 
traffic and about 300 million inward roaming SMS; total outward roaming was about 360 million voice 
minutes and just over 100 million SMS; outward roaming revenues were about €350 million for voice 
and €16 million for SMS- source ARCEP 
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country concerned, the consistency of regulation across adjacent member states is 

important. There are a number of ways in which economic distortions or 

inefficiencies could occur, of which barriers to inward investment, and excessive 

charges for interconnecting traffic appear to be the greatest. 

The previous section described the two institutional innovations in the new regulatory 

approach (the Article 7 notification procedure, and the establishment of the ERG) that 

are designed to strengthen the internal market by improving regulatory consistency 

and coordination. 

The second of these is more informal in nature and its comparative advantage appears 

to be in coordinating regulatory action and best practice where there are benefits from 

doing so. However, the Article 7 procedure has a more formal and legal standing 

relative to the EU internal market. The Commission may veto the proposed measures 

of national regulators in respect of their market definition and market analysis aspects 

- although not in respect of the way that remedies are chosen.59 

The restriction of the veto possibility to market definition and analysis (rather than the 

remedies which determine the real economic impact of the regulatory measure) 

appears strange until it becomes clear that it is these first two steps that are formally 

subject to competition law methodology. Legally, the Article 7 procedure aims at 

consolidating the internal market. In practise it could be unclear whether the priority 

is regulatory coordination in the internal market sense, or consistency with 

competition law. One question investigated is whether notified regulatory measures 

58 Inter-operator tariffs between mobile operators for intra-EU roaming traffic are typically in the 
range of 50 eurocents to a euro. 
59 The additional qualification concerning the Commission's powers to clear or veto the 
proposed regulatory measure is that it affects trade between member states. In practice, many national 
authorities notify the regulatory obligations or remedies that they intend to impose on the undertakings 
they designate as having market power. Consequently, the Commission is often aware of the specific 
remedies that are planned when it examines the notification. 
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are analysed on the basis of their internal market aspects or their consistency with 

competition policy.60 

The Article 7 procedure is also very resource intensive, as it involves each national 

regulatory authority seeking clearance from the Commission for its market analysis 

(using competition law methodologies) on each of the eighteen markets61 that are 

listed for sector specific regulatory oversight across the EU. Knieps (2005) has 

described the Article 7 procedure as a time-consuming and inconsistent administrative 

process, as a consequence of the missing economic analysis of network-specific 

market power.62 Bearing in mind the heavy resource burden of this notification and 

clearance process, the question arises as to whether there is a high risk that many of 

the potentially positive benefits of intervention are dissipated through excessive 

regulatory costs and procedures, or via regulatory capture. In addition, is the same 

degree of coordination or oversight required in all market areas or is the coordination 

effort better directed at markets with large cross-border or internal market effects? 

Does the link with competition law provide the appropriate institutional design here? 

Some form of analytical tool is required to assess the importance of these internal 

market effects, and also the role and value of regulatory coordination. It is considered 

difficult to assess the substantive implications of greater internal market integration in 

In principle the end result could be the same. But it would be expected that an internal market 
perspective would focus more on cross border spillovers or on prospects for efficient market 
consolidation. It could even extend to considering the combined effect of member states' planned 
measures in a given market area. This issue also raises the broader question of using competition law in 
the EU context for achieving goals of internal market policy, (e.g., market opening or market 
integration) - see for example Forrester (1997). 
61 Commission Recommendation (11 February 2003) on relevant product and service markets 
within the electronic communications sector susceptible to ex ante regulation identified and defined 18 
markets for analysis by the NRAs under the SMP procedures. In the first three years of the application 
of the 2003 regulatory framework, about three-quarters of the total possible notifications had been 
made: i.e., by August 2006, 374 of the possible total of 450 notifications (25 member states times 18 
markets each). 
62 Knieps is referring to the apparent lack of economic analysis in the Article 7 notifications of 
whether (according to the three criteria established in the relevant market recommendation) ex ante 
regulation is really needed. 

28 



Chapter 1 Introduction and research questions 

a dynamic context without examining regulatory intervention and market performance 

in specific market areas. Therefore two case studies (on the development of mobile 

and broadband markets) are undertaken to consider the impact of regulation at a 

European level. 

The institutional aspects of regulatory coordination are examined using principal-

agent theory, and in addition the interactions between regulatory agencies are 

analysed in a game theoretic context. 
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1.7 Problem statement and research question 

This chapter has described the economic and policy problem that sector specific 

regulation in the electronic communications sector is trying to solve. It has indicated 

that market and technological changes have induced an evolution in the perceived role 

of regulation, away from trying to control the adverse consequences of market power 

and towards its use as a way to change market structure and promote competition. 

These changes provide the background to the revision of the regulatory approach in 

the EU and the linking of sector regulation with competition law. 

Table 1.1 Motivations behind the new regulatory approach 

Motivation 

Flexibility 

Consistency over time 

Technology neutral 

Consistency across 
markets and over time 

Co-ordination 

Consistency across the EU 

Better intervention test 
Old SMP to new SMP or 
dominance 

More mature phase of 
competition 

Roll-back regulation as 
competition develops by 
dropping or changing 
markets covered 

Relevance outside 
theEU 

Yes 

Yes 

Fora 
confederation 

Yes 

Yes 

Yes 

Potential gain 

Avoid cost of legislative 
changes and 
interpretation 

Efficient investment 
signal. 
Avoid circumvention of 
regulation 

Single market 

Better investment 
environment 

Avoid over-regulation 
based on the earlier 25% 
threshold 

Flexible to market 
barriers and market 
power 

Ease of dropping areas 
subject to regulation 

Potential risk 

Constrain ability to 
take major regulatory 
initiative 

Limited, though market 
emergence may need 
technology specific 
coordination 

Excessive co­
ordination costs. 
Uncertain investment 
environment 

Complex to analyse 
dominance. Greater 
incentives to appeal 
against dominance 

Regulation becomes 
over-inclusive 

Incentives to capture 
the process. Danger 
that regulation easily 
extended 

The general motivations for reforming regulation of the telecommunications sector 

are therefore linked to the pace of technological change. But there are some particular 

motivations for revision in the EU context, where single market objectives are 
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important and where competition law has played a key role, first in opening markets 

to competition and now in the new regulatory approach by providing the benchmark 

and methodologies for undertaking and coordinating sector specific regulation. 

The main motivations are summarised in Table 1.1, based on the aims set out in 

published policy documents at the time. Some preliminary assessments of potential 

gains or risks are also included, based on experience of the initial application of the 

new framework. 

It has been pointed out that the reforms do not appear to fundamentally alter the 

objectives of policy or regulation, which are designed to deliver maximum benefits to 

users in terms of price, quality and choice, to facilitate effective competition wherever 

possible, and to foster investment and innovation. Nevertheless, if technological or 

market developments in the sector are sufficiently dynamic and fast moving to require 

a change in regulatory framework so soon after the original one was put in place, what 

guarantee is there that the new approach will be more successful than the previous 

one? 

The earlier part of the chapter has described the basic objectives of sector specific 

regulation, both generally and in the context of the regulation of the electronic 

communications sector in the EU. These policy objectives have also been described in 

terms of economic benchmarks concerning welfare and efficiency, (although the 

problem of trade-offs between shorter and longer term efficiency objectives remains) 

and in terms of regulatory or legal benchmarks, in this case dominance and related 

competition law methodologies. 

There is an extensive literature on the theory and application of economic regulation 

in network industries, in particular access and interconnection regulation in the 
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electronic communications sector . There is also a considerable literature on 

problems associated with regulatory design and regulatory capture64. 

More recently there has been a growing literature on the application of competition 

law to the electronic communications sector and also the reform of sector specific 

economic regulation and its relationship with competition law (both in Europe and 

North America)65. 

The initial experience of applying the new regulatory framework provides an 

opportunity to analyse the substantive economic impact of linking sector regulation to 

competition law, and also the value or relevance of the link in seeking to achieve 

greater regulatory coordination across national markets and regulatory jurisdictions. 

This dissertation investigates two main research questions in conjunction with several 

more specific ones66. 

The first of the two main research questions is: 

Does aligning or linking sector specific regulation of the electronic communications 

sector with competition law help or hinder the achievement of specified regulatory 

objectives, as set out in European legislation and as interpreted in terms of the 

economic concepts of welfare and efficiency? 

The specific research questions investigated include: 

Does the link with competition law make it easier or more difficult to undertake 

appropriate regulatory initiatives or structural remedies, for example to facilitate entry 

63 For example Kahn (1971), Viscusi, Vernon and Harrington (2000), Laffont and Tirole (2000) 
and Armstrong (2002). 
64 Baron (1989), Laffont and Tirole (1993) give comprehensive treatments of regulatory design. 
Bickenbach (1999) provides a survey and analysis of regulation and competition law that extends to the 
role of transactions costs and property rights, as well as principal-agent theory. 
65 See for example Motta (2004), Larouche (2000), Shelanski (2002 and 2006). 
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or innovation? If regulation is now seen as a way to improve market structures, does a 

link with competition law help or hinder this aim? Will the link increase or reduce the 

ability to assess dynamic and long-term benefits? Alternatively, does the link lead to 

sector regulation systematically focusing on access to artificial input markets? Does 

greater flexibility and the link with competition law increase or reduce legal 

certainty?67 

The second of the two main research questions is: 

Does linking sector regulation with competition law provide a good way of achieving 

regulatory coordination and consistency across markets and national regulatory 

jurisdictions in the European Union? 

The specific research questions investigated are: 

What is the appropriate balance between coordinating national regulatory measures, 

in view of economic spillover effects, and permitting discretionary treatment at 

national or local level? Given the apparent resource cost of the coordination 

procedure, is the same degree of co-ordination required in all market areas or could 

co-ordination be targeted to areas where it is needed most and/or where substantive 

benefits are likely to be greatest? Is the current institutional arrangement for 

regulatory coordination (focusing on the Article 7 process) the most appropriate one, 

or are there alternative ways of trying to achieve beneficial collective outcomes or 

regulatory coordination around important focal points? 

For institutional aspects, the specific focus is the EU, though for substantive issues insight is 
also drawn from market developments outside Europe. 
67 For example Sapir (2004) notes that despite the link to competition law in the NRF, the 
Commission's position is weaker than under competition law because the NRF is based on directives 
rather than the Treaty. It also notes uncertainty about how possible conflicts between the Commission 
and a national regulator would be resolved. 
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The dissertation is structured as follows. Chapter 2 draws together the analytical tools 

that are used to investigate the research questions. In particular it emphasises the need 

to consider dynamic (as well as static) efficiency effects, and the potential impact of 

regulation on market structure. 

Chapter 3 reviews the justification and motivation for regulation, its objectives and 

means, and the problems that arise in terms of regulatory design, trade-offs between 

objectives, information problems and regulatory capture. In particular, it examines the 

literature dealing with the regulatory oversight of access and interconnection in the 

electronic communications sector. Chapter 4 describes the historical, technological 

and market context for the evolution of sector specific regulation in die 

telecommunications sector and the recent reform to link regulation with competition 

law. 

Chapter 5 launches the analysis by considering some important economic 

characteristics of the electronic communications sector and the way that markets and 

firms are organised. In particular, it examines the relevance and importance of vertical 

integration and of entry barriers, including the link between different network 

technologies and the possible presence of natural monopoly. 

Chapters 6 and 7 explore the questions concerning regulatory coordination and 

consistency. Chapter 6 examines the various avenues for coordination, the general 

governance setting, and the performance so far of the NRF in bringing about 

competitive markets. It focuses on the two key phases of the regulatory cycle of the 

new approach that aim to coordinate regulation, and uses a simple model to assess key 

spillover effects between regulators and regulatory jurisdictions, and the role of a 

central authority in improving outcomes. Chapter 7 considers the combined impact of 

regulatory interventions undertaken by regulatory authorities within the EU and the 
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strategic interactions between them and a central authority (with a given remit) like 

the European Commission. In particular, it examines the need for, or the benefit of, 

reaching coordinated outcomes in different market areas, and the incentives to do so. 

Chapters 8 and 9 consider the question of whether linking sector regulation to 

competition law helps or hinders the achievement of regulatory objectives, by 

examining the problem solving capacity of the new regulatory approach in two 

important domains - mobile communications and broadband services. Chapter 8 

covers mobile services and chapter 9 deals with broadband. In both cases, insight 

from outside Europe is used to provide benchmarks for the EU analysis. 

Chapter 10 looks forward and tries to assess the robustness of the new regulatory 

approach by examining its potential application in the context of technological 

change. The chapter looks at the potential application of the framework in the context 

of the development of VoIP services, fixed-mobile convergence and prospective 

upgrades to fixed networks. It provides a way of looking again at some of the 

analytical insights and conclusions from chapters 6 to 9. 

Chapter 11 draws conclusions. 
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Chapter 2 An analytical framework for assessing sector regulation in an EU 

context 

2.1 Introduction 

The basic question raised in chapter 1 is what can be expected from sector regulation 

in a European context now that it is linked to competition law. In particular, the 

question was divided into two parts: what is the likely impact of regulation on 

substantive economic performance, either directly or via its affect on market 

structures, and will the link with competition law help to coordinate regulation across 

the EU.' 

The new regulatory approach shifts the emphasis of sector regulation from curbing the 

adverse consequences of market power or mimicking competition to lowering entry 

barriers and improving market structures, with a long-term aim of removing ex-ante 

intervention. That implies that an over-arching dynamic theoretical framework is 

needed that is able to examine the substantive economic impact of regulation. 

Audretsch, Baumol and Burke (2001) point out some of the shortcomings of the 

literature on market theory and industrial organisation, (in relation to its application to 

competition policy), because of the focus on price competition in a static setting rather 

than the organisation of industries in a dynamic context. As chapter 3 shows, the 

analytical tools employed by regulators in the electronic communications sector are 

One way of trying to assess the economic impact at a European level would be to use an 
applied general equilibrium or partial equilibrium model (see Shoven and Whalley 1992). However 
such models typically work at a relatively aggregate level and use historically determined input-output 
coefficients between industry and service sectors. Here the focus of interest is on the changes in sub-
markets within the electronic communications sector as well as the coordination of regulatory 
intervention. 
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mainly grounded in static concepts of economic efficiency, and on relatively static 

approaches to the regulation of access and interconnection.2 

The approach adopted here, in considering the substantive aspects of regulatory 

intervention is to exploit the analytical tools of economic market theory and industrial 

organisation, but set them in the context of a descriptive dynamic framework, in 

which firms may enter or leave the industry, and the types of services and their means 

of delivery can evolve because of technological change. 

The following section presents this descriptive dynamic framework and also indicates 

the various ways (aided or not by regulation) in which firms may enter electronic 

communications markets and compete against established players. The fact that 

competitive entry may occur in different ways depending on the services being 

offered and the underlying technology implies that regulation needs to be multi-

faceted and facilitate or recognise entry, both by integrated firms and those seeking to 

operate in certain segments, by (directly or indirectly) exploiting complementary 

network assets that are already in place. The way in which regulation may either curb 

market power or facilitate entry is considered later in section 2.4. This multi-faceted 

role of regulation under the new regulatory approach is analysed more concretely by 

means of case studies on mobile and broadband markets. 

The other important analytical tool for analysing the impact and design of regulatory 

intervention, both in a national context and at EU level, is agency theory. Laffont and 

2 Benchmarks for access charges typically assume a given production technology, and 
sometimes take retail price structures as given. The literature has given only limited consideration to 
the impact of access charges (and expectations about them) on investment decisions and the dynamics 
of the competitive process. There has also been little attempt to gauge the effect of different 
interconnection charging regimes on entry, exit and competition. Chapter 3 examines the theoretical 
and empirical background to the regulation of access and interconnection as well as dealing with static 
and dynamic concepts of economic efficiency. 

38 



Chapter 2 An analytical framework for examining sector regulation in an EU setting 

Tirole (1993) in analysing the problem of how a principal (the regulator)3 designs a 

regulatory contract for the agent (the regulated firm) identify a number of problems or 

constraints that can impede efficient intervention. 

The first comprise informational problems. The regulator faces problems of moral 

hazard (where it is unable to observe endogenous variables such as effort by the 

regulated firm) and of adverse selection (where the regulated firm has more 

information about exogenous variables such as cost and production technology). 

The second problem concerns transactions costs because regulatory contracts are 

difficult to write and enforce. Regulatory contracts are also likely to be incomplete 

because of unforeseen contingencies, thereby leading to imperfect commitment and 

opportunistic behaviour by the regulator or the regulated firm. 

The third type of problem is administrative or political as there are likely to be 

constraints on the set of feasible regulatory contracts. For example, there may be 

limitations on the duration of a regulatory contract, on the scope of regulation and the 

type of instruments that can be used, or with respect to procedural requirements such 

as the way information can be collected. 

The first general implication is that regulatory intervention that addresses market 

power or economic efficiency problem is likely to be imperfect; hence, the need to 

weigh up the costs and the benefits of regulating. The second general implication is 

that there are trade-offs between regulatory oversight that is flexible and can be easily 

adjusted, and opportunistic behaviour. In that sense, the only way to improve 

regulatory commitment is to legally constrain the focus or room for manoeuvre of 

In a policy context, the principal is a government, acting on behalf of its citizens. This 
principal in turn delegates regulatory tasks to a second principal that supervises firms. The regulatory 
principal in turn may be an agent subject to pressures from a range of interest groups. 
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regulatory contracts, or to delegate regulatory authority to an agency which is 

appropriately constrained by the mandate under which it operates.4 

The principal-agent relationship in a national context may already be complex 

because of the relevance of multiple principals and multiple agents. In a EU setting 

that complexity is compounded. For example, member state governments and their 

parliaments, acting as a collective principal, have agreed the new regulatory 

framework and delegated certain powers to an agent, the European Commission, to 

oversee and coordinate regulation. This agent, in turn, deals with member state 

governments and national regulators (and competition bodies) as part of the process of 

implementing regulatory decisions. The European Commission has itself set up a 

collective body (the European Regulators Group) to advise it. National regulators 

interface directly with the firms that they regulate. 

The procedural and institutional aspects of regulatory intervention are therefore as 

important as the substantive ones in terms of the ultimatum impact on welfare and 

sector performance. Section 2.5 makes an initial examination of the complexity of the 

agency structure in the operation of the new regulatory approach in the EU. It also 

considers other analytical tools for examining the interactions between regulatory 

authorities. Section 2.3 develops a taxonomy in order to link together, and put in 

context, substantive economic effects, and the procedural and institutional aspects of 

regulatory intervention. Interactions and spillover effects between markets and 

regulatory authorities in the different member states of the EU are both substantive 

and institutional and are respectively considered in sections 2.4 and 2.5. Section 2.4 

outlines a basic framework for considering the substantive welfare effects of 

4 Delegation of regulatory tasks may be motivated by reasons other than to improve the 
credibility of regulatory commitment. Other reasons include: exploiting special expertise, improving 
the efficiency of decision-making, or shifting blame in the event of bad outcomes. 
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regulation, and the link with regulatory costs and spillover effects between member 

states. 

The third analytical tool that is used to investigate the research questions consists of 

the economic and methodological practice used in competition law (as well as in 

sector regulation of electronic communications).5 Competition law policy and practice 

is grounded in economic market theory and industrial organisation, even if it does not 

specifically adopt the enhancement of welfare as its primary objective.6 However, it 

does employ specific methodologies and techniques to define markets and to analyse 

market power, and these potentially have implications for the way in which regulation 

that is linked to competition law is applied. Section 2.6 examines some important 

aspects of the way in which competition policy tools are applied in the new regulatory 

approach and their implications for analysing the substantive outcomes of regulation. 

See chapter 3. 
Its legal objecti 

either to reduce rivalry between firms or to exploit monopolistic power. 
6 Its legal objective is instead framed in terms of the prevention of behaviour whose aim is 
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2.2 Market entry in the electronic communications sector 

Market entry and competition in the electronic communications sector may occur in 

part or all of the value chain from network infrastructure through to services. In 

addition, entry (via technologies such as cellular or fixed wireless) that addresses new 

markets may come to exert competitive pressures on established or existing markets. 

Box 2.1 Stylised entry models 
Three stylised entry models are illustrated. 
1 Fixed infrastructure-based entrant 
The entrant may be relatively large (if it is an established cable TV network upgrading to supply 
telephone and Internet services, or relatively small, if it is building a network to serve certain areas or 
customer types. 
An important issue concerns interconnection and traffic exchange with the established network. 

2 Entry and competition between wireless or mobile networks 
Entry depends on access to spectrum - barriers to expansion are limited once this barrier has been 
conquered. Networks need to interconnect (directly or indirectly) with established networks and with 
each other. 

3 Virtual or service-based networks (fixed or mobile) 
Virtual or service based networks sit on top of physical networks like the ones above, even if they 
partially build infrastructure themselves, and may supply 2-way or 1-way services. 
To offer services they may need network access (call origination or unbundling to provide traditional 
telephone service or Internet), an alternative contractual relationship with the network operator 
(conditional TV access or equivalent, to deliver TV or content to fixed or mobile devices), or neither of 
these if they manage to deal directly with end-users, (Skype, Amazon, Google etc) 
Some of these virtual networks may not be connected, even if the underlying physical networks are, so 
that separate user communities exist, unless users belong to several networks (multi-home). 
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Box 2.1 provides an illustration of three stylised entry models in the sector. In the first 

case an entrant seeks to replicate the network infrastructure of an incumbent. In the 

second case, the firm builds a new network (for example based on cellular or fixed 

wireless technologies). The third case illustrates a service-based entry model. It may 

depend on obtaining direct access to certain segments of existing network 

infrastructure or be based on using existing networks indirectly by dealing directly 

with end-users. 

Regulation may be used to constrain the market power of the incumbent, or address 

entry barriers in the three cases. In the third case, the focus of regulation may be on 

determining access conditions, whilst in the first and second cases it may be directed 

at general entry barriers and interconnection with existing networks.7 

In order to assess the substantive aspects of regulatory intervention, the main 

analytical tools used are economic theory and industrial organisation, including the 

standard welfare efficiency models and the insights from the literature on access and 

interconnection that are presented in chapter 3. This poses the question of how to deal 

with dynamic or longer-term effects such as the impact of changes in market structure 

that regulation may bring about. 

Chapter 3 also indicates the difficulty of defining models that give a good 

representation of the relationship between the degree of competition and innovation. 

In addition, the interest here is with regulation that in principle is designed both to 

address static inefficiencies and improve market structures over the longer term. 

Inability to interconnect with established networks could constitute an entry barrier for a new 
infrastructure-based network. 
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The approach adopted therefore is to analyse substantive effects and economic 

efficiency within a simple descriptive dynamic framework, which is adapted from 

Nelson and Winter (1977 and 1982), and set out in Box 2.2. 

The framework represents and describes the change in the state of the industry over 

time, in which firms undertake innovations or modify their production functions and 

the nature of services offered, in order to survive and make profits. The performance 

of the industry over a number of periods (in terms of output, or services consumed 

quality and choice, prices, rate of innovation etc) depends on the initial state and 

concentration of the industry, and on the way it changes over time. 

Bos 2.2 Descriptive dynamic framework 

The state of the industry is characterised by two periods. 

In each state or period, there is a given output of firms and for the industry, and a given set of 
prices, yielding a net profit for the firms concerned. 

Firms are able to innovate between periods thereby affecting their competitive advantage, 
their ability to survive and the structure of the industry and its evolution. 

Between periods, therefore, firms enter or exit and may also innovate and modify the way in 
which they supply products and services. 

The assessment of performance within a period depends on the usual static welfare indicators 
such as output and prices, relative to cost (or efficient cost). Assessment of performance 
between or across periods involves examining a number of additional quantitative and 
qualitative indicators such as number of firms, change in market shares, entry and exit, 
investment and the development of new services or exploitation of more efficient 
technologies. 

Regulatory intervention in a given period (and expectations about its evolution) affect 
competitive conditions within the period, and also affect market structure in the second 
period, via the ability to innovate or imitate, and the incentives to do so. 

An additional complexity concerns the nature of possible entry, which may occur in part of 
the vertical value-chain or all the way across it. Furthermore, some of the relevant product or 
service markets are two-sided in nature, so that successful entry involves serving agents on 
both sides of the platform. The issue of vertical organisation and two-sided platforms is 
considered further in section 2.4 and in chapters 3 and 5. 

In the model of Nelson and Winter, returns to innovation stem from a transient 

monopoly (or market power) over a new product or process, that derives from imitator 
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lag8. Innovation in the current context can be thought of as being equivalent to the 

selection of the technology used by firms to provide services, or simply innovations 

with respect to quality, pricing and the way in which services are bundled together, or 

the timing at which new services are offered. 

The descriptive framework indicates that in principle different industry structures 

might arise depending on the ease with which new firms can enter and responses from 

incumbents: for example the continuing dominance of the incumbent firm, market 

sharing between an established firm and new entrants, a competitive fringe 

challenging the incumbent, or even potentially the replacement of the incumbent by a 

new operator or operators, in circumstances in which new technology comes to 

displace the old, and new firms succeed in innovating and investing more quickly, or 

are more efficient. 

The initial insight from this framework is that an important aspect of assessing the 

substantive aspects of regulatory intervention comprises an assessment of best-

practice intervention as well as actual regulation, and its impact on market structure 

and economic performance. A number of indicators could be used for assessing the 

impact of regulation on economic performance within the period and over time.9 

However, in general they need to go beyond static price comparisons and consider 

actual or potential changes in market structure. 

See also the dynamic models in chapter 3 (section 2) that describe the possible relationship 
between monopoly (or degree of competition expressed as a Lerner index) and innovation. 
9 Assessing the impact and effectiveness of regulatory intervention, even after the event, is 
complex. One method would be to use a range of indicators that show and compare market 
developments over time and between countries. The indicators could include consumption indicators 
(such as subscriptions, traffic flows and usage), indicators of choice and their evolution (e.g. 
availability and coverage of alternative suppliers) and prices, or also focus on investment and revenue. 
A related approach would be to examine market structure and its evolution. Another method would be 
to conduct post-mortems on regulation to see whether specific approaches have survived (and been 
adopted more widely) or have failed and been replaced by alternative policies. 
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Table 2.1 restates and summarises the theme and structure of the research questions 

developed in chapter 1 along two dimensions: substantive and institutional aspects of 

regulation, and the impact at EU as well as national level. 

Table 2.1 emphasises that the questions concerning the role of the link with 

competition law in delivering regulatory consistency and coordination across the EU 

are considered as important as those concerning the role of the link in improving 

substantive regulatory and economic performance in each national jurisdiction. In that 

sense, it is the potential regulatory and economic performance across the EU (the 

lower half of the matrix) that constitutes an important focus of this work. 

Table 2.1 Questions raised by the link between sector regulation and competition law 

The economic impact of 
regulation at national level 

The economic impact of 
regulation across the EU 

CL link as an influence on 
regulation, market structure 
and economic performance 

Does the link with CL improve 
the general standard and 
efficiency of regulation in terms 
of its impact on market structure 
and economic performance? 

Does the link with CL deal well 
with internal market consolidation 
and with EU level market failure 
and/or spillover effects? 

CL link as a coordination device 

Does the CL link and the 
coordination mechanism improve 
the standard of regulation at 
national level? 

Does the CL link and the 
coordination mechanism help to 
align regulation across the EU 
where it is most beneficial? 

Under the analytical framework considered, entry and exit, and competition between 

firms takes place under an elaborate regulatory regime, which has both a national and 

a European dimension.10 The overall analysis needs to be able to assess a number of 

aspects of regulatory intervention. 

The first is that it needs to be capable of examining a range of substantive regulatory 

problems. That already makes things difficult. Even if the focus is narrowed to the 

10 Chapter 4 deals specifically with the historical and economic context in which regulation 
(both in the EU and elsewhere) has evolved, and the details of the current regulatory approach. 
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two major problem areas - the regulatory oversight of access (or entry) and 

interconnection - the models developed are insightful but relatively complex, and 

much of the analysis to date is relatively static. 

Secondly, analysis has to consider both the substance and the process of regulation 

and the link between them. Intervention (via sector regulation or competition law) is 

not a costless activity. It involves direct costs in terms of implementation and 

enforcement by agencies, and compliance costs for the firms involved. Indirect costs 

are caused by the incentives for interest groups to try to influence regulators. An 

analytical framework should therefore encompass both the substantive impact of the 

policy instrument on economic activity, and also the implementation problems and 

costs that are involved. Then, it is possible to gauge the potential costs and problems 

of regulatory intervention relative to the potential gains from intervening and the 

relationship between them. 

Thirdly, in respect of coordination between national regulation and impact at the EU 

level, it is necessary to consider interactions and spillover effects between member 

states. These interactions may be substantive or procedural. A common legal 

framework covers the entire EU but detailed implementation could vary across 

countries. It may matter or not whether access or interconnection regulation differs 

appreciably between member states. There are therefore strategic interactions across 

national markets as well as within them. These interactions concern regulatory 

agencies as well as firms. Consequently, agencies may have a greater or lesser interest 

in influencing developments in other member states. Also some substantive problems 

require greater cross-border co-ordination than others. 

Even though member states have signed up to the new regulatory framework, their 

underlying objective functions may differ. They may put varying emphasis on 
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consumer welfare, curtailing excessive profits or on encouraging innovation, and seek 

to trade-off short and long term benefits in different ways. National regulators may be 

more or less independent of government or other influences, and more or less able to 

commit to a given regulatory stance over time. National market conditions or user 

preferences may also vary. The implication is that the interests of national authorities 

may be more or less aligned when it comes to co-ordinating intervention, in 

circumstances where co-ordination is legally required or is beneficial in economic 

efficiency terms. 

Considering the nature and extent of interactions or spillovers implies that a number 

of supplementary analytical tools need to be used. The first is a means of considering 

welfare effects within and between member states, in response to regulatory choices. 

The second is a way of considering strategic interactions between member states or 

national agencies. The third is to recognize agency interactions. The fourth is a means 

of assessing the value of centralising or de-centralising policy choice and policy 

application between EU and national levels". In addition it is important to consider 

how agreements or contracts are resolved when things go wrong, and whether there 

are alternatives to resolution via the courts . 

It is helpful to have an overall institutional framework to link these various pieces 

together. Experience with the evolution of regulation in the telecommunications 

sector and the application of the initial 1998 regulatory framework has shown that 

institutional considerations matter. Member states of the EU have different legal 

systems and legal traditions. Their regulatory agencies and competition authorities are 

11 Chapter 6 illustrates how accountability and efficiency are relevant for centralisation or de­
centralisation of policy. 
12 Legal implementation is considered important but is examined more specifically in chapter 6. 
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empowered and structured in different ways. The ability of different agencies to act 

independently also varies. 

The next section (2.3) uses a four level taxonomy (Williamson 2000) to describe this 

overall institutional framework and link substantive welfare effects to regulatory 

governance. This taxonomy, with its focus on transactions costs, is essentially static in 

nature (in contrast to the descriptive economic framework described earlier) but it is 

used as a tool of description to understand better the link between substantive and 

procedural effects and to show the context in which analytical tools are applied. 
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2.3 Overall taxonomy 

The purpose of using the four level Williamson taxonomy described here is to provide 

a context for examining the new regulatory approach and its link with competition 

law, and as a means of pulling together a range of analytical tools. Williamson uses 

this framework to situate transactions cost economics and the governance of 

transactions between firms. I will use it to provide a context for the substantive impact 

of regulation, the procedural aspects (including the governance of those procedures) 

and the link between them. 

In particular, I will be interested in the relationship between regulatory agencies as 

well as between agencies and the firms they regulate. Also of interest is the 

involvement in regulation of a range of bodies, organisations or agencies, whether 

they are acting under a political, legal or commercial mandate. I will use the term 

institutions to cover government and regulatory agencies and the structures within 

which they operate. Therefore, some clarification is needed before briefly going 

through the taxonomy. 

North (1990) distinguishes institutions from organisations. Institutions are the overall 

framework of rules and constraints that govern interactions between individuals. They 

may be formal or informal as is the case respectively with constitutions or social 

norms. Organisations are groups of individuals such as political parties that operate 

within the framework of rules and norms set by institutions. Finally, individuals 

interact within the frameworks that encompass institutions and organisations. There 

are interactions between these two, and institutions evolve and change the rules of the 

game. Such interactions blur the distinctions between the rules of the game and the 

play of the game, but in general this distinction is useful. For the purposes of this 

work, I am not interested in how the current framework or institutional environment 
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came about or the likelihood of it evolving to another. The focus is rather on the 

working of the current rules of the game. 

The four level (linked) classification scheme of Williamson (2000) is summarised in 

Figure 2.1. At the first or overarching level stand informal institutions such as social 

customs and norms. These are slow to change and evolve over centuries. The second 

level consists of the institutional environment, comprising formal rules including law. 

Its timescale for evolution is measured in decades. The third level includes 

appropriate governance modes for transactions. At the fourth or lowest level are the 

main economic activities of resource allocation, production and market clearing. 

Figure 2.1 Williamson's layered model of institutional arrangements 

Embeddedness (social theory) 
Informal institutions, customs and norms 

Institutional environment (economics of property rights) 
Formal rules including property rights, private and administrative law 

Governance (transaction cost economics) 
Way the game is played including contracts, governance of transactions 

Resource allocation, welfare (neo-classical economics, agency theory) 
Prices, quantities, market effects, incentives 

Within this layered classification, there are interactions in both directions. Higher 

levels impose constraints on the level immediately below and the lower levels provide 

feedback effects to higher levels. 

Dixit (2004) notes that ambiguities arise, as with all taxonomies, and that many would 

place some social norms at the second level rather than the first. For example, 

societies make efforts to instil norms into individuals via education and other fora, 

and this process can respond to changing needs faster than the timescale envisioned at 

level one. An illustration in Ostrom (1991) is the use of social norms to help to solve 

collective action problems. 

51 



The new EU approach to sector regulation in the network infrastructure industries 

The analysis here will focus on the third and fourth levels in the taxonomy. By way of 

illustration, before moving on to more specific analytical issues, Figure 2.2 gives 

some examples, at the respective levels, of pertinent issues. 

Figure 2.2 The four main levels of the taxonomy 

Informal institutions, customs and norms 
No specific role considered here, although variations amongst member states will exist here and at the 
second level 

Institutional or regulatory setting - change of regulatory regime 
Substitution of a procedural approach linked to competition law in place of a more rules-based 
technical approach that was vulnerable to technical change and required periodic legislative updating 

Governance, transactions and contracts (organization and behavioural setting) 
Regulators design regulatory contracts that apply to regulated firm or firms 
Firms have to make build or buy decisions. 
Government and regulatory agencies interact strategically 
Economic rents and informational constraints provide incentives for agents to seek to influence 
regulatory decisions 
Helps to indicate how and where welfare gains can be dissipated. 

Substantive impacts of regulation and welfare analysis 
Economic welfare analysis (potential gains from curbing market power), augmented by an assessment 
of regulatory costs 
Assume that regulatory jurisdictions have specified objective functions and maximise some definition 
of economic welfare net of regulatory costs. 
Firms attempt to maximize profits 
Interests of regulators 

I place the legislative change or move from the earlier 1998 regulatory framework to 

the new one at the second layer. That change sets the new rules of the game and 

constrains-in a different way the range of transactions and market activities that occur 

at the two layers below. One major focus will be on market and welfare effects at the 

fourth layer, whether they consist of substantive welfare effects, rent-seeking 

activities or occur as the direct costs imposed by regulation. The second area of 
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attention is the play of the game between various organisations or institutions 

involved in regulatory intervention, occurring mostly at the third layer.13 

The regulation of property rights such as access to, and ownership of spectrum and rights of 
way may also affect entry barriers and market structure and performance. 
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2.4 The substantive impact of regulation, including regulatory costs and spillover 

effects 

The main analytical tools used to assess the substantive effects of intervention 

comprise the descriptive analytical framework of section 2.2 in conjunction with the 

welfare efficiency models described in chapter 3, and the insights from the literature 

on access and interconnection (also examined in detail in chapter 3). 

Two initial assumptions are made at this level of the analytical framework. Firstly, 

regulatory intervention attempts to address problems associated with the market 

structure, by trying to more closely mimic competitive market outcomes and/or by 

trying to move the market structure towards one that is more compatible with the 

normal functioning of competition. That raises the question of whether the main focus 

of intervention is on removing structural entry barriers, facilitating downstream entry 

via access regulation or curbing market power at the retail level. Secondly, regulators 

seek to maximize welfare net of regulatory costs. 

These assumptions obviously raise the question (covered in chapter 3) of the welfare 

efficiency standard that is used by each national authority, and whether any 

differences are reconciled in some way at a European level. Trade-offs over time 

between static and dynamic efficiency gains are also relevant. 

It is useful therefore to start with a simple stylised analytical framework that captures 

some of the key substantive aspects of intervention and can be extended to consider 

the impact of regulatory costs, and also cross-border effects (substantive and 

institutional). That starting point is the standard welfare approach used in chapter 3 to 

capture the different notions of economic efficiency, and the welfare impact of 

monopoly or significant market power. 
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The aim of regulation (apart from increasing competition generally) could be to 

curtail monopoly pricing, (and improve allocative efficiency), address productive 

inefficiency or deal with a lack of innovation. The regulatory intervention could occur 

at the retail or end-user level, at a relevant input level in the supply chain, or address 

market structure more generally. Interventions at a relevant input level are likely to 

involve the regulation of access and/or interconnection and could have cross-border 

spillover effects. 

Regulation at a retail level may address excessive prices directly via price controls or 

indirectly via incentive regulation such as price-caps. Retail regulation could have an 

impact on any of the three notions of efficiency (see chapter 3). It may address the 

pricing impact of market power and improve allocative efficiency. It may also induce 

the dominant firm to reduce productive inefficiency. If it lowers economic entry 

barriers, (as well as improving efficiency), for example by forcing a closer alignment 

of price structures with fixed and variable costs14 it may facilitate entry that improves 

dynamic efficiency. 

Regulatory intervention may also occur at an upstream or wholesale level. The NRF 

specifically gives preference to wholesale rather than retail level remedies. Regulation 

at the input or wholesale level may address entry barriers by requiring a dominant 

firm to supply an input or inputs (that can not be economically replicated over a given 

horizon) to third parties. Regulation may also deal with the terms on which access is 

granted. Wholesale regulation of interconnection may require all or a number of 

networks to mutually complete calls (or other communications) to their subscribers or 

Chapter one gave an example of how uniform or averaged prices can influence entry. In 
addition imbalanced tariffs (low access prices and high usage prices) can discourage facilities-based 
entry. 
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end-users. Again, regulation may also deal with the terms on which interconnection is 

provided. 

In either case, the impact of any additional or potential competition that is generated 

can be expected to feed through to retail markets. The nature of that impact could 

vary. 

To illustrate the link between regulatory intervention at the input or wholesale level 

and a retail market, Figure 3.1 in chapter 3 could be re-drawn to represent both the 

retail market (with a dominant supplier and a competitive fringe) and the derived 

industry demand for a key relevant input. For example the retail market could be the 

demand for broadband access lines with an input market being the demand for local 

wholesale broadband access. In principle, every relevant retail market would have one 

or more input or wholesale equivalents. 

This stylized welfare analysis points to the complex link between upstream (or 

wholesale) and retail markets in a regulated environment. Sometimes, it is possible to 

identify wholesale or input markets but in many instances, wholesale markets are 

created by regulatory intervention. For example, telecommunication operators 

typically sell a service to end-users that combines access to a network with the use of 

that network to make and receive calls (or data communications). They may bill 

subscribers separately for access and usage but they need not15. 

In providing service, a firm would have to exploit a number of inputs, including 

access and core network infrastructure and a range of transmission and switching or 

routing components. However, it is the regulatory requirement for a fixed 

telecommunications operator to provide indirect access to alternative operators (so 
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that its subscribers can make some or all of their calls from these other operators 

whilst maintaining an access contract with the original operator) that leads to the 

existence of a wholesale market for call origination that is separate, say, from a 

wholesale access market. 

This simple example serves to illustrate the complexity of contracting in a regulated 

telecommunications sector. A firm may supply a market by producing all relevant 

inputs itself or by choosing to combine bought and built components. In buying 

inputs, it may or may not be assisted by regulatory intervention (at a wholesale level), 

which requires a dominant undertaking to supply certain inputs under specified terms. 

Where a firm is obliged to interconnect its network with another's so as to pass traffic 

between the two, it will in any case be obliged to agree the terms on which traffic is 

exchanged, even if it self-supplies all the elements of its own network. 

In addition, the regulator will have to design and implement the regulatory contract or 

contracts applying to dominant undertakings. Such contracts can be expected to be 

subject to the usual design and implementation problems16 whereby a regulator has 

less information than the regulated firm about its costs (or its capacity to innovate) 

and its efforts in producing efficiently. 

This stylised welfare analysis can also be used to link the substantive effects of 

intervention with the regulatory costs involved and consider the effects across several 

member states. Imagine that welfare depends on regulatory effort or the regulatory 

Prepaid mobile users simply pay usage charges, whereas some telephone service is billed on 
the basis of access (rather than usage). Vonage customers (who obtain their telephone service as a 
complement to their broadband access) usually pay a flat-fee. 
16 Laffont and Tirole (1993) provide a comprehensive treatment of regulatory design, where 
regulators have imperfect information about costs and technology (adverse selection) and about firm 
efficiency (moral hazard). Apart from regulatory implementation costs, efficiency losses result from 
the second best nature of regulation. 
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standard that is set17. Increasing regulatory effort, over a given time-frame, implies 

that welfare increases, for example by improving allocative and productive efficiency. 

However, regulatory effort costs something. The direct regulatory costs comprise the 

Figure 2.3 Substantive benefits net of regulatory costs 

Welfare 
Country A 

Producer surplus A 

Regulatory effort or standard Country A 
(function of EU regulatory standard) 

cost of developing the regulatory remedy, enforcing it and monitoring its impact. 

These direct costs can be divided into the compliance costs that fall onto the industry 

and those that are borne by the regulator in enforcement. In addition, there are rent-

seeking costs from industry and users (or consumer organizations) expending 

resources to try to influence regulatory outcomes. 

In figure 2.3, the regulatory costs in a given member state are shown as increasing 

with regulatory effort.18 As regulatory effort increases or the regulatory standard 

tightens, consumer surplus is assumed to rise whereas overall producer surplus falls. 

17 Posner (1975) links monopoly, regulation and welfare. Hausman (1997) expressly considers 
welfare and regulation in telecommunications. 
18 The total regulatory costs associated with enforcement (E), compliance (C) and rent-seeking 
(R) are shown as concave with respect to regulatory effort, though they could exhibit diseconomies as 
regulation is fine-tuned. Rent-seeking via lobbying here could have several dimensions: location 
(national or EU level), lobbying target (sector regulation only, or regulation and competition law 
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In principle, the cost of regulatory intervention would be small relative to net welfare 

effects, but total regulatory costs including compliance costs and rent seeking as well 

as direct enforcement and monitoring could nevertheless be relatively important. 

In figure 2.3, the net welfare benefits from regulation would be maximized in the 

shaded area. In essence, there is no further (static) net gain from expending resources 

on sector specific regulation to improve welfare beyond that point. 

A similar relationship between welfare benefits and regulatory costs would occur in 

each regulatory jurisdiction in the EU. That raises the question of whether each 

regulator (or the government for whom it is acting) is using the same welfare or 

efficiency standard when it intervenes. It also raises the issue of spillover effects 

between national jurisdictions. These spillovers are assumed to be significant and 

relevant. Otherwise why would it be important that there is a consistent or coordinated 

regulatory approach across the EU? 

Figure 2.4 illustrates the link between two EU jurisdictions for the stylized welfare 

framework. Without regulation, and in circumstances where demand and supply or 

costs conditions vary between the two national markets, prices (and market quantities, 

subscription or usage) are likely to differ. Regulation will attempt to move these to 

more efficient levels but this still does not mean that they will be equated. 

Regulatory intervention will typically take account of differing demand conditions as 

well as costs. For example, as shown in chapter 3, a regulated access price would 

properly take demand elasticities (as well as costs) into account, and regulated 

termination charges for interconnection should also consider subscriber and call 

externalities. 

combined) and lobbying type (government/regulator; incumbent or entrant; infrastructure-based, 
service based or user group). 
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Figure 2.4 Market prices in two countries (and regulation in one) 

Which spillover effects are likely to be the most important? There appear to be several 

possible sources that would affect the substantive impact of regulation at the EU level. 

The first is where jurisdictions put different weights on producer and consumer 

surplus or fail to adequately take into account certain producer or consumer effects. 

For example, a regulator may fail to take account of the impact of its intervention (or 

lack of it) on consumers in other member states, or on non-domestic firms20. 

Conversely, it may put a greater weight on producer surplus of domestic firms. 

Another possible difference is where regulators trade-off current and future welfare in 

different ways. Very uneven regulation could distort entry conditions between 

national markets. A third source of spillover effects arises if regulators simply fail to 

see that a market is trans-national, and thereby hinder its development21. 

19 pm is assumed to be the market price absent regulation, preg the price with intervention. 
20 The latter is considered in Barros (2004). Chapter 6 uses a simple model of these cross-border 
spillover effects of regulation to draw out some implications for the coordination of regulation under 
the new regulatory framework. Chapter 6 also considers spillover effects between centralised and de­
centralised intervention in the EU. 
21 

Brennan (2003) and Hazlett (2003) examine the practical implications for the cable and 
mobile sectors respectively of coordinating regulation or not at a federal level in the USA. The 
implication is that coordination is more important in the mobile area where spillover effects are more 
important. 
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The stylised framework represented in Figures 2.3 and 2.4, in concentrating on the 

link between substantive benefits and regulatory costs, and the spillovers between 

member states, omits some important features, which are inherent in the descriptive 

analytical framework of section 2.2. Probably the most important one is the time-

frame over which benefits and costs are considered and the question of dynamic 

efficiency and innovation. A key factor is the perception that regulators have 

concerning the possibility for entry and sustainable competition. One important 

question is whether linking sector regulation with competition law is more or less 

likely to favour structural interventions that facilitate long-term competition. 

Later chapters will consider both the substantive options for addressing specific 

regulatory problems under the NRF, (and if and how they promote static and dynamic 

efficiency), and the need and ability to co-ordinate regulatory intervention across the 

EU. 
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2.5 Analytical approach at the governance level 

Chapter 3, in treating regulatory design, illustrates the important link between 

substantive regulation and the institutional and procedural framework that governs it. 

Several analytical tools are considered relevant at the third level in the taxonomy of 

section 2.3. 

Figure 2.5 General principal-agent structure 
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Country A 
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The main tool for considering regulatory design and related institutional issues is a 

general principal-agent structure as shown in Figure 2.5. Voters elect a political 

principal (the government) to carry out a range of functions. This political principle in 

turn delegates authority (voluntarily under national law or under a legislative mandate 

that comes from a supra-national authority such as the EU) to a regulator or 
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regulators. Finally this regulator designs and implements detailed regulatory 

supervision of firms and end-users or consumers. 

These separate national agency structures are also linked together, in particular via 

their connections with supra-national or EU level bodies. 

In respect of this agency structure, the NRF differs from the 1998 framework in a 

number of ways. Firstly it requires greater co-ordination between regulatory and 

competition authorities at a national level.22 Secondly, NRAs are obliged to co­

ordinate more closely with each other and also with the Commission. Thirdly, 

member states come together to vote on specific regulatory procedures.24 One 

question is whether this formalized but loose coupling is the most appropriate one for 

implementing the NRF. 

An additional analytical tool is required to consider strategic interactions, in particular 

between NRAs and between member states. The different member states and their 

delegated regulatory authorities implement policy and regulation at a national level 

within the constraints of the EU framework. Authorities may prefer to allow each 

other full national discretion in applying regulation; this may give them the largest 

pay-off in respect of their national voters. Alternatively, they may have an interest in 

regulation elsewhere. It may affect the ability of their domestic operators to enter 

other markets or the ability of foreign-based operators to enter their domestic market. 

It may also directly affect their citizens' welfare if it has an impact (e.g. via 

interconnection charges) on the prices they pay for some services. 

In a few EU member states (the UK and Greece), regulatory authorities have concurrent 
competition law powers. Elsewhere, a separate agency deals with competition cases. 
23 The European Regulatory Group (the ERG) was established to coordinate national authorities 
and act as an interface with the Commission. 
24 Member state governments are represented in the Communications Committee, which has 
comitology powers over regulatory measures. 
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In some areas of potential regulation, e.g. mobile roaming, the ability of a national 

regulator to act credibly is likely to depend on the stance that other national regulators 

take and whether intervention can be co-ordinated or not. In addition, for certain 

regulatory procedures, member states are required to vote25. This implies expressing a 

view on a regulatory stance taken by another regulatory authority or by the 

Commission. 

One useful analytical tool to examine these strategic interactions is game theory. The 

NRF uses the link with competition law, the Article 7 co-ordination procedures and 

also the ERG to try and establish a more consistent or coordinated approach to 

regulation across the EU and achieve single market objectives. It also gives a role to 

the Commission to set the guiding regulatory standard and to control some aspects of 

the national regulatory measures. One key way in which game theory can be exploited 

is to consider the importance and the likelihood of national authorities co-ordinating 

or aligning their regulatory measures. Another is to consider whether and how the 

Commission (as a mediator in the game) can assist the attainment of outcomes that are 

better in the substantive welfare sense. 

One general issue concerns the value of using traditional game theory26 to analyse 

such problems. In general, game theory analysis typically assumes rational behaviour 

and stable preferences. It also requires a reasonably well-defined game structure in 

terms of players, action choices and pay-offs. 

However, game theory does not claim that players always act rationally or are always 

in a position to make well-informed choices. The more relevant issue is how to define 

25 If the Commission proposes a veto or withdrawal of a regulatory measure notified under 
Article 7 of the sector regulation, member states have an opportunity to vote on the proposal in the 
Communications Committee. 
26 Aoki (2001) takes a more descriptive game-theoretic approach, designed in particular to 
analyse institutional evolution. 
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notions of equilibrium when players (in this case authorities or firms rather than 

individuals) are interacting with each other on the basis of expectations about what 

others will do, and the implications for their own choices. One value of analysing 

these interactions in game theoretic terms is that it forces consideration of the 

structure of the game and what the pay-offs are. 

As chapter 3 points out, the motivation of regulatory authorities might not be to 

maximise (long-term) economic efficiency, but rather to respond optimally to interest 

group pressure. If it is true that regulatory authorities are more concerned about the 

relative pressures of domestic interest groups, it would explain why little attention is 

given to the incremental pay-offs that could come from coordinating regulation to 

generate single market benefits.27 

A further set of analytical tools exploited at this third (governance) level deals with 

the way in which firms and regulatory agencies organise themselves. The issue of 

vertical organisation in the electronic communications sector is discussed in detail in 

chapter 5 where a number of motivations or explanations for the prevalence of 

vertical integration are considered. 

One analytical tool for considering alternative modes of organisation is transactions 

costs. In general it is assumed that both firms and regulatory agencies will attempt to 

economise on transactions costs. That does not imply that firm or industry structures 

will necessarily correspond to those that would be found if the sector was operating in 

a competitive setting. Incumbent firms have acquired or been accorded monopoly 

status in the past and it can be argued that their decisions about vertical structures or 

contracting arrangements have been and will be affected by a desire to retain 

27 In that case, pay-off functions are based on political rewards rather than welfare gains or the 
public interest. 
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influence over market and regulatory outcomes. New firms may choose a range of 

approaches to enter markets but they will be influenced, in the way that they combine 

inputs or invest in specific assets, by the possibilities offered by the regulatory set-up. 

In undertaking interventions, governments or regulatory agencies may seek to 

economise on transactions costs in a range of ways, depending on their budget 

constraints. Some of the methods that regulators use, such as the practice of exploiting 

industry groups to sort out technical aspects or detailed implementation of regulation, 

are not pertinent to this work. But others are. For example certain regulators may wish 

or be willing to take a lead on developing regulatory measures or techniques whilst 

others will follow and exploit the regulatory insights developed by others. Some 

regulators may contract out a large part of their tasks because they have insufficient 

expertise in-house. Transactions costs may also prevent effective co-ordination 

between regulators when it is needed or beneficial. In other cases, lack of co­

ordination may be the result of interests that are misaligned or where collective action 

is not an equilibrium outcome. 
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2.6 Sector regulation and the link with competition law 

The other important analytical tools are those that are relevant for the linking of sector 

regulation with competition law. Two issues are treated here. The first concerns the 

way in which markets susceptible to market power regulation are chosen under the 

new approach. The second concerns the details of how markets are defined and 

analysed for regulatory purposes.28 

Identifying markets susceptible to regulation 

The new regulatory approach functions by identifying (selecting) and defining 

markets with particular characteristics, and then applying regulatory remedies if it is 

found that a firm (or firms) has significant market power (SMP that is equivalent to 

competition law dominance) on that market. 

Which markets are selected (as well as the way in which they are defined) therefore 

becomes crucial, because this will ultimately affect whether and where regulation is 

applied. 

Figure 2.6 illustrates the relationship between a generic retail or end-user market and 

two input markets, one of which lies upstream from the other. The general 

methodological approach for identifying the relevant markets involves posing the 

following question: would a defined retail market (such as broadband service) be 

likely to exhibit dominance, absent any regulation of the value-chain.29 This question 

28 Chapter 4 describes the procedures of the new regulatory framework in more detail. 
29 In legal terms, relevant markets susceptible to regulation are identified in a recommendation 
adopted by the Commission and recital 27 of the Framework directive (see chapter 1) provides the 
guidance for selecting those markets. In the first recommendation, three criteria were developed in 
order to select markets, so the full question posed is whether the three criteria test is fulfilled. 
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is in general a counterfactual thought experiment, because market power regulation is 

usually already being applied.30 

If the answer to the question is no, then for the purpose of identifying markets subject 

to regulatory oversight, no further interest is taken in the market nor in the wholesale 

or intermediate inputs that are used to provide the retail service. 

Figure 2.6 Identifying markets and the links between retail and wholesale level 
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If the answer to the question is yes (or most likely), then consideration is given to 

defining and selecting relevant markets at the input level. Imagine in Figure 2.6 that 

input Wl constitutes the key upstream product to supply retail market R, and that Wl 

constitutes a relevant market according to competition law methodology. Then it 

would be identified as a market susceptible to regulatory oversight, and the following 

question would be posed: would the defined retail market (R) be likely to exhibit 

dominance, with appropriate regulation on identified input market Wl. If the answer 

30 Note that there may be examples (such as mobile access and outgoing calls) where in general 
there is no existing regulation 
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is no, then the process stops there. If the answer is yes, then the search continues for 

another potential market power bottleneck in the value-chain. ' 

Imagine this uncovers a second wholesale market W2. Once again the question 

concerning an expectation of dominance is posed and once again the process stops if 

the answer is no. If the answer is yes, two actions are possible. There could be a 

further search for another input market. Alternatively, the retail market could also be 

specifically identified, so that regulatory remedies could potentially be applied there 

in the (unlikely) case that remedies at the wholesale or input level fail to address 

dominance on the end-to-end market. 

However there are a number of methodological problems with this approach. The first 

is that it involves (at each step) taking a hypothetical view on what remedies are likely 

to be applied (in the case that there is a finding of dominance with respect to a market 

identified at the previous step) and whether these remedies fully solve the anticipated 

dominance problem. 

The second problem concerns the search for relevant input markets. What if there are 

potential market-power bottlenecks, further upstream, that have been missed? An 

example would be rights of way or ducts for laying cable in the case say of fixed 

broadband services, or spectrum in the case of mobile cellular services. It might be 

that a remedy applied here would address the entry barrier (the first criteria in the test) 

and alleviate the need for examining other input markets. 

These problems need not matter if a full analysis of the end-to-end market is 

undertaken and there are no restrictions on where remedies are applied if SMP is 

found. However, if as seems to be the case, there is a requirement under the NRF to 

31 Note that Hausman (2002) in the context of the 1996 Act in the USA develops a five stage test 
for deciding whether regulatory access should be mandated and in what form. 
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apply a remedy to the market where SMP is found, then the selection of markets 

susceptible to market analysis automatically conditions or constrains the regulatory 

interventions that are undertaken. 

The implication is that market power analysis for regulatory purposes may 

unnecessarily constrain the way in which remedies are applied and fail to consider 

ways of reducing entry barriers or of more efficiently curtailing market power. These 

aspects are considered in more practical terms as part of the analysis in the case 

studies. 

Market definition and analysis 

Regulatory intervention under the 2003 framework is governed by the procedures and 

institutional constraints in the legislation. National authorities must make a formal 

finding of SMP or dominance on a relevant market (subject to Commission 

approval)32 before market power regulation is applied. Finding dominant market 

power on a relevant market implies using the standard analytical tools from 

competition policy, in order to define relevant markets and assess market power. 

In a competition law case, market analysis and market definition are typically 

undertaken together. The starting point is usually a specific competitive problem or 

complaint. Under the NRF, the steps are separated to some extent, in particular 

because the markets that are susceptible to regulation are defined in a general and 

common fashion first at EU level, and then more specifically by the national 

regulatory authority.33 

Findings of SMP are also subject to possible appeals procedures under the 2003 Framework, 
as are vetos of NRA regulatory notifications - see chapter 6. 
33 It should be emphasised that in both cases (under competition law and in the new approach to 
sector regulation), market definition is a means to the end of assessing the existence and extent of 
market power of a given undertaking or undertakings. 
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Given that the role of market definition is a means to assess market power, a relevant 

market should comprise the set of products (and geographic areas) that can exercise a 

competitive constraint on each other. One analytical tool for determining a relevant 

market is the hypothetical monopolist test (HMT) or the SSNIP test (a small but 

significant non-transitory increase in prices). The test involves assessing whether a 

hypothetical monopolist would find it profitable to increase the price of the relevant 

product in a non-transitory way by 5-10%, assuming that the prices of all other 

products stay constant34. If the answer is yes, then the first product in question 

constitutes a relevant market. If the price increase would not be profitable, then the 

product market is enlarged to encompass neighbouring products and the test is 

repeated. 

The economic basis of the HMT or SSNIP test is an assessment of what might make 

the price rise unsustainable. When a hypothetical monopolist raises its price, it loses 

some sales because consumers cease to purchase the product. But it also loses sales 

because of "demand substitution" or "supply substitution". In the former case, some 

consumers switch to substitute or neighbouring products. In the latter, firms operating 

close to the candidate market can alter their production or supply (in response to the 

price increase) so as to offer similar products35. Either of these effects could cause the 

hypothetical price increase to be unprofitable and exert a constraint on market power. 

The test can be applied as a thought experiment, or more formally using relevant elasticities 
and making any necessary analytical adjustments where other prices have changed. 
35 The supply substitution that is considered relevant for market definition purposes concerns a 
relatively swift response by suppliers, within 6-12 months. If supply substitution entails the need to 
significantly adjust assets, make additional investments or involves time delays, it is not considered at 
the stage of market definition. A third source of competitive constraint, potential competition is not 
taken into account when defining markets, only at the market analysis stage - see Commission Notice 
on the definition of a relevant market for the purposes of Community competition law (97/C 372/03). 
However, in the case of sector regulation, assessments of demand and supply substitution are also 
being assessed on a potential or forward-looking basis. 

71 



The new EU approach to sector regulation in the network infrastructure industries 

A number of practical problems arise in applying the test for market definition 

purposes, and these problems are aggravated in the context of sector specific 

regulation in the electronic communications sector. 

The first difficulty concerns the application of the test when firms operate in a number 

of related markets. Electronic communications services are characterised by clusters 

of products - goods that are sold as a bundle even though they are not tied to each 

other, or where there is no automatic requirement that all the products are purchased 

from the same supplier. For example users may have an access subscription to a given 

network to use a number of services, including making and receiving various types of 

calls, or sending and receiving messages and data. The test can be applied to 

individual services, combinations of services, or access and services together. 

The two-sided nature of many communications markets (cited in chapter 3 in the 

context of interconnection or two-way traffic exchange) is also relevant. A price rise 

(and demand response) on one side of the market usually leads to a change in demand 

on the other side of the market, so that the impact of a given price change is 

multiplied36. Care has to be taken therefore in applying market definition tests in a 

formal way, given the complex interactions that can take place in electronic 

communications markets. 

The second difficulty concerns the application of market definition tests where pricing 

is already characterised by market power. The HMT or SSNIP test was developed and 

designed for the purpose of antitrust merger investigations and it is intended to be 

used where product prices are market determined. If the test is applied in situations 

where market power and/or regulation are already present, the appropriate question 

36 For a treatment of market definition, market analysis and intervention in two-sided markets 
see Evans (2002 and 2005), Wright (2004) and Armstrong (2005) 
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for the test is not whether a hypothetical monopolist could profit from a small but 

non-transitory increase in the current price, but whether it can do so with respect to an 

increase in the competitive price. 

If the starting point for the test were to be the price level set by a firm that is the sole 

supplier on the market, that price level will already reflect market power and any 

further increase is unlikely to be profitable37. Therefore, applying the SSNIP test to 

the current price could widen the defined relevant market where it is unjustified, with 

the consequent risk that dominant market power is not found even though it exists. 

A third difficulty or problem concerns the use and application of the tests in the 

context of the definition and analysis of intermediate markets, as opposed to 

delineating horizontal market boundaries. 

The first aspect of this third problem concerns the application of the test when there is 

no market and no transactions or market prices, because the intermediate product is 

internal to the firm supplying the final end-user service. 

The second aspect concerns whether the hypothetical price increase in the test is 

considered in the context of substitution at the intermediate level or at the end-user 

level. If it is the former, the notion of demand or supply substitution (at an input level) 

may be even more hypothetical, if firms typically compete on end-user markets in a 

vertically integrated fashion38. If it is the latter, then the problem arises of how to 

assess the price change of the intermediate product. 

The nature of the difficulty can be illustrated by considering a small non-transitory 

price increase (of 5-10%) on an input market which (in cost terms) represents 10% of 

37 This argument is known as the "cellophane fallacy" from its relevance in the Du Pont case 
(1956, US Supreme Court). A monopoly supplier on a relevant market would normally raise the price 
(or cut supply) until output is in the elastic part of the demand curve. 
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the end-user price. In mechanistic terms, a 10% price increase at the input level 

translates into a 1% increase at the retail level, and is likely to be profitable unless 

demand is very elastic or price-cost margins are already very high . 

However, if a given firm does indeed have market power over the product at the 

intermediate or input level, it would in the case of normal market transactions (as 

distinct from integrated supply) raise the price of the input so that it constitutes a 

higher proportion of the final downstream price. Undertaking market definition 

exercises on intermediate products in the context of vertical integration could 

therefore potentially lead to defining an artificial or overly narrow input market. 

Because of these various difficulties, it is important to place market definition 

exercises in their rightful context. They are means to assessing market power and they 

should properly be undertaken in the context of a full market analysis. 

That leads to a consideration of market power itself, which can be defined in 

simplistic terms as the ability of a firm to raise prices above the competitive level. 

Such a definition leads to the two questions that are relevant for regulatory 

intervention: what is the threshold of market power required to trigger regulation, and 

how is the level of market power measured? 

The threshold for regulatory intervention under the new approach (in which sector 

regulation is linked to competition law) is dominance. According to the Commission 

38 In this context, Larouche has argued that these intermediate inputs constitute assets or 
property rather than traditional markets. 

If the gross margin is high, it will take fewer lost sales to offset the gain from the price 
increase. Gross margin per unit can be expressed as (P-C)/P where P=price and C= incremental cost. 
The critical loss of sales which makes a price increase unprofitable can be expressed as X/(X+M) 
where X is the hypothetical price increase and M is the gross margin. The critical (sales) loss for a 10% 
price increase with a gross margin of 50% is 16.7%, which implies a critical demand elasticity of 1.67. 
If the elasticity faced by the hypothetical monopolist is greater than 1.67 then the price increase would 
be unprofitable and the relevant market should in principle be enlarged. 
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Guidelines (on market analysis under the regulatory framework for the electronic 

communications sector), the new framework has aligned the definition of SMP with 

the European Court of Justice's definition of dominance within the meaning of Article 

82 of the Treaty. However, the Guidelines make clear thatNRAs will be undertaking 

market analysis based mainly on a prospective assessment, as opposed to the ex post 

analysis within the context of an alleged committed abuse of dominance under Article 

82. 

There are a number of theoretical and practical ways of seeking to measure market 

power. The Lerner index41, which reflects the relationship between price and 

incremental cost, constitutes a theoretical way to measure market power. However, it 

raises one immediate problem, which is that measured cost may already reflect 

inefficiencies linked to market power and the ability to act independently of rivals. In 

that case, the index would under-estimate actual market power. 

In practice, market share on a relevant market constitutes an important measurement 

of market power . This makes sense because the presence of other firms constrains 

market power and increases the demand elasticity faced by the individual firm43. At 

Commission Guidelines on market analysis and the assessment of significant market power 
under the Community regulatory framework for electronic communications networks and services, 
2002/C 165/03 
41 The Lerner index for the firm is the firm's mark-up of price over cost, defined as L = (P-C)/P 
where P is the product price and C is the marginal cost of the firm. The index becomes difficult to 
measure or to interpret if multiple products or services are produced, and where fixed costs are high 
relative to marginal costs. The firm's Lerner index can be expressed in terms of the firm's market share 
S and the market demand elasticity e(dm) as L = S/e(dm). For a monopoly firm, L = l/e(dm), i.e. 
market power is a function of demand elasticity at the market (profit maximising) price. 
42 According to competition law guidelines, (see Guidelines on market analysis paragraph 75), 
dominance is rarely found in the case of a market share below 25%. The indicative threshold for single 
dominance is a market share over 40%, with a presumption of dominance for a market share in excess 
of 50%. 
43 The relationship between demand elasticity faced by the firm, e(df), market demand elasticity, 
e(dm) and supply elasticity, e(s) can be written as e(df) = e(dm)/S + e(s).(l-S)/S where S is the market 
share of the dominant firm. If the dominant firm serves half the market and the market demand and 
supply elasticities are unitary, then the firm will face a demand elasticity of 3. It is possible to define a 
Lerner index for the whole industry as a sum of firm indices weighted by their market shares. It equals 
the HHI of concentration divided by the market demand elasticity. 
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the same time, a firm with a high market share would be unable to use its market 

power to raise prices if entry was relatively easy, or if there was strong countervailing 

buyer power on the demand side. 

The Guidelines (on market analysis) stress that a dominant position can not be 

established on the sole basis of large market shares. It lists a number of additional 

criteria that can be used by NRAs to measure market power44. 

Several of these criteria relate to conditions on end-user markets or at least with 

respect to market transactions. An important question in the context of regulatory 

intervention in the electronic communications sector is how to assess market power in 

relation to intermediate or input markets - where a vertically integrated firm may be 

dominant on a downstream or end-user market, and the question arises as to whether 

to regulate access to an intermediate input such as the local access network. 

The main purpose of (market power) sector regulation under the NRF is to address 

circumstances in which there is a strong expectation that an end-to-end retail market 

would, absent regulatory intervention, be characterised by substantial harm to 

consumers over the foreseeable period. For this reason, the selection of markets that 

are susceptible to possible regulation starts with a consideration of problems that are 

likely to manifest themselves at the retail level. Usually it is possible to locate or 

identify the origin of such problems in the value chain, in such a way that a severe 

competition problem that is manifest at the end-user level can be linked back to a 

severe competition problem on a relevant intermediate or input market. 

44 The criteria include: overall size of the undertaking, control of infrastructure not easily 
duplicated, technological advantages or superiority, absence of or low countervailing buying power, 
easy or privileged access to capital markets/financial resources, product diversification such as bundled 
services, economies of scale and/or scope, vertical integration, a highly developed distribution and 
sales network, absence of potential competition and barriers to expansion. 
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For example, the expectation of substantial harm on retail broadband access is linked 

back to high barriers to entry in local access networks and to market power over local 

infrastructure inputs such as local loops or wholesale bit-stream access45. Similarly 

the expectation of substantial harm on incoming calls from fixed to mobile 

subscribers is linked back to market power over termination of incoming calls at the 

network level (combined with lack of countervailing buyer power on the part of fixed 

networks)46. 

Under the new regulatory approach, the expectation of serious harm or a severe 

competition problem at the end-user level typically leads to the identification of a 

relevant wholesale or intermediate market as far upstream as possible. The 

assessment of market power for the purposes of regulatory intervention therefore 

raises the issue of how to assess market power overall, and specifically at the 

wholesale or intermediate level that is identified for regulatory purposes. 

The first question concerns the way in which market power is assessed when vertical 

integration is the normal form of organisation, intermediate markets are poorly 

developed and self-supply predominates. The other question concerns the relationship 

between market power at the retail level and market power measured at intermediate 

input levels. 

Cave, Stumpf and Valetti (2006) address (inter alia) the issue of self supply and 

wholesale markets in the context of market definition and analysis under the NRF. 

They distinguish three cases: situations where wholesale markets do not yet exist, 

5 Intervention on broadband markets is the subject of chapter 9. 
46 The lack of countervailing bargaining power stems from the existing presence of regulated 
prices for call termination inputs on fixed networks. Intervention on mobile markets is the subject of 
chapter 8. 
47 This has been treated more explicitly in the consultation on the revision of the 
Recommendation on relevant markets - SEC(2006) 837 of 28 June 2006. 
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self-supply where wholesale supply substitution may be possible, and self-supply 

where retail level substitution matters. 

The first situation would correspond to one in which several vertically integrated 

mobile network operators compete for downstream customers. If no commercial or 

merchant wholesale market exists, a notional intermediate market could be 

constructed, but as there are no transactions, indicative market shares (at the 

wholesale level) would have to be calculated on the basis of quantity or volume 

measures, such as traffic or users. 

The second situation would correspond to one in which the vertically integrated 

telecommunications operator is competing, in the retail market for broadband access, 

with a rival cable or other network48. The telecommunications operator may, under 

regulatory mandate, be supplying an intermediate input (such as wholesale bit-stream 

service) to entrants in the broadband market, but the rival cable or other operator 

would typically be self-supplying an equivalent input to its own retail broadband 

operation. 

In principle the cable network could elect to supply a similar wholesale input to third-

parties. Whether the self-supplied product of the cable network exerts a competitive 

constraint on the wholesale input sold by the telecommunications network would 

depend on a number of factors, (related to ease of demand and supply substitution); in 

particular, how easy it would be for the downstream firms using the input to switch to 

buying an equivalent or similar input from the cable network. If such substitution is a 

48 An alternative example, to better distinguish the second from the third situation, would be a 
long distance telephone operator competing against the integrated incumbent. The former self supplies 
long distance and international transmission or transit services to itself, but could in principle supply 
such wholesale services to other entrants. 
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realistic possibility, it would be reasonable to include self supply in the relevant 

wholesale or intermediate market. 

The third situation corresponds to the one described above (for a competing cable 

network) but where the incumbent vertically integrated telecommunications operator 

is the only supplier of the relevant intermediate wholesale input. The ability to exploit 

market power at this input (wholesale) level could still be effectively constrained by 

competition from rival vertically integrated networks on the downstream (retail) 

market. For example if an increase in the price of the wholesale input leads 

downstream service providers (using the input) to raise the price of broadband access 

to end-users, customers may switch to products offered by the integrated cable 

operator. 

The ability for substitution at the retail level to constrain market power on the 

wholesale input will depend on the reaction to the retail price rise that is induced by 

the increase in the input price. This reaction will depend on the share of the wholesale 

input (whose price has increased) in the overall cost of the retail product, and the 

market demand elasticity for the product at the retail level. 

It is possible to express the elasticity of demand for the relevant wholesale input in 

terms of the demand elasticity at the retail level.49 The former is approximately equal 

to the latter multiplied by the share of the input price in the total retail price.50 This 

The Marshall-Hicks formula for the elasticity of derived demand is: e(w) = 8.e(r) - (l-S).a, 
where e(w) is the derived elasticity for the wholesale input, e(r) is the demand elasticity for the final 
product, 8 (the dilution factor) is the share of costs of the wholesale input in total costs, and o is the 
elasticity of substitution between the input and alternative inputs. Wholesale demand is therefore more 
elastic, the more elastic is retail demand, the larger the share of the input in total costs, and the easier it 
is substitute the input with alternatives. 
50 The approximation e(w) = 8.e(r), depends on some assumptions concerning the elastic supply 
of other inputs, and constant proportions between the input and output. If the wholesale broadband 
input constitutes 60% of the retail price, then the wholesale demand elasticity is 0.6 of the retail 
demand elasticity, implying a Lerner index at the wholesale level 1.67 times the index at the retail 
level. 
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implies that for a given market demand elasticity at the retail level, the demand 

elasticity at the wholesale level decreases in proportion (approximately) to its 

contribution to the retail price, or conversely the Lerner index of market power at the 

wholesale level increases as the share of the input in the overall cost declines. 

If the share of the input in the overall cost is small, it makes it easier in principle to 

profitably raise the price of the input. However, as argued above, the presence of 

inelastic demand (for the input) would normally induce the firm with market power to 

increase its price, so that the proportion of its "cost share" in the final output would 

rise. This demonstrates the importance of undertaking a comprehensive market 

analysis overall, rather than focusing unduly on the specific input market. 

Inderst and Valletti (2007) have formally considered the role of direct and indirect 

constraints in assessing market power in wholesale markets.51 One important insight 

is that indirect constraints can be more effective than direct constraints, particularly 

when retail competition is strong and wholesale competition weak. Another insight is 

that market shares need to be interpreted carefully; wholesale shares should be 

interpreted in the light of overall competitive pressure, and at retail level, high shares 

of vertically integrated firms may be indicative of either strong indirect constraints or 

weak direct ones. There is also confirmation that the decision for vertically integrated 

firms to sell to wholesale markets is strategic - extra profits at wholesale level can 

compromise retail profitability. One implication is that it is important to consider both 

indirect and direct constraints on market power, particularly where vertical integration 

is common. In that sense an artificial division between market definition and market 

analysis, or between wholesale and retail levels is inappropriate. 

51 They provide a more detailed decomposition of the elasticity of derived demand. 
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2.7 Conclusions and Implications 

This initial application of theory, (and also the analytical tools of competition law), to 

the problem of what can be expected from sector regulation in a European context 

now that it is linked with competition law, indicates that a number of specific research 

questions are relevant and these have been set out at the end of chapter 1. 

The fundamental substantive question is whether the link with competition law helps 

or hinders the aim of using sector regulation to improve long-term market 

performance by facilitating entry and more competitive market structures. Sector 2.6 

indicated that the analytical tools of competition law might be better suited to 

investigating specific competition problems than confronting impediments to the 

development of competitive markets in the electronic communications sector 

generally. The immediate substantive impact of the link with competition law is 

examined via the cases studies on the application of sector regulation to mobile and 

broadband markets in chapters 8 and 9. 

A second question is whether the link with competition law does increase the 

flexibility of sector regulation and make it more adaptable to market and 

technological changes. Related to this substantive question is one that is motivated by 

the consideration of agency theory. If the link with competition law improves the 

flexibility of sector regulation, does this make it more difficult to establish credible 

commitments concerning regulatory intervention, and the limits on intervention. 

Chapter 10 examines the application of regulation (as constrained by competition law) 

to new markets, and considers the problem of regulatory commitment in that context. 

The third question concerns the role of the link with competition law in coordinating 

regulation. It is difficult to choose a single method or approach for considering this 
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question as it is not easy to assess the value and the costs of regulatory coordination, 

and coordination could comprise a number of dimensions as shown later in chapter 4. 

In addition there are several avenues for coordination under the regulatory approach. 

Table 2.2 summarises the general approach that is used respectively in examining the 

substantive and coordination questions. 

Table 2.2 General approach to questions of substantive performance and coordination 

General approach on substantive performance 

1. Identify expected problems in the market area 
concerned 

2. Assess best-practice intervention, drawing on 
experience in other regions as necessary, and exploiting 
market theory tools in the context of the descriptive 
dynamic framework 

3. Examine outcomes or expected outcomes under the 
new regulatory approach and compare with best practice 
intervention 

4. Consider the influence of the link with competition 
law, both on the substantive approach to regulation and 
also on agency problems and regulatory design. 

General approach on coordination 

1. Assess the potential value of regulatory 
coordination 

2. Assess the likelihood of voluntary 
coordination occurring 

3. Assess the value of facilitating or forcing 
coordination 

4. Examine the outcomes of regulatory 
coordination under the application of the 
new approach 

5. Assess the role of the link with 
competition law in affecting regulatory 
coordination under the new approach 

Regulatory coordination is the focus of chapters 6 and 7, although it is also examined 

in the context of case studies on mobile and broadband markets. Various approaches 

are used to gain some insight into the coordination of regulation between EU member 

states. Chapter 6 begins by considering the various avenues for coordination and the 

experience of applying the new approach. It also analyses interactions between 

national regulators in the context of the simple static framework linking welfare and 

regulatory costs that has been set out in section 2.4. In chapter 7, the interactions 

between national regulators and the likelihood of them coordinating are analysed using 

game theoretic tools. The results are compared with experience and evidence from the 

application of the Article 7 procedures. 
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3.1 Introduction 

This chapter surveys the theoretical and empirical literature that is pertinent to 

regulatory intervention and regulatory practice in the electronic communications 

sector. 

Section 3.2 describes the public interest1 motivation for regulatory intervention, and 

section 3.3 examines various aspects of economic efficiency, with the electronic 

communications sector in mind. Dynamic and static concepts of economic efficiency 

are considered because the stated aim of sector specific regulation in electronic 

communications is not simply to correct for static market failures or problems, but to 

facilitate the emergence of market structures that can yield dynamic market benefits. 

The over-arching context for sector specific regulation is political, and that context 

consequently embraces a range of general objectives (Garnham 2005), including 

industrial policy and employment, long-term competitiveness, investment and 

innovation, ongoing consumer benefits and/or social objectives, and (in the European 

context), the consolidation and development of the EU internal market and pan-

European network infrastructures. 

However, governments on behalf of citizens and businesses delegate powers to 

specialised regulatory agencies (and competition policy bodies) to deliver certain 

specified objectives in a transparent and independent fashion, and insulated from day-

to-day political influence. Section 3.4 therefore summarises some of the problems 

faced by intervention - the risks of regulatory failure and the agency problems 

associated with efficiently designing regulation. 
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Much of the ongoing regulation of market power in the electronic communications 

sector involves setting the terms on which firms obtain access to dominant networks, 

or the way in which networks interconnect and exchange traffic. A significant part of 

the chapter (sections 3.5 and 3.6) therefore deals with regulatory practice concerning 

access and interconnection, where there is a well-developed theoretical and empirical 

literature. 

The economics of access and interconnection, as applied by regulators, should 

nevertheless be seen in a broader market theory context. Section 3.7 notes that many 

electronic communications markets are characterised by important network effects 

and varying degrees of competition between network platforms, with differing 

technological characteristics. 

Section 3.8 surveys the literature that has specifically addressed regulation of the 

electronic communications services in a European context. 

The particular topic of vertical integration in the sector and the relationship between 

regulation, market organisation and firm structure is addressed in chapter 5. Also 

relevant to agency theory and regulatory design is the literature that specifically 

addresses regulatory governance in an EU setting. This is covered in chapter 6 prior to 

examining experience with applying the new regulatory approach and its coordination 

within the EU. 

' The public interest theory of regulation explains or justifies government intervention in 
markets as responses to market failures and market imperfections. 
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3.2 The rationale for regulatory intervention 

Kahn (1971) gives a number of rationales (good and bad) for regulation and notes that 

it addresses unfeasible competition. Motta (2004) in distinguishing competition policy 

from regulation describes the former as applying to sectors where structural 

conditions are compatible with a normal functioning of competition whereas the latter 

applies to special sectors, whose structure is such that one would not expect 

competitive forces to operate without problems. Viscusi et al. (2000) consider that the 

purpose of both anti-trust and regulation is to foster improvements in efficiency terms. 

They consider that in theory, regulatory agencies serve to maximise the national 

interest subject to their legislative mandates, but recognise that government failure 

may be as important as market failure. 

What is the problem that regulatory intervention in the European electronic 

communications sector is trying to solve? Chapter 1 indicated that the overarching 

objective is to deliver benefits to end-users, encourage the efficient use of resources 

and promote innovation. Competition serves as the main means to achieving that end. 

The NRF can be thought of as trying to correct for the absence of competition whilst 

facilitating the emergence of market structures that are more likely to foster effective 

competition in the future. 

It is useful to recall a distinction (Crandall 2003) between 'economic' and 'social' 

regulation. The former comprises the control of prices, service quality and entry 

conditions in specific sectors. The latter includes the regulation of risks to health, 

safety and the environment. In the electronic communications sector, some of the 

regulation of prices and service quality is 'social' and directed at universal service 

objectives. Such regulation often has a political goal and may be based on equity 

considerations or linked to the influence of a particular interest group. But some 
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universal service policies can also be justified on economic grounds such as 

externalities or merit goods2. 

Regulation pertaining to universal service goals could be designed and implemented 

independently of the regulation of market power. To some extent, this is the aim of 

the NRF. However, the two areas of regulation are linked. Intervention that improves 

prices, quality and choice by constraining market power or facilitating greater 

competition tends to help all end-users and makes it easier to secure universal service 

goals. Therefore, this section considers all of the main economic reasons for 

intervention and not just those linked to market power. 

The public interest (Pigou 1920) justification for intervention derives from an 

expectation of market failure3, or from a fear that markets will fail to operate 

efficiently in terms of delivering maximum welfare benefits. The main justifications 

can be grouped under the headings of natural monopoly (or excessive market power), 

imperfect information, and external effects and public goods. 

The danger with natural monopoly (if it actually exists but is not subjected to 

competitive pressure ex ante or ex post, or regulated) is that it leads to monopoly 

abuses. Imperfect information (moral hazard or adverse selection) can lead to market 

failure or inefficient outcomes by undermining the operation of contracts or 

preventing useful transactions4. Regulation could improve outcomes if it can improve 

the supply of information or reduce uncertainty, or if can protect uniformed 

2 For example, public telephones may be provided because they give benefits to the public at 
large, (particularly prior to the widespread use of mobile phones), irrespective of whether or not they 
are also intensively used or needed by those on low incomes. 
3 Breyer (1982) gives a comprehensive list of possible sources of market failure and their link to 
regulation. 
4 Transactions costs in general produce contractual hazards. Asset specificity as well as 
incomplete or asymmetric information, in the presence of opportunistic behaviour can raise 
transactions costs and lead to bargaining and contractual problems, and market failure - Williamson 
(1975). 
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participants against bad outcomes, for example by setting quality standards. External 

effects cause markets to provide too little or too much because of the divergence 

between private and social costs, or between private and social benefits. 

The potential market failures that have been listed provide a necessary condition for 

intervention but not a sufficient one. That requires a demonstration that regulation is 

the most effective remedy for solving the problem. Some of the risks and dangers of 

regulation are examined in section 3.3. 

How important are these justifications for regulation for the electronic 

communications sector? Natural monopoly (Baumol 1977, Sharkey 1982) occurs in a 

particular market if and only if a single firm produces the desired or demanded output 

at a lower cost than any combination of two or more firms. Natural monopoly (if it 

exists) need not pose a problem provided the single firm is as efficient as the 

alternative of multiple firms, for example, by virtue of being subject to competitive 

pressure5. The problem is that the monopoly is often not entirely natural. It may result 

from control over essential inputs such as patents, or from the granting of exclusive 

licenses or franchises. It may also result from unfair competitive practices. In these 

cases, it is the deficiency of competition that produces a social welfare cost. 

Assessing the possible existence and extent of natural monopoly in the electronic 

communications sector is complex if only because technological changes and market 

developments continue to affect the relationship between supply (and its cost) and 

demand. The key point is that incumbent or established operators of fixed or wire-line 

networks usually enjoy positions of significant market power and of economies of 

Information problems (adverse selection or moral hazard) can also undermine regulatory contracts and 
lead to the failure of regulatory policy. 
5 To justify intervention, it is required in addition that the market is non-contestable. For the 
market to be contestable, it is necessary that other firms can costlessly enter and exit. The presence of 
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scale and scope on their geographic markets not because of superior enterprise but as 

a result of historic franchised monopolies. 

Gabel (2002) presents evidence of the substantial economies of scale, scope and 

density exhibited by established fixed networks6. Those economies (at the local level) 

present a significant barrier for entry via investment in new infrastructure. However, it 

is difficult to argue that even the local access market is a pervasive natural monopoly. 

Entrants have built new networks and compete successfully against the incumbent or 

established supplier, at least in parts of the geographical market. It has also become 

viable to modify or upgrade other infrastructure networks (e.g. cable TV) to provide 

switched or routed services in competition with the incumbent telecommunications 

network. In addition, where similar services can be provided using wireless rather 

than wire-line technologies for the local infrastructure, the economics of scale, scope 

and density may be such that the market can more easily support several providers. 

It has also been suggested that although ex post economies of scale are observable, ex 

ante scale economies are more limited. Bourdeau de Fontenay and Leibenau (2004) 

argue that the most significant scale economies occur at the level of conduit, yet 

frequently within a regulated utility environment these have not been exploited and 

companies have chosen vertical organisation and sought to control entry barriers. 

In general, therefore, the justification for regulatory intervention is based on 

significant market power (rather than natural monopoly). This significant market 

power, which is often the result of granting an historical legal monopoly, is not easily 

eroded, despite technological change and the lowering of entry barriers. Regulation 

substantial sunk costs implies that the market is not contestable. Franchising is an other way of exerting 
(ex-ante) competitive pressure (Demsetz 1968). 
6 Evidence of scale and density economies in telecommunications networks is examined in 
Chapter 5 alongside a treatment of entry barriers. 
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has sought to address the adverse effects of this market power (via retail regulation), 

and also to remove impediments to competition by regulating various forms of direct 

and indirect access at an input or wholesale level. In principle, competition policy 

could be exploited to require access to inputs passing an essential facilities test. In 

practice, such intervention would require sufficiently detailed oversight and pricing 

assessments that it would resemble regulation. 

Where entrants have built their own access networks, regulation of interconnection 

has enabled them to link their subscribers to those on established networks, in 

situations where incumbent networks could refuse interconnection or manipulate its 

terms. The regulation of both access and interconnection has therefore lowered entry 

barriers because new entrants are not obliged to establish full-coverage networks. 

In respect of the second justification given for intervention (market failure caused by 

imperfect information), there are examples of regulators publishing or requiring the 

publication of comparable information on prices and quality of service to assist users 

in choosing between competing providers.7 

However, one of the major problems in this area concerns the ability of regulators to 

obtain the information that it needs in order to intervene efficiently. The regulator 

typically has less information than the firm both with respect to exogenous variables 

such as technology and costs, and with respect to endogenous information such as 

effort and productivity. Some of these problems related to regulatory design are 

considered in section 3.3. 

The third justification for intervention includes public goods and externalities. A 

number of examples in the electronic communications sector can be given. One 

7 This assumes that governments have better information. An alternative approach would be via 
general consumer rights legislation 
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example of a merit good is adequate access to public telephones and to emergency 

service. An example of a public good is the provision of public broadcasting content. 

Regulated provision of public broadcasting content typically leads to related network 

level regulation to ensure that end-users can receive such content. In either case, it can 

be argued that the market, without intervention, would under-supply these goods or a 

free-rider problem would occur. 

A number of examples of externalities can be given. A purely technical externality is 

the potential interference caused by users of adjacent frequency bands of spectrum. 

Even with a clear specification of property rights, regulation may be justified 

particularly if it is less costly means of resolving disputes. 

Three types of externality linked to network effects can be distinguished. A subscriber 

externality occurs when social benefits from users being connected exceed costs but 

the private benefit of network subscription for some is less than the price. If 

transactions costs prevent this externality being internalised, one solution is to 

subsidise (where necessary) marginal network subscription. In practise, regulation 

often adopts more general price controls. 

A second form of externality (network externality) derives from the benefit 

subscribers derive from being able to communicate with all their preferred group of 

correspondents. If these correspondents belong to different networks, this externality 

can usually be internalised via the interconnection of networks. It may also influence 

network choice where alternatives exist. 

The third type of externality (call externality) is specific to individual calls between 

users. Typically the receiver of a call or message as well as the sender derives value 

from the communication, nuisance calls being the obvious exception. Yet with a 
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conventional calling party pays system, the receiving party enjoys this benefit without 

bearing a share of the cost of the communication. That does not exclude the 

possibility for other payment conventions to exist. In the case of communications 

(calls, messages, or data transfers) established by users over Internet connections, 

both parties (sender and receiver) typically contribute to the overall price, even if it is 

paid on a flat-rate, rather than a usage, basis. 

These two-way communications (calls, messages, information exchanges) can be 

thought of as two-sided markets in which the structure (as well as the level) of prices 

paid by other side are relevant for whether both sides of the market come together and 

transactions take place. 

The convention of calling-party pays (e.g., for telephone calls) has specific 

implications for market efficiency and regulation in telecommunications. To die 

extent that the receiver's network controls the ability for the caller to reach the 

receiver, and the receiver does not (fully or sufficiently) take into account the price 

paid by the caller, the receiving network can raise the input cost of terminating the 

call, above the economically efficient level. Hence, even with competition between 

networks to offer access and service to users, this residual efficiency problem may 

remain. The issue is taken up in more detail in the discussion on interconnection and 

access later in the chapter. 
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3.3 Market power, welfare, efficiency and the new regulatory framework (NRF) 

The objectives of the NRF are threefold. They encompass economic efficiency, 

development of the EU internal market and social aims8. It is also stated that ex ante 

regulatory obligations should only be imposed where competition is not effective and 

where remedies under national and Community competition law are insufficient to 

address the problem of inadequate competition. 

A core aim of the NRF therefore is to address problems caused by excessive market 

power that is expected to persist over a given period. Market power can produce three 

types of economic inefficiency. If a good or service is provided at an excessive price, 

then allocative inefficiencies arise from the fact that under-consumption is taking 

place relative to the situation where price reflects the true cost of supplying the 

service. Productive inefficiencies may occur if a lack of competitive pressure leads to 

excessive resources being employed to provide the service. Finally, dynamic 

inefficiencies arise if there are insufficient incentives to innovate and develop new 

services or find better ways of supplying existing ones. 

Excessive market power may cause dynamic inefficiency because there is less 

incentive to innovate. But regulation that decreases the ability to benefit from the 

expected profits of innovation can also cause dynamic inefficiency. One of the aims 

of the NRF is to adapt regulation to suit more complex and dynamic markets9. That 

pinpoints a key dilemma for regulation and policy generally - possible trade-offs 

between current and future benefits, or between current and future welfare10. 

8 Article 8 of the Framework directive. 
9 Recital 25 of the Framework directive states that the threshold for sector regulation needs to 
be adapted (from the 1998 framework) to suit more complex and dynamic markets. 
10 Economic welfare is normally measured as the sum of consumer surplus and producer surplus, 
on the basis that producer surplus is, in theory, passed on to shareholders and owners of firms, and 
provides an incentive to innovate and generate future income and employment. The distribution of 
welfare between citizens, as well as over time, is also relevant. 
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Allocative efficiency 

Figure 3.1 illustrates the case of allocative inefficiency for a situation where a single 

supplier is serving the retail market. The cost of monopoly power in static terms is 

that price is set at pm, above the competitive level pc, and too little is consumed. 

Figure 3.1 Allocative efficiency 
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The additional producer surplus or monopoly profit (MP) does not compensate for the 

loss in consumer welfare caused by higher prices. Overall, there is a deadweight 

welfare loss" (DW) due to the fact that some users are unable to consume even 

though they are willing to pay prices above the incremental costs of producing the 

extra output. 

It is possible that the allocative inefficiency identified in Figure 3.1 understates the 

welfare loss caused by monopoly pricing. This would be the case if firms expended 

resources via lobbying or other non-market activities to retain or acquire market 

The size of this allocative welfare loss is often assumed to be small (e.g., Harberger (1954). 
However, re-estimates of Harberger estimates have yielded more significant values and some estimates 
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power and the profits that go with it. Posner (1975) argues that rent-seeking could 

lead to the complete dissipation of these profits, implying an overall welfare loss of 

MP + DW. Fisher (1985) and Rogerson (1982) point out some limitations12 of 

Posner's argument. 

Productive efficiency 

Even if rent-seeking activities are modest, productive inefficiencies could cause 

additional welfare losses. These arise when a firm operates at a higher cost than when 

disciplined by market forces. 

Figure 3.2 Productive Inefficiency 
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Figure 3.2 illustrates the potential additional welfare losses caused by productive 

inefficiency. They are caused by the dominant firm having incremental cost MC(m) 

rather than MC [equal to p(c)] in the case of a competitive environment. 

of allocative inefficiencies for unbalanced telecommunications tariffs are large (reference Katz, 
Crandall and Waverman). 
12 In particular, a key assumption made by Posner is that there are no infra-marginal monopolies, 
where producer surplus exceeds the cost of obtaining the monopoly, so that rent seeking does not lead 
to the dissipation of these profits. 
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If the firm produced efficiently, the welfare loss would be limited to the allocative 

inefficiency from monopoly pricing, equivalent to the triangle MBC. However 

productive inefficiency leads to an extra wedge of welfare loss equal to the area 

M'MBA plus the rectangle C'A'A P(c). 

The question still remains whether a firm with market power would automatically be 

less efficient. After all, in industries that start out competitively, firms acquire market 

power by becoming more efficient and taking market share from rivals. One possible 

explanation is that managers of monopoly firms may expend less effort on improving 

efficiency. A second explanation is that in the absence of competition, there are no 

means by which inefficient firms can be eliminated by more efficient ones. These are 

theoretical and empirical questions. There appears to be evidence from 

telecommunications that both price-cap incentive regulation and competitive entry 

into market segments such as long distance markets have provided substantial 

incentives for incumbent monopolies to cut costs and also deploy technologies that 

significantly improved productivity. 

Dynamic efficiency 

The third category of efficiency, dynamic efficiency is concerned with technological 

improvements and long-term welfare benefits. Schumpeter (1934) refers to the 

evolutionary process that produces new products, technologies and sources of 

organisation as creative destruction. For Schumpeter, there are two important 

implications. Firstly, static efficiency is less important than dynamic efficiency. 

Secondly, market outcomes should properly be evaluated in the context of creative 
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destruction so that innovation (and the development of new goods) is more important 

than price competition within a given market13. 

One question in the context of the electronic communications sector is whether 

monopoly power is more or less conducive to innovation and dynamic efficiency. 

Another is the impact that regulation has on the ability and the incentive to invest in 

innovative effort or to invest in technological innovations that become available. 

Some simple models can be used to illustrate some of the potential effects and in 

particular the incentive for an incumbent monopoly to innovate. 

The first model illustrates the sunk-cost effect whereby an established firm has less 

incentive than an entrant to invest in a new technology. Imagine that the fixed costs of 

investing in old and new technologies are I(o) and I(n) respectively, and the present 

value of the respective operating costs are VC(o) and VC(n). Then (for a given level 

of demand for output and ignoring any effects on price), a new entrant will choose to 

invest in the new technology rather than the old if: I(n) + VC(n) < I(o) + VC(o). 

The established firm has already sunk its investment I(o), so this can be ignored or set 

to zero. In addition, its accumulated experience in using the old or existing technology 

may mean that its true operating costs are a fraction of VC(o) and equal to a.VC(o) 

where a <1. It therefore faces a much tighter inequality than the entrant and is less 

likely to adopt the new technology. 

The second model illustrates the replacement effect14 (Arrow 1962). It deals with the 

pure incentive to innovate when an innovation opportunity is only available to an 

13 Baake et alia (2005) distinguish Schumpeter's earlier and later theories. In both, innovation 
creates a competitive advantage. In the early theory, innovations propel the economy between 
competitive equilibria and monopoly advantage is temporary. In the later theory, innovative leadership 
lays the foundation for competitive advantage in the next innovation stage, so the economy evolves to a 
system of dominant firms. 
14 It was Tirole (1988) who described the phenomenon as the replacement effect. 

96 



Chapter 3 Regulatory intervention in the electronic communications sector 

incumbent. It refers to the fact that whereas an entrant can replace the incumbent 

monopolist, the monopolist can only replace itself. Imagine the incumbent could 

develop an innovation that would cost I(t) per relevant time period but enable it to 

increase its monopoly profit from P(o) to P(n). It would do so if P(n) - I(t) > P(o). 

Consider an alternative where a new firm could invest to develop the innovation, enter 

the market, replace the incumbent and become the new monopolist. It would do so if 

P(n) - I(t) > 0, so again the incentive effect on the incumbent monopolist is shown to 

be weaker. 

Another way of portraying this effect is to compare relative starting positions of 

market power or competition. In the first, the incumbent can expend fixed cost F to 

patent and invest in the new technology in order to lower costs and make new higher 

monopoly profit P(n) rather than P(o). In the second one of the competing firms 

makes the investment to secure profit P(n) in place of a competitive market profit of 

zero. Provided the patent (or temporary lower cost or superior position) secures the 

same level of profit, the competitive market starting point would be more likely to 

induce innovation. 

These two effects work in the same direction and illustrate the disincentive faced by 

the incumbent to innovate or invest if variable cost savings alone are insufficient to 

justify new investments or if investments cannibalise existing revenues. An example 

might be the reluctance to invest in DSL technologies or to shift to an all IP network 

for fear of undermining revenues from dedicated leased circuits or existing data 

services. Another example combining both effects might be delays in converting to an 

all optical or fibre access network. 

The third model illustrates the efficiency effect where the incumbent has to assess the 

possibility of an entrant adopting the innovation, successfully entering and competing 
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away some or all of its existing profit? Then it may have to compare a situation in 

which it innovates and either manages to retain its monopoly position and profit or 

faces a lower duopoly profit, with the situation in which it does not innovate and 

either shares the market or is forced to exit and earn nothing. In this situation, the 

incumbent may be induced to innovate to avoid the deterioration in profit from 

additional competition or on the basis of the larger expected pay-off from the first 

action. 

In practice, all three effects may operate and it is not evident which will dominate. 

Aghion et alia (2006) point out that the theoretical models tend to predict that 

innovation declines as competition increases or are ambiguous about the relationship, 

whereas empirical work has pointed to a positive correlation between market 

competition and innovative output. They find evidence of an inverted U-shape 

relationship between increasing competition and innovation, and develop a 

combination model (combining a Schumpeterian effect with an escape from neck and 

neck competition effect, which is industry dependent) to explain such a phenomenon. 

However, inducements to innovate do appear to be higher where competitive 

pressures exist and where it is possible to benefit from the fruits of innovation. 

In conclusion, it is probably reasonable to argue that dynamic efficiency effects are 

sizable in the electronic communications sector. For instance Joskow (2004) in 

reviewing the regulatory record in the USA takes the view that dynamic efficiency 

benefits from airline de-regulation15 were under-estimated relative to static benefits. 

In the telecommunications sector, it appears to be the case that the initial phase of 

liberalisation and regulation has yielded substantial benefits just from addressing 

15 An example of a dynamic benefit would be route re-structuring into a hub and spoke system, 
as opposed to scale and productivity effects related to load factors and transport costs. 
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allocative and productive inefficiencies16. In contrast, it may be that future gains from 

regulatory intervention are more likely to derive from dynamic welfare benefits. For 

example, significant market growth and benefits have come from pre-paid mobile 

services, (including SMS), and Internet which have had little to do with static 

regulatory intervention. An additional complexity is posed by the fact that many of 

the dynamic benefits exploited in service provision in the sector derive from 

innovation in equipment manufacturing and software. 

For example price-caps on telephone services typically decreased prices by 5-10% annually in 
real terms. 
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3.4 Problems of efficient intervention 

There have been two main strands of criticism of the public interest motivation for 

regulation, set out in sections 3.1 and 3.2. Both strands stem from the notion that 

intervention by governments or regulators is as prone to imperfection or market 

failure as firms interacting in private markets. The first strand deals with the way in 

which interest groups seek to influence authorities. The second strand (which is 

relevant whether regulation aims to maximise efficiency and the public interest, or 

seeks to transfer wealth or rents to special interest groups), deals with the principal-

agent problem that governments face in implementing a regulatory mandate. 

Stigler (1971) set out the economic theory of regulation by which the political process 

supplies regulation in response to demand from a particular industry17. Peltzman 

(1976) sought to generalise the approach whereby politicians trade-off the attempted 

influence of various interest groups so as to maximise votes or power. One of the 

important insights of Becker (1983 and 1985) was to argue that regulation responds to 

the various demands of pressure group interests but subject to the dead-weight loss to 

which inefficient regulation gives rise. In essence, Becker linked the public interest 

and economic theories of regulation. He argued that the political process will be 

drawn towards efficient modes of redistribution of wealth and efficiency regulation. If 

all interests are represented the outcome could be efficient. Regulation will depart 

from efficiency when it is necessary to create rents and divide them among 

represented interests. 

Peltzman (1989) took an historical perspective after a decade of de-regulation in the 

USA. He argued that whilst the economic theory of regulation over-predicts the 

17 There are important precedents to Stigler's publication: Downs (1957), Buchanan and Tullock 
(1962) and Olson (1965). Tollison (1982) summarises the rent-seeking literature. 
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amount of regulatory intervention, the public interest theory under-predicts. The 

public interest theory predicts that de-regulation will take place when either 

technological or demand changes eliminate the market failure, or where regulation is 

revealed to be a mistake. The (sophisticated) economic theory predicts de-regulation 

when the gap between regulated and de-regulated outcomes narrows sufficiently that 

continued regulation becomes pointless, or when the wealth available for re­

distribution between interest groups becomes too small to provide a pay-off to 

regulation. 

Peltzman scores the de-regulation of long-distance telecommunications in the USA to 

the public interest theory. He surmises that whilst it might have been rational to 

foresee that the ability to use new micro-wave technologies to compete with AT and 

T's long-distance wire-line network would lead to a collapse in rents, the more 

appealing logic was that de-regulation followed the demise of natural monopoly 

conditions. In commenting, Noll (1989) points out that de-regulation took place when 

AT and T's rents from regulation were growing not declining. Secondly, de­

regulation occurred at the federal level but not in the separate states, which he claims 

would have been expected from a public interest perspective. 

Noll (1989b) attempts a more general economic appraisal of the politics of regulation. 

He gives three components of the market failure rationale for intervention. The first is 

the positive theory concerning the conditions under which a market produces an 

inefficient outcome. The second is a normative theory that the government should act 

or intervene to correct a particular outcome. The third is a positive theory that where 

there are important market failures, government will try to improve outcomes via 

regulation. Alternative routes of action would be the use of competition law or of 

common law (private enforcement). 
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Market failure, therefore, creates a necessary condition to intervene but it is not 

sufficient. It is also necessary to demonstrate that regulation is the most effective 

remedy. Demsetz (1968) pointed out that a possible alternative to the ongoing 

regulation of monopolies is to design competitive bidding for franchises18. Pigou 

(1920) indicated the possible use of taxation or subsidy to deal with market failure 

related to externalities. Coase (1960) emphasises that some market failures are 

amenable to solution by specifying or amending property rights19. 

Noll argues that relaxing the Coase assumptions provides a more practical public 

interest theory of political action. If there are non-zero transactions costs then political 

intervention via regulation may be cheaper than a negotiated settlement. Sufferers of 

market failure often have imperfect information as well as high transactions costs. 

Therefore, there is a role for regulation if governments (or agencies acting on their 

behalf) can obtain information more easily. 

That leads to some predictions. De-regulation should occur when the cost of 

regulation is greater than the cost of repealing it plus the cost of the remaining market 

failures. When regulation is adopted, it is the most effective method of dealing with 

market failure but it may persist after it ceases to be the most effective means. 

The problem of regulation in the face of information imperfections or asymmetries 

provides the link to agency theory and the problems of regulatory design. Two sets of 

literature can be distinguished in agency theory (Douma and Schreuder 1990). The 

positive theory of agency seeks to explain the organisational forms of firms20. The 

18 In this way, ex-ante competition is created. Competitive bidding is more commonly 
undertaken in assigning spectrum - see Klemperer (1999) for a survey. 
19 Farrell (1987) stresses that decentralised solutions are often problematic because information 
problems undermine efficient bargaining, even when there are low transactions costs. 

Coase (1937) provides an early basis, developed by Williamson (1973 and 1985). See also 
Jensen and Meckling (1976). The firm is characterised as a nexus of contracts. In large firms conflicts 
of interest are possible between shareholders, creditors, managers and workers. 
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theory of principal and agent deals in particular with how a principal should best 

design an agent's reward structure. 

Detailed surveys of the regulatory design literature are provided by Besanko and 

Sappington (1987), Caillaud, Guesnerie, Rey and Tirole (1988) and Baron (1989). 

Baron and Myerson (1982) is one of the first papers dealing with the problem of 

regulating a monopoly whose costs are unknown to the regulator. Tirole (1986) 

develops a three-tier principal-supervisor-agent model, in which the supervisor is able 

to form a coalition with the agent, receiving a pay-off from it in return for hiding 

some information from the principal. Holmstrom and Milgrom (1991) consider a 

situation where the principal has several different tasks for the agent to perform. 

Laffont and Tirole (1993) treat a range of situations in which a regulator has to design 

a regulatory contract21 in the face of limited information about industry costs (adverse 

selection) and the firm's behaviour or effort (moral hazard). Besanko and Spulber 

(1989) consider the design of anti-trust policy in a situation of asymmetric 

information. They analyse a model in which the anti-trust authority is unable to 

observe collusive behaviour or firms' production costs, and the instruments of anti­

trust policy are the probability of initiating an anti-trust suit and the fine that must be 

paid if a conviction is secured. 

Spiller (1990) develops an interesting variation of the agency models, which examines 

the relationship between politicians, regulators and special interest groups, as opposed 

to the design of the regulatory contract. The regulatory authority is an agency that is 

subject to two principals: the government or political principal and a second principal 

representing a special interest group (e.g. industry). The two principals compete to 

21 Laffont and Tirole identify three types of constraints on regulatory intervention: informational 
(moral hazard and adverse selection), transactional (difficult to write, monitor and enforce contracts in 

103 



The new EU approach to sector regulation in the network infrastructure industries 

influence the regulator whilst government (the political principal which is more 

closely aligned to the diffuse group of consumer interests) balances regulatory costs 

against the political benefits that ensue. 

The conclusion from this brief survey of the literature, critically examining the public 

interest motivation and theory of regulation, is that the risk of regulatory failure is an 

important consideration when intervening to address market failure or market 

imperfections. In addition, uncertainty and information asymmetries between 

regulated firms and regulators serve to accentuate problems of regulatory design. The 

next section will show that the complexity of the substantive aspects of regulation (in 

particular access and interconnection) in the electronic communications sector further 

compounds the difficulties of regulatory design. 

the face of unforeseen contingencies), and administrative or political (there are political and procedural 
constraints on regulatory scope and instruments) 
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3.5 Special aspects of network industries and problems particular to regulation in 

the electronic communications sector 

The introduction of competition into former monopoly activities in 

telecommunications (as described in chapter two) poses a number of practical 

problems for government and regulatory bodies as entrants seek to construct new 

networks (and/or acquire access to existing ones), build a customer base and 

interconnect their networks with the established incumbent operator (and with each 

other) in order to exchange traffic. 

The two main ongoing practical problems (linked to economic market power) that 

regulators typically have to address concern the terms under which access and 

interconnection occur22. 

Where it is uneconomic23 or difficult for an entrant to duplicate the network of the 

incumbent in order to provide services to end-users, it may seek access to the 

incumbent's infrastructure or network. If the entrant competes in the same (or related) 

markets as the incumbent, private negotiation is unlikely to work. Therefore, the 

regulator will be required to mandate access and the terms on which it occurs. 

In doing so, it will need to take several aspects into account. The first is to seek to 

achieve allocative and productive efficiency by compensating the incumbent for the 

costs it incurs in granting access but also setting access prices so as to facilitate an 

2 Interconnection (or two-way access) is usually distinguished from (one-way) access. In one­
way access, one party, usually the entrant is seeking to use or exploit a (local) bottleneck or monopoly 
input or facility owned by the incumbent. Interconnection may simply refer to the technical linking of 
two networks. More specifically, in two-way access or interconnection, each network is seeking 
reciprocal access to each other's subscribers (whilst competing) in order to deliver traffic or terminate 
calls. As network (or facilities-based) competition matures, the two-way access problem becomes 
increasingly important. 
23 It may also be inefficient for the entrant to duplicate local access facilities, (though there are 
benefits from downstream competition), in which case the regulator will be required to set efficient 
access terms. 

105 



The new EU approach to sector regulation in the network infrastructure industries 

efficient level of entry24. Secondly there may be additional features to take into 

account in determining access terms, in order to ensure competitive parity for the 

firms concerned. For instance, the incumbent may be required to set its retail prices 

uniformly even when there are cost differences25. The third aspect is probably the 

most important and the most complex as it concerns dynamic efficiency. 

Infrastructure competition in telecommunications is likely to take the form of 

construction of a relatively small number of networks. The nature and terms of access 

regulation and the expectations of the level of access prices over time will affect 

investment incentives and investment decisions (and their timing). Low access prices 

may discourage (or delay) new investments by the incumbent as well as encourage 

entrants to buy rather than build. 

The second practical problem concerns interconnection. The incumbent network may 

simply refuse to interconnect, or the terms of interconnection may act either as an 

entry barrier or to lead to more general efficiency problems. As mentioned in section 

3.1 problems may arise under the traditional calling party pays convention, due to the 

incentive of any network operator to raise rivals' costs by imposing excessive prices 

for the termination of calls or other traffic26. The regulatory framework in the 

European Union contains a general provision, which imposes on network operators an 

obligation and a right to negotiate interconnection.27 In addition, regulators are 

24 If the access price is set too low, services-based entry is encouraged and facilities investment 
may be discouraged. If the access price is set too high, there may be inefficient by-pass (and wasteful 
duplication of facilities). 
25 The requirement or convention to set uniform retail prices may be related to or derive from 
universal service requirements. However, universal service obligations may also entail setting prices 
for some users at levels, which do not cover costs, for social reasons or based on subscriber and 
network externalities. In the latter case, the implicit or explicit subsidy needs to be recovered in a way 
that avoids interfering with the setting of efficient access and interconnection charges. Usually this is 
best done via government subsidy or some independent and transparent funding mechanism. 
26 Exclusionary behaviour with respect to interconnection can include non-price terms such as 
delays and service quality, or outright refusal to interconnect. 
27 Article 4 of the Access and Interconnection directive. 
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frequently required to resolve interconnection disputes and as a general matter 

determine the two-way interconnection charges that operators pay to each other. 

Consequently, the major focus of market power regulation in the electronic 

communications sector concerns access and interconnection. Intervention usually 

takes the form of mandating access or interconnection and the terms on which it is 

provided. One common regulatory guideline is that access or interconnection charges 

should be based on cost. In fact, the theoretical literature actually provides limited 

support for strictly cost-based access or interconnection, as is indicated in the 

remainder of this section. 

One-way access 

The regulatory problem concerning the granting of access to established networks has 

evolved in line with technological, market and regulatory changes. 

In the context of services competition or partial market entry, the regulatory problem 

concerned the terms on which access to the upstream facility of the incumbent was 

granted to an entrant competing to offer downstream telephone services. It was in this 

context that much of the economic and regulatory literature on access pricing 

principles was initially developed. 

As the erosion of natural monopoly has increased to embrace part or even all of the 

local access network, and the focus of competition has widened (from the telephone 

access and calls market) to include broadband Internet access (and even a bundle of 

services including television as well as telephony and Internet access) the issue of 

granting other forms of access has arisen. Consequently access regulation has been 

forced into a wider and more dynamic setting, where the potential impact on long-
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term competition and efficiency is as important as the consideration of efficient or 

inefficient by-pass of local access. 

Figure 3.3 One-way access by a fixed entrant 
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Figure 3.3 illustrates the case of a new fixed entrant seeking access to the incumbent 

fixed network in order to offer service to end-users to whom it is not (yet) economic 

to build its own access network. In Figure 3.3, the entrant is shown investing in 

alternative long distance facilities, building access to some end-users (where it is 

viable to replicate or build anew local facilities) and seeking access to other end-users 

in the geographic market that it chooses to serve. 

The benchmark regulatory rule in a static context involves the regulator fixing the 

access price so as to maximise an un-weighted sum of consumer surplus and industry 

profit, subject to a break-even constraint for the incumbent. The theoretical optimal 

access charge can be expressed as: 

Access price or charge, a = incremental cost (of the input) + mark-up (Ramsey term) 

The mark-up or Ramsey term deals with the problem that charging for inputs at 

incremental cost may not allow the firm to recover all of its costs. The mark-up is 

inversely proportional to the price elasticity of demand of the downstream service 

108 



Chapter 3 Regulatory intervention in the electronic communications sector 

produced using the input, so that services or end-users that are less sensitive to price 

should contribute more to cost recovery. The access charge is a second best rule in the 

sense that the first best rule (where fixed costs are zero or recovered in some other 

more general way) involves setting the access charge to incremental cost28. 

There has frequently been resistance to setting access charges based on Ramsey 

principles, for example because it is demanding in terms of the information required29. 

An alternative approach, known as the efficient component pricing rule (ECPR)30 has 

been proposed, where the determination of the access price is separated from the issue 

of end-user prices. This rule takes various forms. The basic margin rule states that 

Access price = output price - incumbent's incremental cost in the competitive 

segment1, 

(or access price, a = incremental cost + opportunity cost of supplying the input to the 

entrant) 

The more general version of this margin rule, or the opportunity cost rule, recognises 

that the entrant's sales in the downstream market might not displace the incumbent's 

output in a one-for-one fashion. The opportunity cost rule states that: 

a = incremental input cost + <y (product price - incremental cost to produce the 

output), 

where a is the displacement ratio, and will be less than one if the entrant boosts 

overall sales in the downstream market. 

28 An incremental cost rule is only a first best rule when retail level distortions are removed -
Valetti (2003). 
29 One alternative is to set a global price cap so that the informational burden is delegated to the 
regulated undertaking - Laffont and Tirole (2000). 
30 Armstrong, Doyle and Vickers (1996), Baumol and Sidak (1994), Baumol, Ordover and 
Willig (1997). 
31 This resembles a retail-minus rule for determining the access charge. However, it is only 
appropriate where final product prices are optimally set. 
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The simple version of the ECPR, the margin rule, is only correct in very special 

circumstances32. The modified version or opportunity cost rule is more appropriate 

but it too only focuses on productive efficiency as it takes retail prices as given. 

The more fundamental issue concerns the relationship between access charges and 

investment decisions in a dynamic context. The granting of access (and the form and 

terms that it takes) can have an impact on the buy or build decisions of entrants, on 

the timing of entry and on investment and innovation more generally33. 

A simple model serves to illustrate the buy or build choice34. Assume that a potential 

new supplier can enter the market by building its own (local access) infrastructure or 

by leasing (access) from the incumbent. If it builds its own network, it obtains a 

revenue or gross profit of PF and incurs a cost of F. If it leases access, it obtains a 

gross profit of Ps(r) which is a (decreasing) function of the leasing cost, r, and incurs a 

fixed fee off. 

In a static or one period setting, the entrant strictly prefers infrastructure based entry if 

PF-F> ^(r)-/ 

If access terms improve via the lowering of the leasing cost or the fixed fee (f), then 

the balance would switch towards a preference for services based entry35. 

In particular where there are homogeneous products or outputs in the downstream market, 
input proportions are fixed and there are no alternative sources for the input. 
33 The problem can be compared with the granting of intellectual property rights or patents. The 
granting of the right or reserve price is designed to provide the incentive to undertake the initial 
investment or innovation and the safeguard to make a return on it. 
34 In practice, there may be a range of alternatives to building infrastructure depending on the 
forms of access available, from reselling wholesale services, unbundled elements or indirect access, 
through to unbundled local loops. The relative prices of different types of access are likely to affect 
entry choices. 
35 It is this possibility for the entrant to decide between services or infrastructure-based entry, or 
to postpone a decision on building facilities (and buy access) that is said to confer an option value to 
the entrant. Setting a low price for access confers an option to wait and see and postpones the time at 
which the entrant would invest in its own facilities. This has led some to call for the option value (or at 
least a valuation of risk) to be included in the access charge, see Baumol (1999), Alleman et alia 
(2005). 
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More importantly, regulation of access terms and prices affects the rate of return that 

infrastructure owners earn or expect to earn from their investments36. Therefore, the 

nature or expected nature of ex post access regulation has a major impact on ex ante 

incentives to invest. 

There has been limited analysis of access regulation, and the impact on investment, in 

a dynamic context. Much of the focus has been on designing optimal regulatory 

contracts (Laffont and Tirole 1993, Armstrong and Sappington 2003). In term of how 

actual regulation affects investment, some insights are provided by the literature on 

investment timing or investment races (Gans and Williams 1999, Gans 2001). An 

alternative approach applies real option theory to the access-pricing problem (Dixit 

and Pindyck 1994). 

Gans and King (2003) analyse the relevance of access holidays. The anticipation that 

access to future investments (if successful) will be regulated, lowers the ex ante 

expected rate of return, by truncating returns or profits in better states of the world. 

This means that some investments will not be undertaken, unless this risk is factored 

ex ante into the rate of return permitted by the regulator. 

In this setting, the problem for the regulator is to make a clear ex ante commitment 

about the parts of the incumbent network to which access will be mandated (and on 

what terms), in order ex post to generate efficient entry and efficient levels of 

investment by both the incumbent and the entrant37. That usually involves complex 

Returns on investments are uncertain, particularly where technological progress is rapid. 
Higher rates of technological progress increase the rate of economic depreciation and the required 
annual return from the asset. Technological progress is in turn endogenous and is stimulated by higher 
prices, including higher regulated access charges. 

7 Basing access charges on incurred costs may be efficient in allocative terms, and productive 
efficiency (if it is an issue) can be addressed by imposing price-caps on input charges. The major 
problem therefore concerns dynamic efficiency. 
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judgements about the rates of return that will be permitted as well as the difficulty of 

credibly committing to a particular approach38. 

Guthrie (2006), in a survey of the literature on regulation and investment, examines 

the affect of regulated access charges on investment, where both services-based 

competition (SBC) and facilities-based competition (FBC) are feasible, so that various 

forms of downstream competition are possible. The implications for the regulation of 

access pricing vary depending on whether there is a large cost difference between the 

two firms investing (the incumbent and an entrant), implying a waiting game, or 

whether there is a small cost difference (implying a pre-emption game). 

In the waiting game, setting access prices in line with historical cost (rather than 

replacement cost) can accelerate investment, and greater dynamic efficiency can 

outweigh any loss of allocative efficiency. Therefore, setting access prices equal to 

long run incremental cost may not be socially optimal. 

In the pre-emptive setting, a higher access charge makes it more attractive to invest 

first and invest earlier. If this leads to investment occurring sooner than is socially 

optimal, then setting lower access charges can raise welfare. 

The implication is that there is a complex relationship between optimal access 

charges, investment costs, nature of downstream competition (including the 

interaction between access charges and the timing of periods of SBC and FBC) and 

efficiency. Moreover, the relationship between optimal access pricing and costs varies 

depending on the setting and the nature of investments. Guthrie also points out that 

investing second gives the possibility to learn valuable information. This value from 

38 Access regulation that is based on cost recovery rules, whilst encouraging efficient utilisation 
of existing assets, risks discouraging investment. If firms anticipate (correctly) that the regulator will 
grant access at cost, once someone has invested, firms will wait for the investment to be undertaken by 
somebody else, and then seek access. 
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learning, and the (negative) affect on the leader's pay-off lowers the pre-emption 

incentive. 

Regulatory decisions on access will therefore influence investment decisions and 

long-term market structures and competition in complex ways. One view39 is that 

excessive access regulation (and particularly under-pricing of inputs) results in the 

incumbent losing both the capacity and the incentive to invest, whilst the entrant free-

rides on those parts of the network that are made available and over-invests in parts of 

the network that are not. It is not easy to test such a view because the predicted 

outcome is not simply a reduction in investment levels but switches in the types of 

investment made and the firms making them. 

An alternative view40 is that despite the difficulty of calculating appropriate access 

terms, regulation should mandate access to those parts of the network that are (the 

most) difficult to replicate over a given horizon. In this way, the entrant can combine 

its own inputs with access to the incumbent's network in complementary fashion. 

Over time, this permits the entrant to invest progressively in assets that are more 

difficult to replicate and thereby use the access inputs as stepping-stones or rungs of a 

ladder towards full facilities-based entry41. Testing this view implies establishing that 

the ratio of access inputs to own inputs declines over time. 

Sidak and Spulber (1998) and Hausman and Sidak (1999) argue against local loop unbundling 
on this basis. 
40 Cave and Vogelsang (2003). Armstrong (1999) argues in favour of local loop unbundling as a 
way of testing market demand and providing the ability to supply differentiated outputs to end-users. 
41 This approach is known as the ladder of investment concept in a European context. It involves 
withdrawing mandatory access to inputs over time, as well as making them available in the first place 
on appropriate terms. Various strategies have been tried to counteract any disincentives to invest on the 
part of alternative access providers. In Canada it was announced that unbundled loops would only be 
available for 5 years. In the Netherlands, it was agreed in advance that the access charge for unbundled 
loops would gradually increase over a five year period. 
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Interconnection and traffic exchange or two-way access 

New networks have to interconnect with an incumbent or established networks in 

order that their subscribers can exchange traffic with other users. Figure 3.4 illustrates 

the case of interconnection involving an incumbent fixed network, two established 

mobile networks and a new fixed entrant . 

Users connected to these networks may exchange voice calls, messages or other forms 

of traffic depending on the network services to which they subscribe. The form of 

network access, the way in which end-users pay for service and the type of traffic that 

is exchanged will affect the way in which networks negotiate interconnection between 

themselves. 

Figure 3.4 Interconnection between fixed and mobile networks 
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Two contrasting cases can be described. The first involves the exchange of voice calls 

(or short messages) between networks in a conventional calling-party pays system. 

Note that the mobile networks (and the fixed entrant) may interconnect as shown via the 
incumbent fixed network. Many mobile networks in Europe already interconnect directly with each 
other. 
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The interconnection charge that networks pay each other to complete their calls act as 

a form of revenue transfer as well as a cost input for the calling network. 

If receiving parties are not charged for incoming calls or are indifferent about the cost 

to call them, networks may have incentives to use interconnection charges as a 

strategic instrument (to coordinate with or compete against other networks). This can 

lead to excessive retail prices and a loss of allocative efficiency. In addition, high 

interconnection charges may weaken incentives to reduce costs (or to invest) and may 

cause productive or dynamic inefficiencies. 

The second case involves the exchange of (best efforts) Internet traffic. End-users 

purchase Internet access from a network based on an assessment of their needs in 

terms of bandwidth and various other quality parameters. They implicitly pay for the 

ability to receive as well as send traffic as part of their subscription. A network that 

unnecessarily sought to raise charges for incoming traffic would be penalising its own 

customers. Hence, the incentive that exists in the exchange of telephone calls (under 

calling-party pays) to raise rivals' costs does not automatically translate into an 

equivalent form for the exchange of Internet traffic43. 

It may nevertheless be the case that networks seek to act anti-competitively. The 

experience with exchange of Internet traffic has shown that (absent regulatory 

oversight) a choice of interconnection arrangements has emerged. Networks of similar 

size and traffic flows typically exchange traffic on a no-settlement (peering or barter) 

basis. Smaller networks often pay to exchange traffic or obtain full connectivity (paid 

transit) with the largest networks44 but they may also seek to build peering or barter 

43 It follows that where end-users can configure their telephone call to travel end-to-end over 
their respective Internet access they can avoid both termination charges and outgoing call charges. 
44 The largest networks, which in general exchange 'best-efforts' Internet traffic with each other 
on a no-settlement or peering basis, typically offer full address or end-user connectivity to smaller 
networks on a paid settlement basis. 
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arrangements with other similarly small networks and improve their bargaining 

position overall. The fact that there are a number of networks at the top of the 

hierarchy (which are in a position to offer full network connectivity or paid transit) 

and concentration is low, means that few problems have so far arisen in the 

interconnection and exchange of Internet traffic. 

As regulatory problems appear to be largely confined to the exchange of voice calls 

between networks, the discussion of interconnection will focus there. 

A range of problems can potentially arise45. They involve interconnection between the 

fixed entrant and the incumbent, interconnection between competing mobile 

operators, and interconnection between fixed and mobile networks. They are 

considered in turn. 

The incumbent fixed network may refuse to interconnect with the new fixed entrant in 

order to try and maintain its market position. Even if the regulator mandates 

interconnection, problems may arise in establishing the terms on which calls or traffic 

are exchanged. In a conventional calling party or sending network pays system, the 

incumbent may have an incentive to establish high interconnection charges. If the 

resultant high calling prices between networks discourages off-net calls and users 

derive value from receiving calls, they may be persuaded to join (or remain with) the 

larger incumbent network. It is with this problem in mind that regulation typically 

gives obligations and rights to networks to negotiate interconnection and in addition 

may intervene to set the price or terms for delivering traffic to the incumbent fixed 

network. 

45 For a more formal treatment see Laffont and Tirole (2000) and Armstrong (2002). The 
standard two-way access models assume that individual networks set their prices so as to compete for 
subscribers and also to determine levels and patterns of usage (e.g. on-net and off-net calling). In 
general, strategic profit maximising charges for interconnection (normally above termination costs) 
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Conversely, once the entrant network establishes interconnection and develops a 

subscriber base, it too may have an incentive to set excessive (and socially sub-

optimal)46 interconnection charges for the delivery of traffic to its network. This 

incentive may be particularly strong if in general it has subscribers who have a 

propensity to receive more calls than they make. 

Therefore in the case of both the established and the new network, intervention to set 

or regulate the level of interconnection charges (in both directions) can improve 

efficiency and may in any case be needed. 

The problem becomes more complex with the addition or presence of mobile 

networks that compete against each other. Two aspects are relevant: the 

interconnection and exchange of traffic between the mobile networks, and the 

interconnection and exchange of traffic between the mobile networks and the fixed 

networks. 

In the case of a calling party pays convention, the two established mobile networks 

also have similar incentives to set excessive interconnection prices (above socially 

optimal levels) to each other. At the same time, they compete with each other, so that 

the level of bilateral interconnection charges becomes part of the strategic interaction 

between them. Even if they set excessive interconnection prices to each other, the 

potential gains may be competed away, when they compete for subscribers (in two-

part tariffs) at the retail level47. 

usually depart from socially-optimal charges (which may be below or above incremental termination 
costs depending on the importance of fixed costs, and of subscriber and call extermalities). 
46 On the basis that the network of the calling subscriber takes the (excessive) termination price 
as a given input cost, it will set retail prices in excess of resource costs and an allocative inefficiency 
arises. In addition, the terminating network may have little incentive to reduce termination costs as 
these can simply be passed on to rivals (an additional productive inefficiency). 
47 The situation differs from that on the fixed network side where the incumbent has market 
power. On the mobile side, excess profits (from interconnection) may be competed away by setting low 
access or usage prices or by offering subsidies for handsets (in return for fixed term contracts). 
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This bilateral interaction between networks competing for subscribers may lead to a 

number of outcomes. One is the possibility for collusion, using the interconnection 

charge as a focal point.48 The other is the possibility to seek to use interconnection 

charges as an exclusionary device by setting low on-net prices compared to off-net 

prices and attempting to attract subscribers from other smaller networks that 

subsequently exit the market.49 

Interconnection between the (incumbent)50 fixed network and the two mobile 

networks presents another set of incentives and potential regulatory problems. As 

indicated above, at the outset of competition, regulation will typically determine the 

price or terms for delivering traffic to the incumbent fixed network. Irrespective of the 

way in which the mobile networks determine interconnection terms between them, 

they have an incentive to set high charges to terminate incoming traffic from the fixed 

network, so as to earn revenues from subscribers making fixed to mobile calls51. 

As shown later in chapter 4 the new regulatory approach is in principle better 

equipped than the 1998 framework to deal with excessive interconnection or 

termination charges (including fixed to mobile charges) although it does mean 

regulating charges on every single network. Empirical evidence concerning the 

48 This result does not appear to be very robust in the presence of two-part retail tariffs (e.g., 
access and usage charges), which undermine the ability to sustain collusion - see Laffont, Rey and 
Tirole (1998b) and Dessein (2000). However, the case of sms interconnection appears to provide some 
evidence of coordinated increases of termination charges. 
49 It is unclear how realistic is the possibility for tipping to occur. The empirical as well as the 
theoretical aspects of these effects are examined in Frontier (2004). Note that as for the case of 
interconnection between an incumbent fixed network and an entrant, it may be the small network that 
seeks to raise interconnection charges, Dewenter and Haucap (2005). Incentives for networks to raise 
or lower charges may depend on their subscriber types and/or traffic profiles. 
50 It is assumed (as is often the case) that the fixed entrant arranges its traffic exchange 
requirements (including with mobile networks) via interconnection with the fixed incumbent. 
51 As noted previously, this incentive derives from the calling-party pays system where called 
parties may not consider the price that others have to pay to call them. The ability to raise 
interconnection charges depends on the absence of an alternative (at an input level in terms of 
terminating the call on the user's handset, or at the retail level in terms of an alternative form of 
communication) to reach the called party. 
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prevalence of these effects is cited in the following section and is examined in more 

detail in the case study on regulation of the mobile sector in chapter 8. 

One of the important elements missing from the early literature on interconnection 

and two-way access was a consideration of call externalities between caller and 

receiver, and the value the receiver obtains from being called. This has been rectified 

in the more recent literature where callers and receivers are considered to interact 

across a two-sided market or platform52 so that the structure of prices and utilities on 

either side of the market is relevant. 

A summary canonical model in which end-users derive value from receiving as well 

as making calls is given in Box 3.1. There are a number of insights from this two-

sided approach. 

In Jeon, Laffont and Tirole (2001), networks can set high off-net prices where 

subscribers only care about receiving calls (few call off-net), and high reception 

prices where users only care about sending calls (few receive off-net calls). Hermalin 

and Katz (2001) consider the situation where the interconnection charge is not equal 

to the cost of terminating a call. This induces networks to target user types; those with 

a greater propensity to receive if the charge exceeds cost, and those with a greater 

propensity to call or send if the charge is below cost. 

DeGraba (2003a) establishes that the efficient interconnection charge is the one that 

allocates the cost of the call between two networks so that the proportion of cost 

borne by each network equals the ratio of marginal benefits or utilities accruing to 

each subscriber. 

52 Rochet and Tirole (2003) define the attributes of a two-sided market or platform. Interaction 
between the two sides is important and so the structure of prices on either side of the market (as well as 
the level) affects participation and overall demand. See also Wright (2004), Armstrong (2005), Evans 
(2002 and 2004). 
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Box 3.1 Interconnection when receivers and callers value calls 

Networks compete to sign up end-users 

Imagine 2 users (sender S and receiver R) communicating (off-net) 

The overall price paid p = Ps + PR (For CPP, PR = 0) 

Overall cost (originating and terminating) c = c0 + Ct 

Overall valuation, v = vs + vR (vs often > vR for calls, reverse for data requests) 

Interconnection or termination charge is 'a'. For Bill and Keep (BAK), a = 0 

Charge 'a' may be negotiated or set/overseen by regulation 

Prices set by the two networks, costs exogenous in short run, endogenous in long run 

Either party may initiate the communication, communications may be subject to propagation 
or inducement (return) effects or not (single initiator) 

Network costs (and investment) depend on outgoing and incoming traffic loads 

Investment depends on ability to attract subscribers or increase use. Interconnection charge in 
excess of cost may dull investment incentives. Where investment by a network leads to 
greater use and outgoing traffic, it generates a deficit on settlement payments. 

Note that p s - c0 gives a margin to pay 'a', or 'a' drives the mark-up of c0 to give pS. 

Receipt of 'a' gives a margin to cover c, (incentive to raise 'a' under CPP) 

If a > Ct and vR is low, there is an incentive for reception subsidies. 

If a < ct and VR is high, there is pressure to set reception charges. 

If the two parties equally value the call and the originating and terminating cost are 

equal, the optimal charge would be zero, leading to the conclusion that bill and keep54 

provides an elegant solution to interconnection charges; it avoids the incentive to raise 

call termination charges and may also have socially optimal properties. 

Cambini and Valletti (2005) examine the role of interconnection charges where 

propagation effects (i.e., calls generate a given propensity for a return call to be made) 

53 This model in which the utility of receivers is taken into account provides better insight on the 
efficient level of charges for exchanging traffic, and the impact of setting two-way access charges at 
certain levels. CPP means calling party pays, off-net means communications between separate 
networks. 
54 DeGraba (2000) advocates a system of bill and keep (COBAK) as a default mechanism for 
by-passing the complexity of USA regulation concerning traffic exchange and interconnection. To 
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are important. In general interconnection charges below cost (including bill and keep) 

reduce connectivity breakdowns and have efficient properties5 . 

The recognition of the resources associated with the ongoing regulation of 

interconnection or call termination has led to suggestions (Valletti 2004, Littlechild 

2005) for bill and keep (as a default traffic exchange arrangement) to replace 

traditional call termination payments. 

The aim of this section has been to illustrate the complexity of designing 

economically efficient regulation of access and interconnection in the electronic 

communications sector. The next section deals briefly with some of the more 

empirical insights emanating from the literature on regulatory practice in access and 

interconnection. 

qualify for settlement free interconnection, traffic has to be delivered to the nearest central office to the 
receiver. 
55 This is the case where there are no tipping effects, so it may be more appropriate for mobile 
interconnection than in the case of the fixed incumbent and a small entrant. 
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3.6 Further insights from the literature on interconnection and access 

The previous section explained the general problems concerning access and 

interconnection and summarised some important insights from the theoretical 

literature on interconnection and access. This section surveys additional practical 

insights for regulatory best practice (in interconnection and access) in advance of the 

examination of regulatory intervention under the new approach in the European 

Union. 

As indicated in section 3.4 the various regulatory problems cited above in the context 

of network and service competition have led to an extensive theoretical and empirical 

literature on access and interconnection. Vogelsang (2003) provides a comprehensive 

survey and review of the work on one-way and two-way access. It examines the 

policy relevance of the theoretical work and also the analytical gaps with respect to 

policy application. The survey draws heavily on the initial theoretical models 

developed by Armstrong56 and by Laffont and Tirole57, and also complementary 

work58 by others. 

This survey and also Vogelsang (2002) argue that access or bottleneck regulation (i.e. 

regulated access to the local access network where it is hard to replicate and 

represents a large sunk cost) is likely to improve and become more dependable over 

56 The full survey is Armstrong (2002). See also Armstrong, Doyle and Vickers (1996), Vickers 
(1997), Armstrong and Vickers (1998), Armstrong (1998), Armstrong (2001) and Armstrong (2002b). 
57 Laffont and Tirole (2000) provide an overview, and the initial papers are Laffont, Rey and 
Tirole (1998a) and Laffont, Rey and Tirole (1998b). See also Laffont and Tirole (1994), Laffont and 
Tirole (1996). Laffont, Rey and Tirole (2000) and Laffont, Marcus, Rey and Tirole (2003) deal with 
Internet traffic exchange. 
58 Valletti and Estache (1998) also survey the access literature. Dessein (2000), Carter and 
Wright (1999 and 2003) consider variations of the LRT two-way access approach. Crocioni (2001), 
Wright (2002b), Dewenter and Haucap (2003), Frontier Economics (2004), Littlechild (2004) and 
Landgrebe (2004) deal with two-way access involving mobile networks. DeGraba (2000), Gans and 
King (2001), Wright (2002a), De Bijl et alia (2004) specifically consider Bill and Keep. De Bijl and 
Peitz (2002) seeks to take a more dynamic approach to 2-way access. Cambini and Valletti (2005) 
show that excessive interconnection charges can dull investment incentives. Rohlfs (2002) develops the 
methods for marking up interconnection charges. 
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time. That in turn makes it easier to retire end-user regulation (at the retail level) 

because entrants can rely on regulated inputs to compete against the entrant in 

downstream markets and this provides the necessary choice and safeguards for 

consumers59. In principle, access regulation could also be retired if and where it is 

possible for a workable level of facilities competition to develop. 

In contrast it is argued that there are question marks over the value of intensive 

regulation of call termination, given the costs and regulatory resources involved60. 

The point here is that under network competition, excessive call termination charges 

lead to pricing distortions but not to excessive profits. Yet effective regulation of call 

termination charges involves a finding of significant market power for each network 

and determining call termination charges accordingly. 

The remainder of this section surveys some of the practical experience of access and 

interconnection regulation, in particular in the European context. 

Access 

Table 3.1 recalls the main differences in access regulation between the 1998 and the 

2003 EU regulatory frameworks. So far there are limited differences in practice 

between the two approaches although to some extent the focus of the latter has shifted 

towards broadband access and away from narrowband voice. The higher threshold for 

intervention under the 2003 framework created the expectation that all mobile 

networks would definitely be clear of any access regulation. However, there have 

been some findings of joint dominance (and mandatory access for virtual mobile 

59 Under the new regulatory framework in the EU, if access regulation at the wholesale or input 
level is insufficient to create workable competition at the retail level, then it is also possible to justify 
end-user regulation. The alternative to this chain of regulation is inter-modal or platform competition 
between vertical operators. 
60 It is also argued that some regulatory intervention on interconnection is technical in nature and 
independent of market dominance. 
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operators) under the new approach. The 2003 framework provides a more systematic 

treatment of market power in the fixed broadband market, and regulators may also 

regulate access to broadband bit-stream services as well as unbundled local loops or 

shared access. 

Table 3.1 Access regulation under the 1998 and 2003 frameworks 

1998 Framework 

Fixed networks (narrowband) 
Regulated access for entrants providing 
competing telephone service via carrier 
selection 

Regulated access to flat-rate or capacity-
based dial-up Internet (FRIACO) for 
competing Internet service providers 

Fixed networks (broadband) 
Unbundled loops and shared access added via 
Regulation in 2000 

Mobile networks 

No systematic regulation of access to mobile 
networks 

2003 Framework 

Narrowband access and calls 

Regulated access to wholesale call 
origination. Access to complementary inputs 
such as call transit 

FRIACO carried over as possible remedy to 
SMP on call origination 

Broadband services 
Unbundled loops and shared access 
Wholesale bit-stream access 

Mobile access and calls 

Some findings of joint dominance and 
regulated MVNO access 

Despite the view expressed in the Vogelsang survey that access or bottleneck 

regulation is improving over time, it is in this area of one-way access, where the 

application of theory to policy appears to be less satisfactory or less well developed61. 

This is partly because the trade-offs between short-term allocative and productive 

efficiency, and long-term dynamic efficiency are complex. But it also reflects 

uncertainty about the state and evolution of technology, network costs and expected 

61 There are differing views about the desirability of mandating access and the terms on which it 
is made available. For example Crandall (2003), Hausman (2000), Sidak and Spulber (1996) and 
Waverman (2003) are critical of unbundling and access regulation in the USA. 
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demand. This is particularly the case with respect to access regulation that tries to 

facilitate broadband competition. 

Cave, Rood, Majumdar, Valletti and Vogelsang (2001) constitutes one of the early 

pieces of work in the European context to analyse the impact of access regulation and 

pricing on infrastructure competition62. It examines the interaction between access 

pricing and entry. The conclusion is that the way to promote infrastructure 

competition is to provide inexpensive access to assets that are not replicable followed 

by a rising price trend applied successively to assets in descending order of 

replicability. 

The notion that infrastructure competition can occur via step-wise investments in 

assets that are increasingly expensive or difficult to replicate is explored further in 

Cave (2004b and 2004c) and Cave (2005). In analysing the so-called 'ladder of 

investment' approach, it is stressed that it is important to appropriately determine 

terms of access63, if and where access is mandated, and for regulators to credibly 

commit to the access policies that are chosen. 

On balance, the empirical literature appears to be inconclusive so far about whether 

access regulation stimulates or harms long-term competition, infrastructure 

investments and innovation. However, it tends to be critical of the way access 

regulation has been applied in practice, particularly in the USA, and is sceptical about 

the practical value of trying to achieve infrastructure competition via detailed access 

regulation. 

A published version is available as Cave and Vogelsang (2003). See also Hausman and Sidak 
(1999) and Hausman (2000) for assessments of the impact of unbundling in the USA. 
63 Cave (2005) acknowledges that risk should be factored into access terms where appropriate, 
and recognising the option value of mandatory access is one way to do this. See Dixit and Pindyck 
(1994) and Pindyck (2004 and 2005) for a consideration of investment and risk. Alleman et alia (2005) 
model optimal access prices in the face of sunk cost and uncertainty. 
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