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European Telecoms Regulation: Past Performance and Prospects

1 Introduction

The liberalization of telecommunications services is one of the most ambitious re-

forms implemented by the European Commission, as part of its goal of ensuring

competition in the internal market. It aims at the reform of an industry which

represents around 2.6% of EU-15 value added. Moreover, if the reform succeeds

in improving the telecommunications infrastructure it is likely to spur productivity

gains for the whole economy.

Liberalization is not an easy task. The strong technological changes that motivated

the reforms in the �rst place, pose some challenging issues regarding the proper

regulatory framework that should govern the transition to competition. The success

or failure of the liberalization strategy is very important for future policy, since the

telecommunications approach has been replicated, with minor di¤erences, in the

liberalization of other network industries.

In the present paper we review this liberalization strategy and provide an analysis

of its performance. We argue that, in the design of the liberalization process, the

Commission had to determine the scope of the necessary ex-ante intervention and

to ensure market integration, while at the same time creating a framework �exible

enough to accommodate the convergence of communication technologies. Section

2 reviews the �rst set of measures adopted by the Commission, which formed the

"1998 framework" and dealt mainly with the �rst two requirements: the degree of

ex-ante intervention and market integration. The outcome of this �rst framework

varied signi�cantly between member states, re�ecting the numerous implementation

choices that were left at their consideration.

Section 3 discusses the revision and amendment of the "1998 framework", which

gave birth to the "New Electronic Communications Framework" in 2003. The major

amendments were motivated by the growing convergence of communication technolo-

gies, which suggested the need for a more technology-neutral approach to regulation.

The new framework was also used to tackle with new instruments the main goals

already considered in 1998. First, through the introduction of criteria that would

determine, as competition developed in the industry, the gradual move from ex-ante

intervention towards ex-post control by means of competition policy. Secondly, the

objective of market integration was also reinforced by the introduction of provisions

pushing towards more harmonized rules. Nevertheless, the concern remains that
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the old technology-speci¢ c regulation will linger through the de�nition of relevant

product markets that are too narrow or geographical markets that are too wide in

scope. The higher level of harmonization sought by the Commission also risks losing

the bene�ts of regulatory experimentation, which may not be negligible at a time

when new generation networks are being deployed.

2 The liberalization process up to 2003: introduc-

ing competition

The need for a set of regulations to control the liberalization of telecoms is explained

by the particular characteristics de�ning the industry. The most relevant of these

are the existence of signi�cant scale and scope economies within and between the

di¤erent segments, as well as vertical economies and network e¤ects (Armstrong

(1997)). In this context, e¤ective competition cannot be achieved by merely re-

moving any exclusive right in those segments in which competition is considered

possible. At least in the early stages of liberalization, some ex-ante regulation is

needed to open the market while ensuring that entrants are not penalized by any

legacy or �rst-mover advantage of incumbents.

The European Union�s Telecommunications Policy starts in 1984, with the neces-

sary harmonization of technical standards across Member States and the agreement

on a common position in the international telecommunications arena. Nevertheless,

it is not until 1987 when the main provisions governing the liberalization process

began to be discussed. Through 1987 to 1998, the Commission set the rules that

ought to be transposed to national legislation (or to be directly applied by Member

States) before 1998, year in which all the telecommunication markets were o¢ cially

liberalized. This set of Directives and Regulations, which we name "the 1998 frame-

work", were intended to gradually move the sector from monopoly to competition

and were in place until 2003, when they were amended to cope with the convergence

of technologies.

Nevertheless, increased competition was not the sole objective behind the "1998

framework". As it is common to other network industries that were liberalized

during the same period, the liberalization process is characterized by the additional

requirement of market integration. The European Commission chose its market
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integration strategy so as to satisfy the need for some ex-ante regulation (to ensure

e¤ective entry) and the requirement of a level playing �eld. This strategy can

be termed, after Gual (2008), "Host country rules within limits". Essentially, it

amounted to identifying the minimal set of conduct and structure regulations for

competition to emerge and impose it to Member States. These de�ned the "limits"

in the integration strategy. The speci�c implementation of those regulations was

left to Member States, hence the quali�cation of "Host country rules".

The approach taken by the Commission, though well targeted to address all the

sources of concern, left too much scope for discretion to Member States. As a result

of this, it will be shown at the end of this section that the outcome of the "1998

framework" is mixed and varies signi�cantly between countries.

2.1 The Commission�s concerns and measures to protect

nascent competition

In any network industry, the transition to competition cannot be achieved just by

allowing for free entry to the market. The initial market structure is often charac-

terized by the existence of a vertically integrated multiproduct monopoly. In this

setting, the incumbent enjoys a �rst-mover advantage over potential entrants and its

pricing structure usually involves cross-subsidies across the di¤erent services. Hence,

the liberalization strategy must take into account the e¤ects of these two issues on

emerging competition. First, it should minimize the e¤ect of any �rst-mover advan-

tage on the entrants ability to compete. And second, it also needs to make sure that

prices charged by the incumbent truly re�ect the expected pro�tability for the entry

decision. Moreover, there is the need to address the competition problems that are

likely to appear in the form of abuses of dominant position. Although the latter can

be subject to ex-post regulation by competition authorities, the European Commis-

sion believes that ex-post intervention would not prevent irremediable damage to

entrants.

The directives and regulations of the "1998 framework" can thus be grouped ac-

cording to the type of concern they intend to address:

Ensuring e¢ cient entry Exclusive and special rights were obviously the main

barriers to entry into the industry. For competition to emerge, it was necessary to
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remove these rights and to implement, instead, a system of general authorizations

with minimum compliance requirements. Of course, these requirements can always

be used strategically by governments, specially if they (partially) own the incumbent

or if they have strong preferences for national champions. Transparent and objective

rules may minimize this risk. The harmonization of these rules across Member States

is thus essential to satisfy the objective of market integration.

A second concern is to ensure that entry occurs where it is e¢ cient. For this to

happen, entrants must be able to correctly assess, for each of the business segments,

their expected pro�ts in case of entry. Unfortunately, the regulated prices of the

monopoly period convey little information on expected pro�tability under compe-

tition. Relative prices between business segments are usually distorted either by

direct regulation or by the universal service regulations imposed to the incumbent.

Allowing entry under such conditions may trigger excessive entry in some segments

(Crandall, (2005)) while potentially e¢ cient competitors are kept out of the market

in others.

The European Commission addressed both issues by gradually abolishing exclu-

sive rights in those segments less subject to tari¤ distortions1 and encouraging tari¤

rebalancing in the public voice telephony segment. Member States were also encour-

aged to establish national schemes to share the cost of Universal Service Obligations

(USO) among all the players in the market2. The date for the �nal liberalization

of the public voice telephony segment was established in the so called "Full Com-

petition Directive"3, which set it for January 1998 (with some extensions for small

and less developed networks requiring further structural adjustments). Finally, to

ensure the objectiveness, harmonization and transparency of the requirements im-

posed to potential entrants in the provision of voice services, the Commission issued

the "Liberalization Directive"4 limiting the scope of possible requirements and the

procedure to be followed in the granting of licences.

1Voice and data services for corporate networks and closed user groups (Commission Directive
90/388/EEC), satellite communications (Commission Directive 94/46/EC), the use of cable net-
works for the provision of already liberalised telecommunications services (Commission Directive
95/51/EC) and, �nally, mobile and personal communications (Commission Directive 96/2/EC).

2Communication COM (96) 608 on the "Assessment Criteria for National Schemes for the
Costing and Financing of Universal Service in telecommunications and Guidelines for the Member
States on Operation of such Schemes"; Directive 97/33/EC and Directive 98/10/EC.

3Commission Directive 96/19/EC.
4Directive 97/13/EC.
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Minimizing the risk of market tipping Telecommunication markets are sub-

ject to high switching costs and network e¤ects that create an important degree of

inertia in the consumers�decision on which network to join5. First of all, bigger

networks are more valuable to consumers and this penalizes entrant providers that

have to build customer bases from the scratch. Second, this di¢ culty is reinforced

by the switching costs that would be faced by a consumer willing to change provider

(a new phone number, discontinuances and delays in the availability of the service,

etc.). The incumbent enjoys thus an enormous �rst-mover advantage and can easily

price its products in such a way that prevents new entrants from reaching the critical

network size to remain in the market.

The risk of tipping the market substantially decreases if interconnection between all

the networks is made mandatory. This was done by the European Commission in its

"Interconnection Directive"6, which regulated the obligation to interconnect at non-

discriminatory and cost oriented prices. In particular, incumbents were required to

publish reference o¤ers and to "provide interconnection facilities and information to

others under the same conditions and of the same quality as they provide for their

own services". Moreover, in order to decrease switching costs, number portability

- that is, the possibility to keep the phone number when changing provider - and

carrier pre-selection were mandated shortly after7.

Preventing the abuse of the incumbent�s dominant position While com-

petition is not su¢ ciently developed, incumbents can abuse their dominant position

in several ways. First, incumbents control an essential input for entrants, namely

the subscriber�s access. In the absence of ex-ante regulation, the incumbent could

squeeze the entrants�margins by distorting retail prices and interconnection rates.

Secondly, interconnection prices could also be used to leverage his dominant posi-

tion to adjacent markets and preventing �rms in those markets to o¤er bundles of

both products. Finally, if regulated and liberalized activities coexist, pro�ts from

the regulated activities can be used to cross-subsidize prices in the competitive ones

in order to drive entrants out of the market. Given the strong network e¤ects and

switching costs, a successful foreclosure of the markets to new entrants may be

di¢ cult to overturn by an ex-post intervention.

5For a comprehensive review of the sources and consequences of switching costs and network
e¤ects see Farrell and Klemperer (2006).

6Directive 97/33/EC.
7Directive 98/61/EC.
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Price regulations on undertakings with signi�cant market power (SMP) have thus

been implemented by the Commission both at the retail and interconnection lev-

els. Interconnection prices must be cost-oriented and accounting separation was

imposed to facilitate monitoring8. The Commission also encouraged the creation of

national regulatory authorities (NRAs), legally separated from telecommunications

providers and the government, with the power to �x tari¤s and monitor the entire

telecommunications sector.

Besides all these provisions, a very signi�cant step in European telecoms regulation

was the introduction of local loop unbundling (LLU) in order to further increase

competition in local access9. According to this regulation, undertakings with SMP

are obliged to provide access at a regulated price to the physical copper pair that

connects the network termination point at the subscriber�s premises to the main dis-

tribution frame or equivalent facility. This is considered the least replicable facility

and, hence, the main bottleneck for the emergence of competition.

2.2 Scope left to Member States and its e¤ects

The approach taken by the Commission, as it has been said, consisted in imposing a

minimal set of regulations while leaving toMember States the implementation details

and the freedom to impose additional measures. In particular, the Commission was

neutral on issues of public ownership and vertical separation of the incumbent. The

Member States� individual position with regards to these two issues, along with

di¤erences in the degree of independence of the NRA and in the delays incurred

in the adoption of the commission�s directives, caused signi�cant di¤erences in the

regulation of telecoms at the national level. Moreover, the regulations proposed

in the "1998 framework" were su¢ ciently vague to leave Member States scope for

discretion in implementing them. Table 1 lists some of the main regulation areas

and the implementation options selected by each country as of 2000.

There is substantial variation in the options selected, as well as variation in their

potential for promoting competition and constraining the incumbent�s behavior. Re-

garding entry regulations, Member States can choose among two di¤erent methods

to grant licences: Beauty contests and auctions. The former are less transparent

and they may be more suited to satisfy political preferences. On the other hand,

8Directive 97/33/EC.
9Regulation No. 2887/2000.
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Entry regu lations Access to in frastructure

L icensing regim e

for mobile (IMT-

2000) (a)

Cost standard for

interconnection

by SMP operators

(b)

Pricing m ethodol-

ogy Local Loop

(b)

Regulation applied to wholesa le

prices for b itstream access (2003)

(c)

Austria Auction FDC FL-LRAIC Commercia l Neg.

Belg ium FDC - Mandatory reference o¤er

Germany Auction LRAIC LRIC Not availab le

Denmark Auction FDC FDHC and b est

practice

cost-oriented

Spain Beauty contest Multi-standard - Retail m inus (40% )

G reece FDC - Reasonable, non-d iscrim ination ,

transparency

France Beauty contest FDC LRIC NRA sets prices

F in land Beauty contest Company sp eci�c Company sp eci�c Sub ject to Comp. Law review

Italy Beauty contest FDC FDHC Retail m inus (50% )

Ireland FDC - Cost-oriented + retail pric ing

ob ligations

Luxembourg FDC - Not availab le

Netherlands Auction EDC EDC Reasonable, non-d iscrim ination ,

transparency

Portugal Beauty contest FDC - Retail m inus (40% ) for som e of-

fers p lus mandated discounts for

the rest

Sweden Beauty contest A IC FDCC LRIC prop osed

United K ingdom Auction LRIC+FDC FL-LRAIC Retail m inus

Notes:

FDC : Fully d istributed costs; (FL-) LRAIC : (Forward -lo oking) long-run average increm ental costs; LR IC : long-run

increm ental costs; FDHC : Fully d istributed h istoric costs; EDC : Embedded direct costs; A IC : Average increm ental costs

Sources:

(a) OECD Regulatory Overview ; (b) DG Implem entation Report 2000; (c) ERG Common position

.

Table 1: Scope for discretion
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Line of business restrictions Market Power

F ixed/Mobile provision

(1998) (d)

F ixed/cab le pro-

v ision (2000) (a)

Exists C ross-

ownersh ip of

cab le and in-

cumbent PTO

(e)

Typ e of regu lation of end-user voice

telephony tari¤s of SMP op erators

(b)

Austria Legal separation No restriction No Ex ante approval by the NRA under

ONP conditions

Belg ium Legal separation Only if Comp.

Law requ ires it

No Price cap

Germany Legal separation Only if Comp.

Law requ ires it

Yes Price cap/NRA approval

Denmark D irect op eration by PTO Divested Yes Price cap

Spain Legal separation No restriction No Price cap

G reece Legal separation PTO with SMP

not allowed

No Ex ante approval by the NRA under

ONP conditions

France D irect op eration by PTO No restriction Yes Ex ante approval by the M in istry un-

der ONP conditions

F in land D irect op eration by PTO No restriction Yes Freely set by op erator82

Ita ly Legal separation No Price cap/NRA approval

Ireland D irect op eration by PTO No Price cap

Luxembourg D irect op eration by PTO Yes Freely set by op erator

Netherlands D irect op eration by PTO No restriction No Price cap/NRA approval

Portugal Legal separation No restriction Yes Ex ante approval by the M in istry un-

der ONP conditions

Sweden Legal separation Only if Comp.

Law requ ires it

Yes Price cap

United K ingdom Legal separation PTO provision

not allowed were

cab le ex ists

No Price cap

Notes:

PTO : Public Telecommunications Operator; SMP: S ign i�cant Market Power; NRA: National Regulatory Authority.

Sources:

(d) OECD Cross-ownersh ip and Convergence; (e) OECD Broadband and Telephony Serv ices.

Table 2: Scope for discretion, cont.
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auctions identify the more e¢ cient competitors and generate competition ex-ante,

provided they are well designed.

The regulation of access to the infrastructure is another source of divergences and

discretionality. Although Commission directives required that interconnection and

access rates had to be based on costs, leaving a fair return on investment, they

did not specify the methodologies to compute neither the costs nor the level of fair

returns. A number of countries opted for an accounting approach and used fully

distributed costs (FDC), a concept which is not related to marginal cost, since it

takes into account all the costs of the �rm and not only those incurred in case of

expanding output (or services). Moreover, since it is assessed at historic prices, it

may yield too high estimates if new technologies are more e¢ cient. A second possi-

bility, based on economic costs, is to use long-run incremental costs (LRIC). LRIC

provide the right incentives for entry (Vogelsang (2003)) but are very complex to

compute and may incentivize non-price forms of exclusion, such as quality degrada-

tion, if the �xed economic costs of the service are not taken into account (La¤ont

and Tirole (2000)). Finally, an alternative to cost-based regulation is given by the

use of the e¢ cient component-pricing rule (ECPR). A sophisticated ECPR can be

close to the Ramsey-optimal price structures that a policy maker should implement

in order to encourage e¢ cient entry and network investment, but it is again very

information demanding. Hence, a simple version of the ECPR is sometimes used in

the form of retail-minus pricing. This approach sets the interconnection or access

price at (1-x)% the retail price, where the x should account for the marginal cost of

retail minus any additional cost directly attributed to the provision of the access or

interconnection service.

Line of business restrictions may be required to ensure that the incumbent does not

alter interconnection terms to leverage its dominant position to adjacent markets (i.e.

in the mobile communications). They may also be needed to ensure he does not try

to protect his dominant position in the relevant market by delaying the deployment

of new networks or softening facilities-based competition (i.e. competition from

cable-TV providers). Legal separation is a mild form of achieving this, the most

e¤ective way being complete divestiture or ownership restrictions. Nevertheless, this

last form of separation can be ine¢ cient if there are signi�cant scope economies.

Finally, retail price regulation is commonly done in the form of price caps applied

to a basket of services. Di¤erences between countries in this case are con�ned to
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the power of the incentives to reduce costs.

2.3 Results at the end of this stage

Successful competition is expected to drive prices down, expand the range of prod-

ucts available to consumers and improve incumbents�e¢ ciency levels, among other

bene�ts. A quick look at some of these performance variables back in 2003 shows

that achieving these goals was not an easy task. After 16 years of directives and

recommendations and 5 years after the o¢ cial liberalization of the �xed telephony

market, the results of the "1998 framework" were somewhat mixed. Tables 3 and 4

in the appendix provide a broad summary of the performance of each of the EU-15

countries. In what follows, we review the main conclusions that can be derived from

their analysis.

The improvement of the incumbents�overall e¢ ciency levels constitutes the main

success of the framework. As data from the OECD reveals (see �gure 1), the num-

ber of access paths per employee - which includes �xed lines, mobile and broadband

connections - increased signi�cantly in all countries between 2000 and 2003. Nev-

ertheless, the performance of European countries seems to be superior to that of

non-EU OECD members. Figure 1 depicts each country�s e¢ ciency improvement

against its level in 2000. In general, EU countries managed to achieve larger im-

provements despite their already higher e¢ ciency levels in 2000.

The "1998 framework" had less remarkable results in the broadband segment. Most

countries experienced important price reductions in monthly fees, but their magni-

tude seems to depend on speci�c rules that were not determined by the framework

and which di¤ered between member states. In particular, as �gure 2 shows, price

reductions were larger (and the incumbents�market shares were lower) in those

countries where the incumbent did not own cable assets. Moreover, despite these

price cuts, average broadband penetration in the EU-15 was quite low (7.1%) by

2003, compared to those non-EU OECD countries who had launched DSL around

the same period or later (Korea, 24.2%; Switzerland, 10.1%; or Norway, 8%).

The role of the "1998 framework" in the introduction of e¤ective competition in

conventional telephony was even more disappointing. Although the market had ex-

perienced a signi�cant amount of entry by 2003, it still remained highly concentrated

in the hands of the incumbent. Certainly, the economics of the telecommunications
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Figure 1: The "1998 framework" may have boosted incumbents�e¢ ciency in the EU-15.
Source: OECD Communications Outlook 2005.
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sector make it prone to concentration but the relatively low market shares of the

incumbents in Austria, Sweden or the United Kingdom suggest that there is room

for decreasing concentration in other countries.

Turning to prices, their levels were quite dispersed across countries in 2003 - possibly

due to di¤erences in cost conditions and demand characteristics - but very few

countries experienced price decreases in all the segments after the end of the tari¤

rebalancing period. Interestingly, the countries that bene�ted the most from price

cuts - Spain, Greece or Italy - were not the countries with lower incumbent market

share or the early adopters of the Commission directives (see �gures 3 and 4).

 A

 D

 E

 EL

 F

 FIN

 I

 NL

 S

 UK

­50%
­40%
­30%
­20%
­10%

0%

10%
20%
30%
40%
50%
60%

0% 20% 40% 60% 80% 100%

Incumbent share in 2003

Pr
ic

e 
ch

an
ge

s 
in

 lo
ca

l c
al

ls
 (2

00
3­

TR
Y)

TRY: Tariff rebalancing year

Figure 3: No apparent relationship between price cuts and incumbent market share.
Source: European Commission�s Implementation Reports and own calculations.

The fact that a common framework leads to these mixed and heterogeneous results

across countries could be explained by the great variety of policies that were �nally

applied in practice. The pattern exhibited by �xed telephony prices and e¢ ciency,

for example, seems to be more the result of the price incentive schemes implemented

by each national government than the result of competitive pressure arising from

new entrants. Similarly, the observed price reductions in the broadband segment

suggest that national preferences towards line of business restrictions determine the

level of competition that arises in the market.

In addition to these policies, the literature has identi�ed other possible explanations
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provisions are in place; half point if only some of them are in place or if a derogation is granted; zero points otherwise.

of this heterogeneity in the results. The extension of privatization is among the most

commonly analyzed features10 and it certainly varies across member states (see �gure

5). Most studies coincide in its positive e¤ect, specially when it is combined with the

introduction of competition in the sector. For example, Li and Xu (2004) �nd that,

on average, full privatization increases investment per capita, penetration in the

�xed and mobile segments, labour and total factor productivity and the volume of

network tra¢ c. However, prices also increase. This e¤ect is, nevertheless, reversed

when competition is introduced in addition to privatization. The combination of

both features also reinforces the positive e¤ect on penetration. Partial privatization,

on the contrary, has no signi�cant e¤ects.

The establishment of a national regulatory authority is another commonly ana-

lyzed feature and it is also generally found to yield positive results. Estache et al

(2006) �nd that a NRA reduces prices (specially in developed countries open to

competition), increases the quality of the service and improves labour productiv-

ity. Nevertheless, there is evidence that the characteristics of the NRA also have

an in�uence on performance. On the one hand, Wallsten (2003) �nds that the in-

10See Estache et al (2006) for a survey.
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troduction of the NRA prior to the privatization process is associated with higher

penetration (in �xed and mobile segments) and telecommunications investment. In

addition, this sequencing also seems to increase the investors�willingness to pay at

the privatization stage, which is interpreted as investors giving more value to envi-

ronments with clearer rules. On the other hand, the degree of independence of the

NRA with respect to the government also seems to matter. This �nding is of par-

ticular relevance for the European case, since the creation of a NRA was mandated

for all countries but its degree of independence largely varied from one to another

(see �gure 6). Edwards and Waverman (2006) �nd that a higher regulatory inde-

pendency, as measured by an index of several institutional features of NRAs, yields

lower interconnection rates and mitigates the positive e¤ect of public ownership on

those rates. Using a slightly di¤erent index, Gual and Trillas (2006) �nd a weak

negative e¤ect of regulatory independence on labour productivity, while its e¤ect on

penetration is not signi�cant.

Line of business restrictions, the extension of privatization or the independence

of NRAs constitute important pieces of regulation that were not contemplated in

the "1998 framework". Nevertheless, the framework considered other rules that

could also contribute to the heterogeneity of its success due to di¤erences in their

implementation or in the timing of their adoption.

Member states di¤ered, for example, in the year of adoption of policies that favour

entrants vis a vis incumbents - such as carrier pre-selection, number portability or

local loop unbundling. Gual and Trillas (2006) provide some indication on the e¤ects

of such policies on penetration and productivity. These policies are all aggregated

into an index, with higher values re�ecting more favorable entry conditions. Pro-

entrant policies are found to increase penetration but to have nonsigni�cant e¤ects

on labour productivity.

As could be seen in tables 1 and 2, member states also di¤ered on the costing

methodology used for interconnection regulation. Chang et al (2003) �nd that most

countries using some form of direct cost-based interconnection had telecommunica-

tions investments above the EU average in 1997. Similarly, most of the countries not

using fully-distributed costs had investments above the EU average. No signi�cant

results are found for long-run incremental cost methodologies.

Finally, di¤erences in the pricing of access to the infrastructure needed for broadband

provision could also explain some of the observed variance in broadband penetra-
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tion. It is generally accepted11 that facilities-based competition is more e¤ective

than service-based competition in promoting the adoption of broadband technolo-

gies (Aron and Burnstein (2003), Distaso et al (2004)). Service-based competition

can promote the early adoption of the technology, but it may decrease its di¤usion

speed (Denni and Gruber (2006)). The level and relative prices of the di¤erent forms

of access to the infrastructure - local loop, bitstream, etc - determine the optimal

choice for a broadband provider between a facilities- or service-based provision of

the service. Hence, the rulings of NRAs with regards to access prices can in�uence

broadband adoption by favouring one form of service provision over the other. Be-

sides these rules, the dominant form of access provision in a country also depends on

the initial coverage of cable networks and the existence of cross-ownership restric-

tions. Again, these are factors that vary between member states and which were

outside the scope of the framework.

Public ownership in 1998

0 10 20 30 40 50 60 70 80 90 100

 A

 FIN

 L

 S

 IRL

 EL

 D

 F

 B

 NL

 P

 I

 DK

 E

 UK

Figure 5: Public ownership was the norm when the "1998 framework" was implemented.
Source: European Commission�s Implementation Reports.

11See Gual and Jodar-Rosell (2008) for a brief review.
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Independence Index in 1998
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Figure 6: NRAs�independence could be improved in most member states. Source: Gual and
Trillas (2006).

3 Regulation in a converging environment

When the "1998 framework" was designed, di¤erent types of signals (voice, data or

television) were transmitted through di¤erent types of specialized networks. Recent

technical advances, however, have made possible the transmission of any of these

signals over any digital network. Traditional networks specialized in one type of con-

tent have been upgraded to become digital and thus, are now capable of transmitting

voice, data or television indi¤erently. The result of this technological progress is a

new competitive environment. Firms in the telecommunications industry face an en-

vironment with a richer set of possible strategies than was anticipated when the rules

for controlling the liberalization process were designed. In this context, maintaining

regulations that constrain the behavior of certain players based on assumptions that

are now less likely to hold can be counterproductive. Indeed, one may even question

the necessity of ex-ante regulation at all.

The convergence of technologies implies the entry of new and strong competitors

in all markets. Any strong player in the traditional market of voice, data or video
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transmission can now become a multiproduct provider. Hence, from three adjacent

markets with very few players in each, we move to a single converged market with

stronger and more numerous players. Moreover, the scope for product di¤erentiation

is also larger than before, through the possibility of o¤ering di¤erent combination

of services. It seems, thus, that the motivation behind the "1998 framework" reg-

ulations, namely the introduction of competitors with the minimal guarantees to

survive, is of less importance in this new environment. On the contrary, new con-

cerns arise. On the one hand, the increasing role of content in the demand for

telecommunications services raises issues regarding exclusive vertical relationships

and the possible foreclosure of application providers in, for example, the provision

of IPTV (television over IP) or VoIP (voice over IP). As opposed to the case of

other web content, broadband providers can restrict access to certain providers of

these applications without signi�cantly decreasing the value of the connection. Re-

latedly, new capacity will have to be built eventually to carry all this content, raising

the problem of pricing the use of the network and its expansion. Finally, bundling

and tying may become more important in the strategic toolkit of telecom providers,

suggesting the need for an increased monitoring of their possible anticompetitive

use.

The role for ex-ante regulation seems to be con�ned then to ensure the interconnec-

tion of all networks and the fairness of switching costs for the consumers. Indeed,

too much ex-ante regulation is not without risk in this converged environment. First

of all, the e¤ects of ex-ante regulation in one market are easily translated to adjacent

product markets. Hence, its overall e¤ects are hard to establish, increasing the risk

of regulating related markets. Secondly, asymmetric regulation may put some �rms

at disadvantage unless the motivations for concern are very well founded. Finally,

regulation of access to networks has to be carefully designed since there is the risk of

discouraging investment in more e¢ cient networks such as next generation networks

(NGNs).

3.1 The new strategy of the European Commission

Recognizing this converging process, the European Commission made a move to-

wards a more technology-neutral regulation of telecommunication markets in 2003.

The "1998 framework" was abandoned in favour of the "New Electronic Commu-

nications Framework", which extends the harmonized minimal set of regulations to
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communication networks (and services provided over these networks) irrespective

of the type of information they convey12. In short, the telecommunications market

now becomes the electronic communications market (ECM).

The overall approach still follows the "host country rules within limits" of the "1998

framework", with the di¤erence that competition policy principles and ex-post reg-

ulation take an increased role and there is a higher harmonization e¤ort on the

minimal set of rules:

Gradual shift to ex-post intervention Following the principles of competition

law, all NRAs are required to de�ne the relevant markets of the ECM appropriate

to their national circumstances and periodically assess the competition conditions in

these markets13. If operators with SMP (under the principles of either single or joint

dominance) are found, then ex-ante regulation may be applied to them. Otherwise,

if a relevant market is found to be e¤ectively competitive, the obligations imposed

to operators in that market should be consequently amended or withdrawn. The

Commission initially proposed a minimum list of 18 markets to be analyzed by

NRAs. The revision of the �new framework�shortens this list to 7 markets, mostly

at the wholesale level14.

Measures to increase harmonization When operators with SMP are identi-

�ed in a relevant market, the Commission established a short list of possible reg-

ulations to impose in wholesale markets15, or in the retail market16 if this is not

enough to achieve the objectives de�ned on Article 8 of the Framework Directive

(2002/21/EC)17. NRAs must select at least one of the regulations for wholesale

markets and must ask for approval if a non listed measure is preferred.

Besides listing explicitly the set of measures to be implemented, the Commission

took additional steps to ensure that similar regulations were imposed in countries

facing similar situations. In particular, NRAs are required to submit their intended

regulations to public consultation and to inform the Commission about them. More-

12Directive 2002/21/EC.
13Directive 2002/21/EC.
14Commission recommendation 2007/879/EC.
15Directive 2002/19/EC.
16Directive 2002/22/EC.
17Among these objectives, it stands out that of "ensuring that users, including disabled users,

derive maximum bene�t in terms of choice, price, and quality".
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over, in the case of transnational markets, NRAs are required to cooperate. Nev-

ertheless, the most signi�cant measure adopted by the Commission is Article 7 of

the Framework Directive, which grants veto power to the Commission on NRAs

decisions with respect to market de�nition and the designation of undertakings with

SMP. Hence, the Commission may overturn any decision of NRA in these �elds if

it considers that it is contrary to Community Law or to the objectives set on the

above mentioned Article 8. After the �rst revision of the "new framework", the

Commission proposes to extend the veto power to the particular regulations applied

by NRAs and entrust a common European regulator with the task of assessing these

remedies18.

Measures to reduce the scope left to member states Relative to the "1998

framework", the "new framework" includes some measures to reduce the scope that

was left to member states with respect to line of business restrictions, structural

separation and entry regulations. To begin with, legal separation of cable TV and

other public electronic communications networks is required when these three con-

ditions are met: a) the undertaking is controlled by a member state or bene�ts from

special rights; b) is found to be dominant in some relevant market and c) operates

a cable TV network established under special or exclusive rights19. Secondly, the

same directive also requires member states to ensure that any vertically integrated

undertaking with SMP does not (price or non-price) discriminate in favour of their

own activities. Since price discrimination is already banned by the Access and In-

terconnection Directive20, this requirement may be a way to introduce some degree

of vertical separation. Indeed, the Commission proposes to amend this directive in

order to give regulators mandatory powers to impose this form of separation21. Fi-

nally, the "new framework" also requires the provision of electronic communication

network or services to be subject to a general authorization and not licensed. With

the revision of the "new framework", this would also extend to mobile communica-

tions and the possibility of an harmonized secondary market for spectrum would be

allowed.
18Directive proposal, COM(2007) 697 �nal.
19Directive 2002/77/EC.
20Directive 2002/19/EC.
21Directive proposal, COM(2007) 697 �nal.
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3.2 The risks of the new framework

The appearance of the "new framework" recognizes the increased role that compe-

tition policy can play in this converged environment. Nevertheless, when put into

practice the concern remains on whether it tackles the risks of ex-ante regulation

in an appropriate manner. Furthermore, the higher level of harmonization sought

by the Commission may provide for market integration but only at the expense of

experimentation.

With respect to the �rst issue, the technological neutrality of the "new framework"

and, hence, the symmetry in the ex-ante regulation hinges on the de�nition of rele-

vant markets. A good de�nition is important since obligations imposed to operators

with SMP run the risk of becoming equivalent to technology-speci�c regulation.

This is even more determinant if one takes into account that one of the most signif-

icant obligations on SMP undertakings is granting access to their network. The list

of relevant markets considered for ex-ante regulation by the Commission does not

include any true converged market. Instead, it closely mimics the division according

to technologies that was in place during the old framework (Gual (2004)). Retail

provision of voice and data, for example, is separated into two di¤erent markets

even though these services are increasingly o¤ered in bundles. The same can be said

about the provision of �xed and mobile communications. The Commission justi�es

this approach by the present demand conditions. Nevertheless, the revised frame-

work will enter into force around 2010 and will be in place for several years. It is

very likely that demand conditions will evolve in the meantime.

Certainly, the list of markets proposed by the Commission can be modi�ed by NRAs

to include broader or narrower markets. By doing this, the di¤erent evolution of

demand conditions across countries can be taken into account. Similarly, NRAs

can in principle de�ne the geographic scope of a market to be smaller than the

whole member state territory. This is particularly relevant for the identi�cation of

SMP operators in wholesale markets for access, since it would allow the NRAs to

recognize the competitive constraints placed by facilities-based competitors in those

areas in which their networks are already deployed (Cave (2007)). Indeed, the UK

has just followed this path with the de�nition of sub-national markets for wholesale

broadband access. These markets re�ect di¤erent competitive conditions - identi�ed

mainly by the number of principal operators and the population that can be served
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- at di¤erent local exchanges22.

So far, however, most NRAs have only rede�ned markets in order to narrow them

to the speci�c technology predominant in their country23. In any case, should a

NRA wish to rede�ne a proposed relevant market, his decision is subject to the veto

power of the Commission by the application of Article 7. Given the preferences

of the Commission in favour of the proposed relevant product markets, as well as

its cautionary look at sub-national geographical markets, the existence of this veto

power could create uncertainty with respect to the rules set by the NRA.

The Commission�s de�nition of relevant markets is also very related to the concern

that arises regarding its position with respect to new generation networks (NGN).

In the revision of the "new framework", the Commission states:

"The use of more e¢ cient technology to provide existing regulated ser-

vices does not alter the justi�cation for that regulation; the move to

NGNs does not provide an opportunity to roll back regulation on exist-

ing services if the competitive conditions have not changed."

NGN are capable of providing existing as well as new services. By conditioning

mandatory access to the ability of these new networks to provide existing services,

the Commission may be distorting the investment incentives of operators with SMP

in some regulated market. The deployment of a NGN can be done in several man-

ners, using di¤erent combinations of technologies. Each of these combinations is

associated with a particular building cost and a certain range of products and ser-

vices that can be provided at a given quality of service. The optimal deployment is

likely to imply the use of di¤erent combinations for locations di¤ering in the type

of services demanded and in the willingness to pay for them. Imposing mandatory

access to the new network conditions the expected pro�ts arising from the provision

of these services and, as a consequence, may distort the combination of technologies

�nally deployed. The deployment of NGN could even be delayed if the revised frame-

work, which is going to be implemented in the years to come, generates signi�cant

regulatory uncertainty in the meantime.

22Case UK/2007/0733 : Wholesale Broadband Access in the UK. Comments pursuant to Article
7(3) of Directive 2002/21/EC. Principal Operators are those whose coverage is above the 10%
threshold set by Ofcom (BT, the cable operator and 6 LLU operators).
23This is the case for broadcasting transmission services. See the Commission sta¤ working

document SEC(2006) 837, "On Relevant Product and Service Markets within the electronic com-
munications sector susceptible to ex ante regulation", p. 13.
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In addition to this, the e¤ect of local loop unbundling regulations over the old, well-

known copper infrastructure is still unclear. Recent studies (Gual and Jodar-Rosell

(2008)) suggest that unbundling may entail a higher level of investment but the

e¤ect in terms of broadband adoption is more modest. Moreover, this e¤ect is likely

to depend on getting the relative access prices right, which is not an easy task. In

any case, unbundling regulations have almost accomplished their goal of enabling

new entrants to achieve a solid position, so that they may undertake further network

investments. In this sense, extending mandatory access to NGN seems more di¢ cult

to justify.

A �nal concern about the new framework arises from the level of harmonization

sought by the Commission. Harmonization implies a trade-o¤ between market inte-

gration and the bene�ts of regulatory experimentation. Given the risks previously

identi�ed, one should not dismiss the potential magnitude of these bene�ts.

4 Conclusion

To the eyes of the European consumer, the prospects for telecommunications services

look promising. Part of this optimism is due to the successes of the Commission�s

telecommunications policy. Ensuring e¢ cient entry in the industry, through the

enforcement of tari¤ rebalancing, has been the �rst of them. The rate rebalancing

policy enabled potential entrants to assess properly expected pro�ts, something that

was not possible under the old system of regulated tari¤s with its cross-subsidization

between business segments. The second success has been the minimization of the

risk of market tipping. This was achieved through the mandatory interconnection of

networks in non-discriminatory terms and the implementation of regulations aimed

at the reduction of switching costs. These measures had the e¤ect of considerably

reducing network e¤ects, thereby minimizing the critical network size needed by the

entrants to remain in the market. Finally, the third success has been the modern-

ization of price regulation through the use of incentives. This has prevented the

abuse of the incumbents�dominant position and it seems also to have boosted their

e¢ ciency levels.

However, the assessment of these successes in terms of industry performance vari-

ables calls for a more moderate evaluation and shows a wide dispersion across mem-

ber states. Overall, the regulatory framework that ended in 2003 was not very
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successful at decreasing the dominance of incumbents or promoting broadband pen-

etration. Moreover, very few countries experienced price decreases in all the busi-

ness segments after the end of the tari¤ rebalancing period. Several factors are

behind these facts. First, member states have di¤ered in their policy stance on

public ownership or vertical separation of the incumbent operator, issues on which

the Commission has remained silent, except very recently on the separation issue.

Second, the independence of NRAs and the timing of implementation of European

directives and regulations also varies considerably across member states. Finally,

the regulations proposed by the Commission left member states a signi�cant scope

for discretion.

In view of the mixed results at the end of the �rst regulatory framework, the ultimate

reasons behind the increased level of competition have to be found in the intense

innovation process that has led to the convergence of communication technologies.

Since the early 2000, broadband has evolved to become a vehicle which will enable

real competition in the industry, through the entry of strong players from adjacent

markets. In this respect, one should worry about any policy that may compromise

convergence and, as a consequence, broadband development.

Indeed, competition policy is now placed at the heart of the new regulatory frame-

work, whose scope has been broadened to include all electronic telecommunications

technologies. In so doing, the Commission intends to implement an evolving frame-

work, in line with the convergence process, and a consistent application of rules

across countries. Hence, NRAs are required to periodically de�ne relevant markets

and assess their level of competition, lifting unnecessary ex-ante regulation once an

acceptable level of rivalry is reached. Nevertheless, the practice so far has been the

de�nition of relevant (product and geographic) markets in the traditional way, with

few signals that the framework is moving towards a more dynamic assessment of

market boundaries. Thus, the status quo has changed little and we risk ending up

with players constrained by di¤erent regulations according to the technology they

use.

In addition to this, there are still some regulatory features outside the scope of

the new framework - such as public ownership of the incumbent and its ownership

of cable assets - that hinder broadband development. It is true that mandatory

unbundling of the local loop seems to matter more than these features. However,the

positive e¤ect of mandatory unbundling should not imply that we can disregard
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the risks posed by the present regulatory framework with respect to new generation

networks. The present unbundling rules apply to an already deployed network whose

functioning and potential are quite well understood. Contrary to the simple upgrade

of the existing network, the deployment of a NGN comes along with signi�cant

changes in the management of the network and the need to rede�ne business models

and pricing structures, and to coordinate in new standards. In this respect, the

identi�cation of successful competitive strategies will be an evolutionary process that

will bene�t considerably from experimentation. This entails substantial risks for the

operators and requires a predictable regulatory framework that does not impose the

extension and harmonization of unbundling rules. The mandatory unbundling of a

network which still has to be deployed and whose properties are not well understood

is, in our view, one of the largest risks posed by the new regulatory framework.

J. Gual, S. Jodar-Rosell 25 "la Caixa" WPS No 04/2007



European Telecoms Regulation: Past Performance and Prospects

References

Armstrong, M. (1997), �Competition in Telecommunications�, Oxford Review of
Economic Policy, vol. 13 (1).

Aron, D.J. and D.E. Burnstein (2003), "Broadband Adoption in the United States:
An Empirical Analysis", paper presented at the 31st Research Conference on Com-
munication, Information and Internet Policy, (Arlington, VA), September 2003.

Beard, T. R, G. S. Ford and T. M. Koutsky (2005), "Mandated access and the make-
or-buy decision: the case of local telecommunications competition", The Quarterly
Review of Economics and Finance, vol. 45.

Berry, S., J. Levinshon and A. Pakes (1995), "Automobile Prices in Market Equi-
librium", Econometrica, vol. 63 (4).

Cave, M. (2003), �The economics of wholesale broadband access�, MMR Beilage
10/2003.

Cave, M. (2007), "The regulation of access in telecommunications: a European
perspective", mimeo, Warwick Business School, April 2007.

Chang, H., H. Koski, S. Majumdar (2003), �Regulation and investment behavior in
the telecommunications sector: policies and patterns in US and Europe�, Telecom-
munications Policy, vol. 27.

Crandall, R. (2005), "The Remedy for the Bottleneck Monopoly" in Telecom: Isolate
It, Share It or Ignore Ii", University of Chicago Law Review, vol. 72.

Degryse, H. and A. Irmen (2001), "Attribute dependence and the provision of qual-
ity", Regional Science and Urban Economics, vol. 31.

Denni, M. and H. Gruber (2006), "The di¤usion of broadband telecommunications:
the role of competition", Departmental Working Papers of Economics - University
�Roma Tre� no 60.

Distaso, W., P. Lupi and F. Manenti (2004), �Platform competition and broadband
adoption in Europe: Theory and empirical evidence from the European Union�,
paper presented at EARIE 2004.

Edwards, G. and L. Waverman (2006), "The E¤ects of Public Ownership and Reg-
ulatory Independence on Regulatory Outcomes: A Study of Interconnect Rates in
EU Telecommunications", Journal of Regulatory Economics, vol. 29 (1).

J. Gual, S. Jodar-Rosell 26 "la Caixa" WPS No 04/2007



European Telecoms Regulation: Past Performance and Prospects

ERG (2003), "ERG Revised Common Position on wholesale bitstream access", avail-
able at http://www.erg.eu.int/documents/docs/index_en.htm

Estache, A., A. Goicoechea and M. Manacorda (2006), "Telecommunications Per-
formance, Reforms, and Governance", World Bank Policy Research Working Paper
no 3822.

European Commission , "Report on the Implementation of the Telecommunications
Regulatory Package", various issues. DG Information Society.

Farrell, J. and P. Klemperer (2006), "Coordination and Lock-In: Competition with
Switching Costs and Network E¤ects", (May 1, 2006). Competition Policy Center
Paper CPC06-058.

Gregg, (2006), "A survey of unbundled network element prices in the United States",
National Regulatory Research Institute, Ohio State University.

Gruber, H. and F. Verboven (2001), "The Evolution of Markets Under Entry and
Standards Regulation - the case of Global Mobile Telecommunication", International
Journal of industrial Organization, vol. 19.

Gual, J. (2004), "Market De�nition in the Telecoms Industry", in The Economics of
Antitrust and Regulation in Telecommunications, edited by P.Rey and P. Buigues,
E. Elgar Publishing, 2004.

Gual, J. (2008), "Integrating Regulated Network Markets in Europe", in Subsidiarity
and Economic Reform in Europe, G. Gelau¤ et al. editors. Springer, 2008, pp. 157-
176.

Gual, J. and S. Jodar-Rosell (2007), "Broadband Regulation: An Empirical Assess-
ment", "la Caixa" Working Paper Series, no 05/2007.

Gual, J. and F. Trillas (2006), "Telecommunications Policies: Determinants and
Impacts", Review of Network Economics, vol. 5 (2).

Hausman, J. and G. Sidak (2004), �Did mandatory unbundling achieve its purpose?
Empirical evidence from �ve countries�, MIT Working Paper 04-40.

La¤ont, J-J. and J. Tirole (2000), Competition in Telecommunications, Cambridge,
MA. MIT Press.

Li, W. and L. C. Xu (2004), "The impact of privatization and competition in the
telecommunications sector around the world", Journal of Law and Economics, vol.
47.

J. Gual, S. Jodar-Rosell 27 "la Caixa" WPS No 04/2007



European Telecoms Regulation: Past Performance and Prospects

Garcia-Murillo, M. and D. Gabel, �International Broadband Deployment: The Im-
pact of Unbundling,�paper presented at the 31st Telecommunications Policy Re-
search Conference (Arlington, VA), September 2003.

OECD (1998), "Cross-ownership and Convergence: Policy Issues",
DSTI/ICCP/TISP(98)3/FINAL, published in November 1998.

OECD (1998, 2000), "Regulatory Overview of the Telecom-
munications Sectors", Country Reponses, available at
http://www.oecd.org/document/35/0,3343,en_2649_34223_1912291_1_1_1_1,00.html

OECD (2001), "Structural Separation in Regulated Industries", DAFFE/CLP
(2001) 11, April 2001.

OECD (2003), "Broadband and Telephony Services over Cable Television Net-
works", DSTI/ICCP/TISP (2003) 1, May 2003.

OECD (2003), "Developments in Local Loop Unbundling",
DSTI/ICCP/TISP(2002)5/FINAL, September 2003.

Valletti, T. (2003), �The theory of access pricing and its linkage with investment
incentives�, Telecommunications Policy, vol. 27.

Valletti, T. and C. Cambini (2005), �Investments and network competition�, RAND
Journal of Economics, vol. 36 (2).

Vogelsang, I. (2003), "Price Regulation of Access to Telecommunications Networks",
Journal of Economic Literature, vol. 41 (3).

Wallsten, S. (2003), "Of Carts and Horses: Regulation and Privatization in Telecom-
munications Reforms", Journal of Economic Policy Reform, vol. 6 (4).

Wallsten, S. (2006), "Broadband and Unbundling Regulations in OECD Countries",
AEI-Brookings Joint Center Working Paper No. 06-16.

Willig, R., W. Lehr, J. Bigelow and S. Levinson (2002), "Stimulating Investment
and the Telecom Act of 1996", Draft, Oct. 11, 2002.

Zarakas, W.P., G.A. Woroch, L.V. Wood, D.L. McFadden, N. Ilias and P.C. Liu
(2005), "Structural Simulation of Facility Sharing: Unbundling Policies and Invest-
ment Strategy in Local Exchange Markets", The Brattle Group, July 2005.

J. Gual, S. Jodar-Rosell 28 "la Caixa" WPS No 04/2007



European Telecoms Regulation: Past Performance and Prospects

Appendix A

J. Gual, S. Jodar-Rosell 29 "la Caixa" WPS No 04/2007



European Telecoms Regulation: Past Performance and Prospects

N
o

op
er
at
or
s

ac
tu
al
ly

o¤
er
-

in
g
p
u
b
li
c
vo
ic
e

te
le
p
h
on
y
(a
)

N
o

of
op
er
-

at
or
s

w
it
h

a

co
m
b
in
ed

m
kt

sh
ar
e
>
90
%

In
cu
m
b
en
t
m
kt

sh
ar
e
in

lo
ca
l

ca
ll
s
(b
)

L
oc
al

ca
ll

ch
ar
ge
,

3m
in
.

(c
)

N
at
io
n
al

ca
ll

ch
ar
ge
,

3m
in
.

(c
)

10
m
in
.
ca
ll
to

n
ea
r
E
U
co
u
n
-

tr
y
(d
)

C
h
an
ge

in
L
o-

ca
l
ca
ll
ch
ar
ge
,

3m
in
.

20
03
-

T
R
Y

C
h
an
ge

in

N
at
io
n
al

ca
ll

ch
ar
ge
,

3m
in
.

20
03
-T
R
Y

C
h
an
ge

in
10

m
in
.

ca
ll
to

n
ea
r
E
U
co
u
n
-

tr
y
20
03
-T
R
Y

A
u
st
ri
a

27
5

51
%

19
.1
3

63
.7
8

2.
81

-3
2.
80
%

-4
1.
67
%

B
el
gi
u
m

21
5

81
%

23
.5
7

64
.8
3

2.
24

G
er
m
an
y

26
5

90
%

13
.2
5

46
.9
6

1.
39

-0
.8
3%

-5
3.
85
%

D
en
m
ar
k

30
7

n
.a
.

11
.8
7

32
.5
3

0.
68

-1
3.
94
%

55
.6
8%

S
p
ai
n

27
3

80
%

11
.8
9

37
.9
3

2.
04

-1
9.
09
%

-7
1.
88
%

-6
9.
40
%

G
re
ec
e

12
1

91
%

13
.5
8

45
.3
0

4.
35

-3
6.
11
%

-1
9.
84
%

F
ra
n
ce

14
3

81
%

16
.9
9

42
.1
6

2.
52

43
.6
4%

-2
.0
0%

-2
2.
00
%

F
in
la
n
d

4
3

95
%

15
.6
8

22
.6
6

1.
84

33
.0
5%

22
.7
0%

It
al
y

42
4

70
%

12
.7
3

26
.9
7

2.
27

-1
3.
77
%

-6
2.
16
%

Ir
el
an
d

8
1

95
%

15
.1
7

50
.6
0

1.
54

L
u
xe
m
b
ou
rg

9
1

n
.a
.

9.
95

33
.0
7

1.
54

N
et
h
er
la
n
d
s

76
2

76
%

13
.9
8

35
.9
7

0.
92

0.
00
%

10
2.
44
%

P
or
tu
ga
l

11
2

n
.a
.

20
.3
8

44
.0
4

3.
78

0.
00
%

-2
2.
36
%

S
w
ed
en

53
9

56
%

12
.3
2

29
.7
5

0.
59

50
.2
0%

44
.7
4%

U
.
K
in
gd
om

11
3

9
57
%

23
.6
5

78
.9
3

5.
68

-1
4.
03
%

43
.4
6%

N
o
te
s:

(a
)
N
a
ti
o
n
a
l
o
p
er
a
to
rs
o
n
ly
.
F
ig
u
re
s
fo
r
D
en
m
a
rk

a
n
d
th
e
N
et
h
er
la
n
d
s
a
re
n
o
t
st
ri
ct
ly
co
m
p
a
ra
b
le
w
it
h
th
e
o
th
er
s
si
n
ce

th
ey

re
fe
r
to

th
e
o
p
er
a
to
rs
th
a
t
h
a
v
e
b
ee
n
a
ll
o
ca
te
d
g
eo
g
ra
p
h
ic
a
l
n
u
m
b
er
s
a
n
d
/
o
r

a
cc
es
s
co
d
es
.

G
er
m
a
n
y
:
F
ig
u
re
fo
r
lo
ca
l
ca
ll
s.
L
o
ca
l
o
p
er
a
to
rs
:
4
5
(l
o
ca
l
ca
ll
s)
,
4
6
(L
D
/
In
t)
;
N
a
ti
o
n
a
l
o
p
er
a
to
rs
in
L
D
/
In
t:
4
6
.

G
re
ec
e:
F
ig
u
re
fo
r
lo
ca
l
ca
ll
s.
1
3
n
a
ti
o
n
a
l
o
p
er
a
to
rs
fo
r
L
D
/
In
t.

S
p
a
in
:
F
ig
u
re
fo
r
lo
ca
l
ca
ll
s.
L
o
ca
l
o
p
er
a
to
rs
:
1
3
(l
o
ca
l
ca
ll
s)
,
1
3
(L
D
/
In
t)
;
N
a
ti
o
n
a
l
o
p
er
a
to
rs
in
L
D
/
In
t:
2
5
.

F
ra
n
ce
:
F
ig
u
re
fo
r
lo
ca
l
ca
ll
s.
L
o
ca
l
o
p
er
a
to
rs
:
4
(l
o
ca
l
ca
ll
s)
,
4
(L
D
/
In
t)
;
N
a
ti
o
n
a
l
o
p
er
a
to
rs
in
L
D
/
In
t:
1
8
.

Ir
el
a
n
d
:
F
ig
u
re
fo
r
lo
ca
l
ca
ll
s.
1
2
n
a
ti
o
n
a
l
o
p
er
a
to
rs
fo
r
L
D
/
In
t.

F
in
la
n
d
:
F
ig
u
re
fo
r
lo
ca
l
ca
ll
s.
L
o
ca
l
o
p
er
a
to
rs
:
4
3
(l
o
ca
l
ca
ll
s)
;
N
a
ti
o
n
a
l
o
p
er
a
to
rs
in
L
D
/
In
t:
1
1
.

(b
)
M
k
t
sh
a
re
s
b
a
se
d
o
n
re
ta
il
re
v
en
u
es
.
D
a
ta

fo
r
lo
ca
l
ca
ll
s
in
cl
u
d
e
ca
ll
s
to

th
e
in
te
rn
et

F
in
la
n
d
:
C
o
m
b
in
ed

m
a
rk
et
sh
a
re
o
f
T
el
ia
S
o
n
er
a
,
E
li
sa

a
n
d
F
in
n
et
.

(c
)
U
S
D
P
P
P
ce
n
ts
,
V
A
T
in
cl
u
d
ed

(d
)
U
S
D
P
P
P
,
in
cl
u
d
in
g
V
A
T

T
R
Y
:
Y
ea
r
in
w
h
ic
h
ta
ri
¤
re
b
a
la
n
ci
n
g
w
a
s
co
m
p
le
te
d
.

T
ab
le
3:
R
es
ul
ts
at
th
e
en
d
of
th
e
"1
99
8
fr
am
ew
or
k"
(I
)

J. Gual, S. Jodar-Rosell 30 "la Caixa" WPS No 04/2007



European Telecoms Regulation: Past Performance and Prospects

C
om
m
er
ci
al

la
u
n
ch
D
S
L

In
cu
m
b
en
t

m
kt

sh
ar
e

b
ro
ad
b
an
d

(2
00
3)

B
ro
ad
b
an
d

su
b
sc
ri
b
er
s
p
er

10
0
in
h
ab
.

P
ri
ce
p
er
m
b
p
s

(e
)

P
ri
ce
p
er
m
b
p
s.

%
ch
an
ge
20
03
-

20
01

A
cc
es
p
at
h
s
p
er

em
p
lo
ye
e
(f
)

C
h
an
ge

in

ac
ce
ss

li
n
es

p
er

em
p
lo
ye
e.

20
03
-1
99
7

20
03
-2
00
0

A
u
st
ri
a

N
ov
19
99

31
%

7.
6

0.
08

-3
7.
02
%

60
5

12
0.
29
%

43
.9
9%

B
el
gi
u
m

O
ct
19
99

51
%

11
.7

0.
02

-1
54
.5
2%

71
0

17
1.
22
%

54
.2
0%

G
er
m
an
y

A
u
g
19
99

93
%

5.
6

0.
06

-2
.6
9%

52
7

11
3.
26
%

29
.0
9%

D
en
m
ar
k

Ju
ly
19
99

67
%

13
0.
14

0.
07
%

41
2

50
.4
3%

22
.5
7%

S
p
ai
n

19
99

55
%

5.
4

0.
18

-2
4.
33
%

86
7

20
5.
61
%

44
.9
7%

G
re
ec
e

Ju
n
20
03

0%
0.
1

0.
22

66
6

13
7.
61
%

43
.2
6%

F
ra
n
ce

N
ov
19
99

57
%

5.
9

0.
12

19
.9
9%

55
1

14
3.
59
%

33
.3
9%

F
in
la
n
d

M
ay
20
00

68
%

9.
5

0.
08

11
.0
2%

42
4

47
.3
0%

41
.5
5%

It
al
y

D
ec
19
99

60
%

4.
1

0.
12

-7
4.
72
%

1,
02
0

15
2.
73
%

40
.5
8%

Ir
el
an
d

M
ay
20
02

45
%

0.
8

0.
22

36
6

11
2.
98
%

91
.4
5%

L
u
xe
m
b
ou
rg

20
01

84
%

3.
5

0.
17

-2
.1
1%

65
0

61
.8
7%

53
.2
3%

N
et
h
er
la
n
d
s

Ju
n
20
00

34
%

11
.8

0.
06

-8
2.
22
%

59
2

62
.9
9%

32
.8
7%

P
or
tu
ga
l

D
ec
20
00

74
%

4.
8

0.
14

-2
5.
30
%

88
3

23
4.
21
%

48
.5
7%

S
w
ed
en

O
ct
20
00

45
%

10
.7

0.
08

45
.2
5%

81
0

19
4.
08
%

87
.8
8%

U
.
K
in
gd
om

Ju
l
20
00

33
%

5.
4

0.
11

1.
94
%

36
2

52
.2
3%

11
.1
4%

N
o
te
s:

(e
)
A
v
er
a
g
e
a
cr
o
ss
in
cu
m
b
en
ts
�
o
¤
er
s.
U
S
D
P
P
P

(f
)
In
cl
u
d
es
m
o
b
il
e
a
n
d
b
ro
a
d
b
a
n
d
a
cc
es
s
p
a
th
s
(e
x
cl
u
d
in
g
ca
b
le
)
fr
o
m
2
0
0
0
o
n
w
a
rd
s.

S
o
u
rc
es
:
O
E
C
D
a
n
d
E
u
ro
p
ea
n
C
o
m
m
is
si
o
n
�s
Im
p
le
m
en
ta
ti
o
n
R
ep
o
rt
s.

T
ab
le
4:
R
es
ul
ts
at
th
e
en
d
of
th
e
"1
99
8
fr
am
ew
or
k"
(I
I)
.

J. Gual, S. Jodar-Rosell 31 "la Caixa" WPS No 04/2007



European Telecoms Regulation: Past Performance and Prospects

5 Appendix B

List of country abbreviations

A - Austria
B - Belgium

D - Germany

DK - Denmark
E - Spain

EL - Greece
F - France
FIN - Finland
I - Italy

IRL - Ireland
L - Luxembourg

NL - Netherlands
P - Portugal

S - Sweden
UK - United Kingdom

Aus - Australia
Can - Canada
Ice - Iceland
Jap - Japan

Kor - Republic of Korea

Mex - Mexico
Nze - New Zealand
Swi - Switzerland
USA - United States
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