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Abstract

This dissertation deals with the topic of economic regulation, focusing on applying empirical
methods to assess the efficiency of regulatory measures used in diffareasof the EU
economy. It consists of three parts, the first pasbks at the functioning of the EU merger
control, the second and third focum the relationship between regulation, competition and
investment in telecommunications markets.

The first chapter deals with the EU competition policy and the specific areneafer
control, analysing empiricallghe impact of introducing more economic approach in
evaluating competition effects ofmnergers at the EU level Our key finding is that the
regulatory reform introducedin 2004 has, to some extent, enhanced the efficie of
European mergecontrol. This implies hat t he Commi ssion’s assessme
the new regulation posthe 2004 reform are more consistent with thiedependentmarket
evaluations. We find that the probability of an agtimpetitive deal biang cleared decreases
significantly under the new regulatory framework. Nevertheless, the occurrence of
unnecessary remeaeds imposed on pr@ompetitive mergers has not decreased as theute

of the new merger controlOverall, our results indicate that m® economic approach
applied post 2004 reform increased the efficiency of merger control regulation and led to
better outcomes for EU consumers.

The second chapter explores the regulatory model applied to promote market entry and
competition in the marketdor fixed telecommunications services. The chapter focuses on
the market for broadband internet t he appl i cation of dqwl)called
principle in regulation of these markets, and looks at the outcomes of this approach in the
new EU rember statesof Central Eastern Eurog€EE countriesyVe find thatthe the Lol
regime has not proved to be an efficient form of regulation in the CEE markets, as
telecommunications entrants largely chose to-figss the Lol, by directly investing in their
own networks. The implication of this result is thadlicy makers and regulators should not
consider the Loa universally applicable theory which explains the evolution of competition
in all broadband markets. Rather its applicability depends on seweultry specific factors
which were not present to the same degree in CEE counties comparetMgitern Europe.

The third chapter lookst the specific situation of mobile service industry. This sector
developed through market forces and with relativédgs regulatory control, compared to
fixed telecommunications. The prevailing model of competition is so called netvaséd
competition where multiple operators compete relying on their own network infrastructure.
Recently, there has been increasing debevhether this model is efficient and sustainable
going forward In particular, we considewhether mobile markets would benefit from
removing network duplicatiorby creatingsingle wholesale network€SWNs)and moving

t owar ds mebraes e‘ds etianoDurmeain findingbased on empirical evidence is
that mobile network competition has delivered superior outcomes to single networks
terms of higher coverage, takg and innovation. Therefore, there are significant risks of
regulatory inefficiencyfrom movingaway from the network competition model into the
world of single wholesale networks. Our results suggest that there could be considerable



consumer harm, which may be difficult to reverse, and cost and benefits of particular SWN
proposal shouldherefore considered carefully by policy makers.
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Introduction

The liberalisation and privatisation of major network industrie$\astern economies post
1980 created a new paradigm in which effective and efficient regulatory regimes were
required to deliver positive outcomes for consumers. In Europe many former-ctated
monopolies became privately owned. New rules and regulatibad to be introduced
preventing these dominant players from abusing their position in the market at the expense
of endusers, while incentivising sufficient investment and innovation. It is an inherently
challenging task of finding the right balance betmesecuring low prices for consumers that
encourage consumption and ensuring sufficient profits for shareholders to promote further
investment in the infrastructure, essential for the long term development of these network
industries; such as energy or éebms (Kunneke et al 2010; Newbery 2002; Vickers and
Yarrow 1990).

Thisshift in the socioeconomicparadigmwas accompanieddy an increasingapplicationof
economicsn developingpolicy and regulatoryframeworks.Keyfindingsof economictheory
were used to create regulatory mechanismgo generateoutcomesas closeas possibleto
what consumerswould experiencein the ideal world of perfect competition (i.e. where
prices are set to reflect marginal cost and socialwelfare is maximisedas a result). This
includeda combinationof different forms of regulation,from direct price/return controlsin
natural monopoly markets (where single firm production was still the most efficient) to
introducing competition through accessregulation in parts of the market that became
effectively contestable,often asa result of rapid technologicalprogressin these industries
over the lasttwo decadesEconomicgherefore playedeverincreasingrole in creatingand
enforcingthe * r udf thes g a mactossthe EU economy, but most significantly within
network industries(Bauer2014;Cowheyand Aronson2009; Coenand Doyle1999).

Many of these regulated markets are large and complex by nature, with multiple
stakeholdersand various interest groups trying to progress their own agendasand
objectives.Therefore,evaluatinghow successfulzariousregulatory frameworkshave been
over time is a challengingask. Neverthelesseconomicsoffer an empiricaltoolkit that can
be appliedto shedsomelight eveninto highlycomplexquestins,aslongasthesequestions
are appropriatelydefinedandthere is enoughdatato test thesequestionsempirically.

At the sametime, it is important to recognisethe limitations of any empiricalapproach,as
we inevitably tend to work with models simpifying reality and the ability to answereven
narrowly definedset of questionswill stronglydependon the quality of the underlyingdata.
Thisthesisistherefore not trying to universallyassesshe quality of regulationin the EU.We
rather focus on sdected areaswhere economicregulation has been increasinglyapplied,
suchasthe mergercontrol, and usedatadriventechniquesto testthe * t retfeetsof these
regulatory approacheson market outcomesfor consumersWe then use these empirical
resultsto try to comeup with tangible policy recommendationn how to further improve
regulationin thesespecificsegmentf the SingleEuropearmarket.



Thereare three broad questionsthat this thesistries to answerusingempiricalapproach:

1. Has the moreeconomic approach to merger control led to better competitive
outcomes for EU consumers?

2. Has the regulatory model for promoting competition and entry in broadband
internet markets actually worked in the new EU member states?

3. Is there a strong economic caf@r introducing single wholesale networks and
more access regulation in mobile markets?

We attempt to answerthese researchquestionsin three paperspresentedin this thesis.
Each paper focuseson a relatively diverse topic and works with different empirical
approachesbut there aretwo commonthemesthat run throughoutthe thesis.

First, the thesis focuses on the impacts of applying economic regulation in highly
concentratedmarkets,wherethe effectivenessand efficiencyof regulationwill havea major
effecton the marketoutcomesfor consumers.

1 For instance, the EU merger control is typically applied on large transactions in
markets characterised by high levels of concentration, where it is essential to find
the right balance between protecting consens and allowing companies to
discover healthy growth opportunities. Understanding how successful the EU
competition authorities were in achieving this balance is the main theme of the first
part of this thesis.

1 Similarly, fixed telecommunication marketsthe EU are characterised by high entry
barriers and strong economies of scale in different parts of the supply chain. At the
same time, some of these markets are undergoing significant technological changes
with the rise of alternative technologies, $uas fibre optics in telecommunications.
This creates additional challenges for regulators in finding the right balance between
promoting competition and long term investment. The second paper focuses on the
impact of regulation on the entry and competitidn fixed broadband markets in
new EU member states from Central and Eastern Europe (CEE).

9 Finally, mobile markets in the EU have evolved in a very different way to fixed
markets and are characterised by market entry of large scale national players and
competition between multiple networks. At the same time, the recent trend in the
EU and elsewhere towards more network sharing and consolidation raises questions
around the sustainability of the network competition model in the long run. This
implies that pdicy makers and regulators will need to carefully consider traife
between promoting more rationalised cost structure of the mobile industry and
protecting intensive network competition that led to significant consumer benefits
over the last three decazb. The third paper and the final part of the thesis considers
the impact of the prevailing regulatory model in mobile industry (i.e. network
competition) on key market outcomes such as mobile coverage andujake



Second,the thesis works with unique datasets to empirically addressthe key research
guestionsdefinedabove.

1 For the first paper, we constructed umique sample of 161 horizontal mergers
evaluated by thé&european Commission between 1990 and 2008. For each merger,
we reviewed the case documentah and manually extracted the relevant
information about the market characteristics, key competitors and the specifics of
Commi ssion’s decisions. We also collected s
and key competitors around the time of the mergannouncement. Overall, this
time consuming process resulted in a dataset allowing us to gaifirthénsight into
the effects of the EU merger control reform in 2004, as none ofetludier studies
worked with merger cases evaluated after 2002.

1 For thesecond paper, we collected relevant data on different forms of broadband
market entry across all EU states in the period of 26@011 from the biannual
publications of the CommissioiThis again required a substantial manual work
extracting the relevandata from documents published over a relatively long period
and ensuring a consistency of the data used. We then combined this dataset with
additional socieeconomic measures (e.g. income levels, population density) from
other sources, creating a uniqueéataset suitable for an econometric testing of
market outcomes in the CEE countries.

1 In the third paper, we work with an extensive dataset provided by the GSM
Association (GSMA), which covers information about key characteristics of mobile
markets from allaround the world® We rely on this dataset to measure the
performance of mobile markets in 205 countries over the period of 2001 to 2012.
To our best knowledge, this is the most comprehensive empirical assessment of the
impact of network competition on obile coverage, one of the key outcomes for
consumers in the markets for mobile communication services.

We discussmain findings and contributions of each of the three papersin more detall
below.

The Efficiency of EU Merger Control during the Period 1990 — 2008

The main goal of the first paper is to empirically test the functioning of European merger
control in light of the 2004 regulatory reform, which was expected to introduce a more
efficient regulatory framework for the assessment of mergers withinghke

http://ec.europa.eu/competition/mergers/cases/

https://gsmaintelligence.com/about/

Nevertheless, our econometric analysastto be crossection approach in 2001 and 2012, as the missing
data and inconsistency did not allow for a panel approach across the whole period 2002


http://ec.europa.eu/competition/mergers/cases/
https://gsmaintelligence.com/about/

The core of the 2004 reform was a new legal test based on Significant Impedance of
Effective Competition criterion and the newly published Horizontal Merger Guidelines
(HMRJ which were in line with the modern economic theory of industrial organizatind
should provide more transparency on how the Commission would assess horizontal mergers.
Among other things, the HMR explicitly differentiates between coordinated and non
coordinated effects, thus closing the existing enforcement gap in cases gpalygmarkets
where mergers would have antompetitive effects without creating or fostering
dominance. The Guidelines also explicitly list the potential countervailing factors that can
result in merger approval despite the market dominance of mergingigsrthus giving
merger parties more scope for defense against potential rejections from the Commission.

In our research, we use stock market data to try to identify merger cases where there are
di screpancies between t he t&auatonsefdhe mergersindeci si o
question® The discrepancies are defined as outcomes in which the Commission either:
9 blocked a merger which markets perceived as-pompetitive (or imposed
unnecessary remedies on such grompetitive transactions); or

1 approved a merger which markets perceived as -@otinpetitive.

Using the PROBIT model, these merger cases are further investigated to discover the sources

of these discrepancies, controlling for various institutiersald mergerspecific factors. For

instance we test whether the type of industry in which merger took place has any impact on

the probability of discrepancies in the Commis
test whether the 2004 reform had any significant effect on the quality of ther@ons si on’' s
decisions, in terms of the occurrence of discrepancies.

Keyfindings

In line with previous studies, our results suggest that the discrepancies are caused by
procedural and institutional factors. We also find that the regulatory reform introduced

in 2004 has, to some extent, enhanced the efficiency of European merger control. This
implies thatt he Commi ssion’s assessments of mergers
consistent with the market evaluations. We find that the probability of an-emtnpetitive

deal being cleared decreases significantly under the new regulatory framework.
Nevertheless, the occurrence of unnecessary remedies imposed ecopnpetitive mergers

has not decreased as a result of the new merger control system.

Guidelines on the assessment of horizontal mergers under the Council Regulation on theantrol

concentrations between undertakings (2004/C 31/03).

For more details on the desirability of an efficiency defense in merger control, see Lagerléf and Heidhues

(2005).

The main advantage of this approach is that we have an independent asses§mertdh e mer ger ' s
competitive effects which we can compare with the Com
market reactions on the day of the announcement irrespective of whether the merger is approved by the

Commission in the end. We thus avoigttcensoring problem, as we can include in our sample cases

where the merger was blocked by the Commission.



Main contribution

To our best knowledge, this paper is the first study using stock market data to evaluate the
2004 reform of the European merger contfdlVe have developed a unique dataset of 161
EU merger cases covering the period from 1990 to 2008, collecting etktaflormation
about the merger from the Commi ssion’s case
competitors and collecting the corresponding stock market data. This data set is then used
to identify discrepancies and run econometric analysis to thstttue effect of the 2004
reform on the efficiency of the EU merger control. In contrast to previous studies, we apply
the original method designed by Bartus (2005) to estimate the average marginal effect of
relevant variables in our PROBIT model, congidehis to be a more appropriate approach

for large data sets of binary control variables.

Publicationsand presentations

The paper was presented and discussed at Economics and Law in Banking and Finance (ELBF)
seminar at the Institute of Economic Stadli(IES) and at 6th Biannual Conference of the
Czech Economic Society. It was published in the IES Working Paper series (vol. 28/2009) and
subsequently in the impacted periodical Czech Journal of Finance and Economics (vol.
3/2011%. The extended versionfdhe paper has also been published as a book by VDM
Verlag in 2010.

Evidence for a Ladder of Investment in Central and Eastern European Countries

Theapproachto liberalisingEuropeantelecommunicationsnarketsfollowed in many areas
what hasbecomeknown asthe “ L a dofllenr v e s t(Lmlgapproach.Underthis model,
regulationis designedto enableentrantsto make progressivehgreaterinvestmentsin their
own networks, whilst decreasingheir dependenceon the network of the incumbentfixed
operator. Theultimate goalof the Lolapproachis to achieve where feasible,inter-platform
competitionwhere operatorsrely primarily on their own network infrastructureto compete
for end-user.

However, it is unclear from a theoretical perspective whether the Lol approach will
necessarilflead to inter-platform competition. Whether and under what circumstancest
would is thus an empiricalquestion. Thereis rich literature which hasempiricallyestimated
the degreeto which Lol describesthe evolution of compdition in broadband internet
marketsin Western European(WE) countries, but there is limited researchto date that
would focuson new EUmemberstatesin Centraland EasternEuropeanCEEgountries.

Themain goalof this paperis to empiricallytest whether the Lolexplainsthe development
of broadbandmarketsin CEEEountries.

For more recent empirical study of this topic, please see Duso et al. (2013)

Serdarevi ¢ G. and P. Tepl yntolDdribglhe Peribdel99€008, Czechency of
Journal of Economics and Finance (Finance a uver), 2011, vol. 61, issue 3, p&ys(available at
http://e conpapers.repec.org/article/faufauart/v_3a61 3ay 3a2011 3ai_3a3_3ap 3226htm)



http://econpapers.repec.org/article/faufauart/v_3a61_3ay_3a2011_3ai_3a3_3ap_3a252-276.htm

Keyfindings

Our analysis finds that the telecommunications entrants in CEE countries largely chose to by
pass the Lol, by directly investing in their own networks. There are geasbns for this, as
some of the key assumptions which underpin the Lol theory do not necessarily hold in CEE
countries. This includes good quality and universally available copper networks of an
incumbent operator, or the relatively high cost and risk iofesting in alternative
infrastructure.

Theimplicationof this resultisthat the Lolshouldnot be considereda universallyapplicable
theory which explainsthe evolution of competition in all broadband markets. Ratherits
applicabilitydependson seveal country specificfactorswhichwere not presentto the same
degree in CEEcounties compared with WE countries. Policy makers, regulators and
competition authorities therefore needto take this into an accountwhen dealingwith the
issuesof entry, investmentand competitionin broadbandmarketsacrosshe CEEegion.

Main contribution

To our best knowledge, this is the first study that empirically tests the existence and of the
Lol in the new EU member states. We build on the existing empirical stiodessure our
econometric results are robust, providing a wide range of sensitivity analyses.

We discuss comprehensively country and region specific factors that likely contributed to
very different outcomes in broadband markets observable in CEE cesintramely the
limited success of servidmased competition and relatively high share of infrastructure
based competition. This provides some intuition supporting our econometric findings and
offers further insight into functioning of broadband marketghe CEE region.

Finally, we rely on our key findings to give policy recommendations, mainly in the area of
competition policy and theory of harm that antitrust agencies can credibly consider when
looking at the competition cases in telecommunications mexleeross CEE.

Publicationsand presentations

The paper was presented and discussed at ELBF seminars at the IES and at 26th European
Regional ITS Conference 2015 in MadiTdhe first version was published in the IES Working
Paper series (vol. 13/2014) éhe final revised version has been accepted by the impacted
journal Telecommunications Policy and published in the first half of #016.

The impact of network competition in the mobile industry

The growth in mobile telecommunicationsmarket in the last three decadeshas been
characterisedby a gradualshift towards inter-platform competition, with multiple mobile

http://econpapers.repec.org/paper/zbwitsel5/defaultl.htm

10 Serdarevi ¢, G.ncedar aladder of (n2ebtrhemt)in: Cenral and Eastern European

countries, Telecommunications Policy, 2016, available online at
http://dx.doi.org/10.1016/j.telpol.2016.02.007i
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operators competingbasedon their own wirelessnetwork infrastructure. For instance,in
2000 there were as many countries served by a single mobile network as by network
competition (i.e. where there are multiple mobile networks). Today, only 30 countries,
representingessthan 3%of the w o r Ipapuladion,are servedby a singlenetwork.

The mobile markets around the world are becomingmature and more saturatedand the

scopefor further organicgrowth appearsto be more limited. As a result, there has been
considerablediscussionabout the optimal number of network operators in the mobile
industry.More recently,someregulatorsand governmens haveconsideredmplementinga
singlewholesalenetwork (SWN)}o delivernext generationmobile servicege.g.4Gand 5G).
Theseconsiderationshave often beentriggeredby specificconcernsaround low coverage,
inefficient duplication of costsand lack of retail competition under the existing network

competitionregime.ln other words,somegovernmentshopeto useSWNasan efficient tool

to increasesocial welfare by achievinghigher coverageand take-up of next generation
mobile serviceghan what curent marketmechanisris ableto deliver,in particularin more

rural areasof the country.

Todate, we are not aware of suchSWNsbeing fully implementedin the mobile industry*
Whatis clearis that SWNapproachrepresentsa U-turn with respectto the way in whichthe
mobile industry has developed worldwide, i.e. reducing the inter-platform competition
betweendifferent mobile networksand promoting a regulatedwholesaleaccesgegimeto
achieveintra-platform competitionover one commoninfrastructure.

What is lessclearis the longterm effect that this reductionin inter-platform competition
may haveon the relevantcompetitive outcomesif more policy makersdecideto follow the
SWNroute. Therefore, it is important to carefully examinethe availableevidenceon the
performanceof mobile marketsin countrieswith a singlemobile networks, asthis is could
shed some light on the expectedperformanceof SWNs.While we recognisethat single
network countries may be an imperfect proxy for a regulated SWN,we consider that
historicaldata evidencecanstill provide a usefulinsightinto potential effect of movingaway
from the prevailing network competition model onto key measuressuch as network
coverageandtake up.

Keyfindings

The key conclusion is thatobile network competition has delivered superior outcomes to
single networks. The empirical evidence on the evolution of mobile markets suggests that
network competition leads to higher coverage, tale and innovation compared to
countries served by airggle network, all else equal. We find that the availability of mobile
services in terms of population coverage was up to 21% higher in countries with network

1 The most promient example of SWN efforts appears to be Mexico, where the Government has made

constitutional changes to facilitate establishing of a wholesale mobile broadband network and has
allocated a substantial share of newly available mobile spectrum in 700 Midizdahis entity
https://www.telegeography.com/products/commsupdate/articles/2015/05/28/mexistashes
investmenttarget-for-700mhzwholesalenetwork/



competition, overall takeup of mobile services was 12% higher while takeof 3G mobile
services (used as a proxy for market innovation) was approximately 17% higher.

Clearly, the paper does not provide a complete assessment of all determinants of consumer
outcomes, as it is challenging to accurately capture all differences in regulatory frameworks
and market conditions across countries. However, it does highlight the importance of
network competition, and provides a platform for future research into how best to leverage
network competition to achieve positive consumer outcomes.

Main contribution

This paper represents a significant contribution to this research area, as we are not aware of
any other papers that have considered the impact of network competition compared to
single networks on market outcomes such as coverage. The paper also worles wiiiue

and comprehensive global dataset covering mobile market outcomes across more than 200
countries.

The results of the paper have significant policy implications, as they imply that moving away
from the network competition model into the world ofirgjle wholesale networks could
cause considerable consumer harm, which may be difficult to reverse, and should therefore
considered carefully by policy makers.

Publicationsand presentations

The paper has been presented and discussed at ELBF semintdues &S and at 26th
European Regional ITS Conference 2015 in M&dfitie paper was submitted to the journal
Competition and Regulation in Network Industries and we have received comments from
two anonymous reviewers. The final revised version has beerptet and published in the
second half of 20162

12 http://econpapers.repec.org/pper/zbwitsel5/defaultl.htm

13 Houpis G., Rodriguez J. M., Serdarevié¢, G. and Ovingto

the Mobile Industry, Competition and Regulation in Network Industries, 2016, vol. 1, available online at
http://www.crninet.com/table _of content.aspx?sy=2016&pn=1
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1. Merger control in the European Union z has the more
economic approach led to better regulatory
outcomes?

1.1. Introduction

European merger control dates back to the Treaty of Rome of 19&ithwcreated the
European Economic Community and its main institutions. Although merger control was not
explicitly mentioned in the Treaty, the competition rules set out in Article 81 (formerly
Article 85) and Article 82 (formerly Article 86) of the Treptphibited the abuse of a
dominant position and to some extent also dealt with atdimpetitive agreements which
may have an appreciable effect on trade between Member States and which prevent,
restrict or distort competition in the Single Market.

While nitially both Articles 81 and 82 might have been applied to mergers only in a limited
way, they still allowed some degree of influence by the European Commission over
potentially very unattractive mergers (see Lyons, 2008). The Commission did not olafain re
merger control authority until 1989, when the main legislative text for merger regulation
the European Community Merger Regulation (ECM&peared. This was viewed as one of
many measures necessary to facilitate the development of a single Europeaket
(Vickers, 2004).

The ECMR gave the Commission vast power to enforce competition policy in the EU. All
planned mergers of large companies that have significant business activities in the Member
States have to be submitted for approval by the Commis¥iThe Commission then
evaluates the proposed combination in a short proceeding known as a Phase | investigation.
If the Commission finds the proposed merger to be generally compatible with the rules of
the Common Market, it either approves the mergerti@e 6.1. of the ECMR), or approves it
with some conditions and obligations (Article 6.1.b). Otherwise, the Commission starts a
more detailed Phase Il investigation that can again result in the merger being approved
(Article 8.1.), being approved with medies (Article 8.2.) or being blocked (Article 8.3.). If
the Commission finds the merger unacceptable and prohibits it, the decision is final unless it
is revoked by the Court of First Instance (CFIl). The decision of the CFI may come two or three
years afer the Commission decision and, given the delay, is likely to be irrelevant for the

14 According to Article 1(2) of the ECMR, a concentration is deemed to have a Community dimension

when (i) the combined aggregate worldwidamover of all the undertakings concerned exceeds EUR 5 billion;

and (ii) the Communityide turnover of each of at least two undertakings concerned exceeds EUR 250 million,
unless each of the undertakings concerned achieves more thastindas of its aggegate Communitywide

turnover within one and the same Member State. For credit and financial institutions the turnover thresholds are
replaced by consideration of financial income sources (i.e., interest income, income from securities) while for
insurancecompanies turnover is replaced by gross premium written; see Turnover Calculation Notice,
paragraphs 5657.
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companies originally interested in mergifiglherefore, the Commission has an enormously
strong bargaining position for enforcing various commitments by the merging caegéin
comparison with its US and UK counterpatfs).

In addition, the importance of the Commission is increasing with regard to the number of
merger proposals it now evaluates. During the early years of merger control, the
Commission yearly evaluated grd few merger cases, while in 2007 the number of cases
evaluated exceeded 400.

With the increasing number of cases evaluated, the confidence of the Commission in the

adequacy of its decisions has risen too. The number of merger cases charged with some

form of remedy rose significantly and the number of prohibited mergers reached its

maximum in 2001, when five mergers were blocked. A major shock came, however, in 2002,

when the CFI reversed three of those controversial decisions, raising serious conaarns ab

t he i nadequate economic anal ysi s and procedu
evaluation methods (Lyons, 2008).

The Court opined that regulations were needed
into the Commissi on’ s &tabrgadyaecograzed inparGoeencPaper e s |, a
(2001)*® The reform process culminated in 2004, when a new ECMR, together with
guidelines for the assessment of horizontal mergers, was introduced.

In terms of the procedural and institutional changes, the new framéwweserves the so

cal | eslt 6 p Msutepbpt’it also makes it easier for national authorities to take part

in the decisioamaking process in merger cases that significantly affect competition within

their member states. It also gives the Commissimore time to cope with the increasing

workload: new prenotification rules have been put in place and both the Phase | and Phase

Il investigation durations have been extended moderately and made more fléXibhe

new office of Chief Economist createdthin the Competition Directorate General, together

with the newly established European Advisory Group on Competition Policy (EAGCP), should
provide a more economic approach to the Commi s

15 For example, the Airtours/First Choice case took almost three years from Commission decision to CFI

final judgment. In another highly controvéatcase- GE/Honeywel-the CFI judgment came almost five years

after the merger notification.

16 For a detailed comparison of different regulatory practices see, for instance, Réller et al. (2000).

1 According to CFI judgments, the Commission didaooiduct a sufficiently rigorous economic analysis

of the incentives for and ability to coordinate behavior in Airtours/First Choice, and it failed to take account of

the different degree of competition in each of the national markets in the Schneider/hégrase. In Tetra

Laval/ Sidel, the Commission’s concerns over | everaging m
could not be legally justified. In addition, the CFI criticized the Commission for a low standard of proof and

unnecessary structat remedies.

18 See the Green Paper on the Review of Council Regulation (EE@§M804 COM (2001) 745/6 final,

11/12/2001.

19 Under tshteop omnleop” rul e, national authorities cannot ¢

Commission has jurisdictipand a decision by the Commission covers the whole EU.

20 Phase | has been prolonged to a maximum of 25 + 35 = 60 working days (formerly 10 weeks), while

Phase Il can currently take up to 90 + 20 + 15 = 125 working days (formerly four months).
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The core of the reformed ECMR is a new prohibitioterion (SIEEG), which replaces the old
domi nance test and gi v manoeuvrimges p@ac mihi sfsoro n memog e
appraisal§? The newly published Horizontal Merger Guidelines (Hf#Rpuld provide
guidance on how the Commission assesses horizontajengand is in line with the modern
economic theory of industrial organization. Among other things, the HMR explicitly
differentiates between coordinated and nearoordinated effects, thus closing the existing
enforcement gap in cases of oligopoly marketseve mergers would have anrtompetitive
effects without creating or fostering dominance. On the other hand, the Guidelines also
explicitly list the potential countervailing factors that can result in merger approval despite
the market dominance of mergingarties, thus giving merger parties more scope for
defense against potential rejections from the Commissfon.

The key goal of the new legislation was to provide a more transparent, efficient and
“consumer oriented” appr o aiteta appied ihthe@Samdi t h t he
UK. The aim of this paper is to empirically test the quality of EU merger control in the last
two decades and to provide an insight into the effects of the 2004 reform on the overall
efficiency of the new merger regulation. Wise stock market data to identify merger cases
that the market expected to hurt (antiompetitive) or benefit (pracompetitive) consumers.

We then compare this information with the real decisions made by the Commission and
identify discrepancies betweemé assessment of the market and that of the regulator, i.e.,
instances in which the Commission blocked -pompetitive mergers or approved anti
competitive mergers. Consequently, we run a simple regression model to find the main
factors driving the occurce of these discrepancies and we test for significance in the
effects of the recent regulatory reform on the data.

1.2. Literature Overview
The event study approach, using the movements of stock prices to assess the effect of a
particul ar e vue, was firetappleed by Dallay (1833) vtteeh further developed
mainly by Ball and Brown (1968) and later by Fama et al. (1969). A significant share of the
event study research has focused on the ability of mergers to create value for shareholders
of mergirg parties; see Andrade et al. (2001) for an extensive overview of M&A research.

Considerably less attention has been given to applications of this methodology for
competition policy purposes. Such an analysis first appeared in Eckbo (1983), who evaluated

21 SIEC sinds for Significant Impedance of Effective Competition and is defined in Article 2 (3) of the

ECMR as “A concentration which would significantly i mped
substantial part of it, in particular as a resufttbe creation or strengthening of a dominant position, shall be

declared incompatible with the common market."

22 While in the old test dominance could be considered a necessary condition for merger prohibition, the

dominance criterion in the new testilscorporated only as an example of how concentration can impede

effective competition.

23 Guidelines on the assessment of horizontal mergers under the Council Regulation on the control of

concentrations between undertakings (2004/C 31/03).

24 For more detds on the desirability of an efficiency defense in merger control, see Lagerltf and

Heidhues (2005).
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259 US mergers, of which 79 were challenged by the antitrust authorities. Eckbo examines
movements in the share prices of competitors to see whether they supported the anti
competitive nature of the mergers and found they did not. According to his results,
challenged mergers had been based on synergistic effects rather than increases of market
power and potential collusivbehaviout Stillman (1983) conducts a smaller study with a
similar aim where the results were consistent with those of Eckbo. Bothestditid a lack of
significant statistical evidence from stock price movements to support referral to the
antitrust authorities on competition grounds.

The first study using the event study method to examine EU merger control, conducted by
Brady and Feinbgr(2000) analyseghe effect of particular news on EU merger procedures,

for instance regarding decisions to open Phase Il investigations. They focused on stock
market reactions to news of the merging parties and found that enforcement of the merger
regulation has a substantial effect on individual company stock values.

Neven and Rodller (2002nalysel00 EU merger cases from the first ten years of EU merger

control in order to explore the main factors that may account for discrepancies between the
Commisi on’s decisions and the reactions of t he
analysis, they found that discrepancies could be associated with the political economy of

merger control, that discrepancies are more frequent in Phase | investigationsviaead

large countries are involved, and that competitors may play an important rolaviour of
anti-competitive deals.

Bergman et al. (2003) use the insights of Coate and McChesney (1988alysingEU
merger cases and trying to account for decisionsopen a Phase Il investigation and
decisions to prohibit a merger in terms of the factors listed in the final documentation. They
test whether the Commission gives appropriate weight to factors regarded as important ex
ante (for instance published in maengguidelines) and to factors regarded as important by
economic theory (market shares, barriers to entry, etc.).

Duso et al. (2005analyset he st ock market's ability to iden
effects and remedial provisions on transactionseasged by the Commission. They find that

the market seems able to predict the effectiveness of the remedies applied in Phase | and to

produce good estimates prior to Phase |l clearances and prohibitions, but not remedies.

Duso et al. (2007) follow Eckbd®d(B8 3) and Stil Il man (1983) in orde
Commi ssion’s merger d e200% iThey ely drtime theonetical per i od
framework from Farell and Shapiro (1990), using a unique correspondence between changes

in profits of competibrs and consumer welfare to identify ammtompetitive mergers. They

further applythe theoretical framework fromNeven and Roéller (2005), according to which

an antitrust agency maximizes its own utility and third parties (firms, governments, etc.) can

affect its utility, and they build a regression model emalysethe determinants of the

Commi ssion’s decision making. Their results su
be solely accounted for by the motive of protecting consumer welfare. Instbag, suggest

that other factors— such as country and industry effects, as well as market definition and

procedural aspects affect the decision making of the EU antitrust agency.
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Last but not least, Aktas et al. (2007) use an event study approach toaevaihe
hypothesis that the EU merger regulation is protectionist. Téreglysewhether the market
considers the prospect for regulatory intervention in its initial assessment of proposed
mergers and test whether the Commission is biased against mergaiving norEU firms.
They conclude that for mergers initiated by foreign bidders, the probability of regulatory
intervention was increasing with the magnitude of (negative) stock returns of European
competitors around the merger announcement date.

Cleary from this review, merger control in the European Union is becoming an increasingly
popular topic of empirical research, mainly due to the availability of relevant data.
Nevertheless, none of the current studies assesses the most recent EU merger daggs in

of the effects of the 2004 regulatory reform. In additianpst of the studies focus on a
particular empirical question, while we apply a more holistic approach that provides an
insight into the overall efficiency of EU merger control, as descfilneder below.

1.3.  Methodology

In our research, we follow the approach used by Duso et al. (2007), but we apply a slightly

different (and in our view more appropriate) methodology for calculating abnormal returns

and for the subsequent calculation of competit s ’ gains from the merger
use a different method for estimating the marginal effects of dependent variables in our

model, a method that is better suited to PROBIT models with dummy-sigbt variables.

The main contribution of this papés that we constructed a unique sample of 161 horizontal

mergers evaluated by the Commission between 1990 and 2008. Our sample offers an
opportunity to gain the first insight into the effects of the recent EU regulatory reform on

proposed mergers. Note #t none of the previous studies worked with merger cases

evaluated after 2002.

Our methodology can be divided into four main steps. In the first step, we provide some
rationale behind the evalwuation of a merger
market value of competitors. In the second step, we create a representative sample of
horizont al mergers using publicly available in
collect information about mergers and relevant competitors in our sample. Inhine step,

we use stock market data to calculate the abnormal change in the market value of
competitors around the merger announcement date. This information is then used to
identify the market’' s assessment ofsampdhe compe
and to recognize <cases where there are discr
Commi ssion’'s evaluation of the merger, i . e.
mergers that the stock market regarded as jfpampetitive as well as instancegere the

Commission had failed to prevent agttmpetitive mergers. In the last step, we specify our

econometric model using findings from the previous studies and we apply PROBIT regression

to investigate the sources of the discrepancies betweenthem&ark s and t he Commi s
evaluation of mergers, with a particular focus on the effects of the 2004 reform on the

occurrence of these discrepancies.

S
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1.3.1. Step 1z Merger Assessment using the Event Study Approach

In order to evaluate the merger decisions of tGemmission, we need to compare these to
some independent criterion. In contrast to US antitrust procedures, where independent
evaluations are undertaken by both the Federal Trade Commission and the Antitrust Division
of the Department of Justice, the EU rger regulation does not offer any alternative
institutional assessment and the Commission is solely responsible for the whole appraisal
process. Instead, we use the stock market view on the expected effects of the merger on
competitors to evaluatethemgrer °' s competitive effects.

In particular, we look at the effects of the merger announcement on share prices of
competitors to assess the aggregate welfare changes resulting from the merbey.
method relies on the theoretical framework developed by Haaed Shapiro (1990) showing
that under some general assumptions there is a clear correspondence between the effects
of horizontal mergers on consumers and competitors, i.e., if a merger results in increased
profits of competitors, it will harm consumeasd vice versa.

The main advantage of this approach is that we have an independent assessment of the
merger’s competitive effects which we can col
Moreover, we observe stock market reactions on the day of the annouenenrespective

of whether the merger is approved by the Commission in the end. We thus avoid the

censoring problem, as we can include in our sample cases where the merger was blocked by

the CommissioR’

The main disadvantage of this approach is thatneed to rely on the ability of the stock
mar ket reaction to provide a timely and wunbi a
even though that estimate may not be very precise. This assumption is closely connected to
the semistrong version of the effient market hypothesis (EMH) (Brealey and Mayers,
1995). The empirical evidence of the EMH has a long history and there are literally hundreds
of finance papers confirming the general conclusion that developed stock markets are semi
strong efficient, alhough the general belief in the efficiency of stock markets has been
seriously undermined by the recent financial crisis. In addition, there is a question about the
ability of studies using stock market reactions of competitors to distinguish between the
expected anticompetitive effects of a merger and the other information revealed by the
stock reaction, such as changes in the likelihood of future market configurtion.

25 I -
However, censoring is not fully eliminated, as we naturally need to exclude from our sample all cases

where relevant competitors, or their parent compias, are not publicly listed. Another censoring problem may

arise due to sample selectivity of EU merger data. Note that we cannot collect relevant information for

wi thdrawn cases, cases with no documentlatfiierd, parmd etdlue ec a
under the new ECMR. We thus recognize potential censoring problems in our analysis, but it should be noted

that none of these issues has been tackled in any of the previous studies.

26 The main advantages and disadvantages of the evemtysinethod in the assessment of the

competitive effects of mergers are also discussed in Duso et al. (2007).
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1.3.2. Step 2z Selection of Merger Cases and Identification of Relevant

Competitors
First,we have to select a sample of suitable merger cases for our analysis. We use publicly
available information f*Gien the large nGrobernof cases o n

evaluated by the Commission (a total of 4,164 by the end of 2008) and the timesiiiyten

the data collection process, we applied the following selective approach. We start with all
154 Phase Il cases from the beginning of 1990 until October 2008. We have to exclude some
of the most recent cases because of unavailability of Commissjoorts. We also exclude

all the cases that the Commission considered to be of a purely vertical or conglomerate
nature.

We then start with the identification of relevant competitors. One option, widely used in
older studies focusing mainly on antitrustomeedings in the US, is to identify competitors
according to their industry classification codes (i.e., SIC, NACE) and include all firms that
belong to the same industry as merging partiéSuch a method assures a sufficient number

of observations, but iincreases the risk of including firms irrelevant to the competitive
effects of the merger, as industry classification codes provide only a rough estimate of the
real competitive setup of a particular market. Some firms with the same classification code
might be customers or suppliers of the merging parties. Therefore, empirical results from
such a sample might be significantly biaggd.

In order to avoid the shortcomings of this approach, we follow the method applied in more
recent studies that deal withhe EU merger regulation and we work only with the
competitors identified by the Commission
approach is that the Commission’s eaenerts
merger case report includescdear definition of relevant product and geographical markets

as well as a list of competitors present in those markets.

The main disadvantage is obviously that we rely on the information provided by the
Commission to evaluate its own decision making, and results might be biased as a
consequence of this endogenous inconsistency. If the Commission selectively picks relevant
competitors to support its final decision, our results are likely to underestimate the
occurrence of discrepancies between the Commsi on’ s evaluati on
evaluation based solely on movements of the share prices of competitors.

Nevertheless, we still consider this approach to be more suitable for our purposes than
identification using industry classification codes. The nma@ason— besides the above
described shortcomings of industry classification codissthe transparency and replicability

of the Commi ssion’

27 Available at http://europa.eu.int/comm/competition/mergers/cases.

28 See Aktas et al. (2007) for an overview of relevant studies.

29 As pointal out by Clougherty and Duso (2008), if we treated custefiners as competitors, the

abnormal returns would be biased upwardsynergies generated by merger will lead to lower prices for
customer firms. Including firms with no relation to the mergingtjgsrin our sample would generate bias of
competitors’ abnor mal returns toward zero, because

S

s methodol ogy whereby rel
relevant competitors are identified. The Comnussi ’ s approach t o def i

s w

hav

and

such

ev
ni

e C (

1



22

markets is clearly set in an official notice describing the main economic principles and
procedures the Commission should folld%The final case decisions are publicly available

and reveal to what extent the Commissionlléwed the recommended methodology. In

addition, the Commission methodology can be subject to judicial review (both by the Court

of Justice and by the CFI) and the Commission
are regularly challenged in colftThese significant constraints
behaviourthus limit the scope of the aboveescribed bias in our analysis.

For horizontal Phase Il mergers with available documentation, we furdmalysethe

Commi ssion’ s r epor then campdniesidehtified astcompetitore, amda t i o
we exclude from our sample all cases where main competitors (or their parent companies)

are not publicly listed#?Si mi | arly, we exclude all “2 to 17
merging parties are the opltwo firms present in the relevant market and there is no
competitor left after the merger.

Finally, we end up with 72 Phase Il cases suitable for our analysis. In order to obtain a
relatively representative sample and to avoid sample selection problevesfollow the
approach used in previous studies, we randomly select asaniple of Phase | cases, we
apply the identical elimination process described above, and we end up with a total number
of 89 Phase | cases in our samplEor our sample of 161 meeg cases we then collect all

the relevant information from the Commission reports: the names and locations of the
merging firms, the names of all relevant competitors, the product and geographical market
definitions, and the final decisiors.

30 See Commission Notice on the definition of relevant market for the purposes of Community competition law

(97/C 37203). In a preliminary analysis, the Commission investigates whether product A and product B belong to

the same market and looks at the geographic market by analysing msinkegs, prices charged, etc. The

Commission then carries out a more detailed analpssed on the concept of demand and supply

substitutability. In addition, it examines the conditions in which the firms in question operate, taking account of

recent developments in the market, the results of market studies analyzing consumer preferesmedatory

and other barriers to entry, and the views of the mergi ni

i See the comprehensive list of competitioglated European courts judgments available at

http://ec.europa.eu/competition/court/index.html

32 This is again a potential source of bias not discussed in previous studies. Estimating the direction and

size of this bias is, however, very difficult. One of many possibilities is that byliegctases with nofisted
competitors, we are underestimating the foreclosure effects of-pompetitive mergers. Assuming that a large
share of noHisted competitors are smaller firms with limited access to financing, epropetitive merger
leading tolower prices that disrupt revenue streams of competitors is more likely to force disted firm—
unable to adapt to the lower pricesto exit the market. This would lead to higher market concentration and

subsequently lower competition in the market.

33 . . .
We realize that Phase Il cases are eneresented in our sample compared to their real occurrence.

We follow the approach of Duso et al. (2007) and do not consider this a significant measurement problem,

although we realize the potential sample sdlen bias.

3 Our sample is obviously not fully representative for multiple reasons: i}@pEesentation of phase Il

case, ii) excluding cases where no documentation available, iii) excluding cases where merging firms not listed, iv)
excluding cases wine competitors not listed. Therefore, our analysis relies on 'bigger' and more recent merger
cases, but it is not clear that this is causing any obvious bias in the results of our analysis.


http://ec.europa.eu/competition/court/index.html
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1.3.3. Step 3z Construction of Competitor Gains
For each merger in our sample we determine the first day the merger announcement
appeared in the financial pre$3For each of the 348 competitors in our sample, we collect

data on stock pricé§(P,) as wellas on the number of sharesS() on the announcement

date, 260 days before this date as well as 3 days after it to construct the abnormal returns
around the announcement dat e. We also co

particular, we used a countmelevant industry index provided by Datastreaih {.

In order to estimate abnormal returns on the announcement date, we use the market model
approach (Brealey and Myers, 1995):

R =a + bR, *+¢

I 1 ect

Note thatDuso et al . ( 200 7)-—aapeqifit fprm afrihe arketdnedel model ”

whereh is set equal to zero and equal to one. However, this method is more suitable for
the analysis of IPOs, where no historical data are available. We avoid this unmgcessa
simplification and we estimate parametefsandi using historical data. In particular, we
employ stock returns over the 2afny trading period ending 60 days prior to the
announcement daté’ We exclude the 6@ay period in order to minimize the poteati
“p@a@nouncement — unfoonatier’ aboaitf of @asgective merger usually
appears in public before the official merger announcement. Including this period could thus
bias our estimate&® Using the standard OLS approach we estimate the modehpetexs,
which we then use to predict firmi s nor mal return on the a
estimate the stock price return for the hypothetical event where the merger would not have

been announced Iﬁt )

Consequently, we calculatbe abnormal return around the merger announcement date

nnoun

AR, ). Given the possibility of information leaks, which influence fims r et ur n bef or e

after) the merger announcement, and the fact that the market might not absorb the

35

research product that integrates content from newspapers, newswires, journals, research reports, and web
sites).

36 Stock mar ket data were obtained from “Thomson

financial daabase). All prices were transformed into constant 2000 USD thousands.

3 Note that there is no clear agreement in the previous literature on the optimal length of the estimation

period. Eckbo (1983) estimates the parameters of the market model usingdthdays surrounding the
announcement day (day 0) excluding peri6@ through 50. Brady and Feinberg (1998) stop the estimation

period 10 days prior to the first announcement date. Duso, Gugler, and Yortoglu (2005) estimate the market
model over 240 tradig days ending 20 days prior to the announcement day, while Clougherty and Duso (2008)
use an identical trading period that ends 60 days prior to the announcement date. Aktas et al. (2007) use 200
daily observations during a period that ends 30 days bettoeanitial announcement day. In line with Duso et al.
(2007) we follow a conservative approach estimating the market model over 200 trading days while excluding a

relatively long period of 60 trading days before the merger.

38 Including the period immediely before the announcement day would result in underestimation of

abnormal returns, as the estimated parameters of the market model would already capture part of the effect of
the merger announcement on the competitor’s share

The announcement dat e was o0 &ddustomizabld busimfessmewsdddd w Jones F.

Dat ast

price.



24

announcement information quickly enough, we define the total effect as a cumulative
abnormal return (CAR)he sum of the daily abnormal returns within an event window of a

particular length. We computéhe CAR for event windows of different lengths, (before
and ¢, after the announcement date), in particular 1, 2, and 3 days around the
announcement date:

CAR,. =8 AR =& (R - (& &R.)

t=t, t=t,

Based on this data we construct the main

compe

usefa t he assessment of the merger’s competitiyv

merger are firms that the Commission identifies to be present in all relevant markets and are
thus most likely to be influenced by the mergdFirst, for each main compédir i we

CG
(

calculate the individual gain from the mergé:r) )40:

P =4 (AR & 5,

t=t,

For each merger case J in our sampl e, we

CG
from the merger F J ) as the weighted average of the abedefined individual competitor

gains41 The average market capitalization for a given-2@9 trading period is used as the
weight.

arP @G
PCG: il J
J ——
ARG

ilJ

t hen

For each merger case we compare the average ¢

final decis o n . We evaluate the Commission
where a merger was prohibited (Article 8.3) while the market considered itpnopetitive (

CG
P <0). Given the low number of prohibitions in the history of EU geercontrol, we

expanded the definition of a “weak type |

39

complex question. The method suggested by Duso et al. (2007) is to use all competitors available for one specific
merger irrespective of the relevant market in whicteyhare present. Another approach is to use each single
relevant market as a separate observation and then correct for the correlation among these observations with a
clustering procedure at the merger level. Our approach, where we work only with compapitesent in all

relevant markets, might be considered a compromise between these two methods.

40 : . P
In those cases where main competitors are absent, we use major rivals from each relevant market and

control for those cases in our further analysis.

4 Notethat in about 60% of cases the stock reaction of individual competitors had the same sign as the

aggregate cothg)Getitors’ gain

Therighttreatre nt of rel evant competitors when estimat.

"'s deci si o

di sc

ng a
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prohibited or approved with remedies (Article 6.1.b or Article 8.2), while the market
considered the merger to be prompetitive. Furthermore, we als s i f y a “type
di screpancy” for cases cleared by the Commi ssi

CG
8.1) where the stock market reaction was positi\)éJ( >O), thus indicating an anti
competitive nature of the merger.

1.3.4. Step 4z Econometric Model

1.3.4.1.Model Specification
Our econometric model is based on the theoretical framework of Neven and Rdller (2005),
which specifies that an antitrust agency maximizes its own utility and where third parties
(firms, governments, etc.) can affedte agency’ s utility. We as s ume
between the occurrence of both types of discrepancigpd 1 discrepancies T1, type 2
discrepancies; T2 and various explanatory variableX) (that are observable and can
potentially influence the deision making of the agency.

K
Til=g a, X, +e (1)

i=1

k
T2=38 b X, +¢ (2)

i=1

Based on previous studies, we identify factors that might affect the occurrence of
discrepancies and we specify equati¢fhyand(2) as follows:

Ti=a,+aP*+a,BIG_EU+a,PH Il +a,TREND+a,NATIONAL+

(3)
+a,CROSS EU +a,EXTRA EU +a,ECMR_2004+a X +¢

T2= b, +bP+b,BIG_EU + bPH _II + h,TREND+ b,NATIONAL+

(4)
+ b,CROSS EU + . EXTRA EU + 5,ECMR_2004+ b X +&,

Table 1 presents the list of variables used for the specification of the model:
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Table 1: Definition of Variables

Variable Definition

Dependant Variables

Dummy = 1 if a pro-competitive merger was blocked or cleared

m with remedies.

T2 Dummy = 1 if an anti-competitive merger was cleared without remedies.

Independent Variables

Expected gains from mergers for the competitors. Cumulative change
pce in stock market value (relative to an index) for the competitors on the day
around the first announcement date of the merger. The value is
expressed in 2000 constant USD (thousands).

Dummy = 1 if one of the merging part comes from one big EU country

Big_EU (France, Germany, Italy, Spain, UK).

Ph_lI Dummy = 1 if the merger decision was made in Phase Il proceeding.
Official number of the merger case - captures increasing number
Trend of evaluated cases more efficiently then the date (year) of the official
merger announcement.

National Dummy = 1 if the relevant geographic market is national.

Cross_EU Dummy = 1 if the acquirer comes from the country outside the EU and
the merger target comes from the EU.

Dummy = 1 if the both merging parties come from the countries outside

Extra_EU of the EU.
ECMR_2004 Dummy=1 if the merger was evaluated under the new ECMR.
Dummy = 1 if the merger concerns telecom, transports, electricity or
Network ) L
the financial industry.
Vertical_Eff Dummy = 1 if the Commission identified vertical or conglomerate effects.

Dummy=1 if there is not at least one competitor active at all merger-

No_Main_Competitor
- - P -relevant product markets.

Same_Country Dummy = 1 if the both merging parties come from the same country.

The following section provides a more detailed discussion on the explanatory variables used
in our model.

Power of Competitors

The Commission is often criticized for ggzexcessive attention to the welfare of competing

firms.*? Typically, during the merger evaluation procedure, the Commission takes into

account the concerns of competitors and their views on the competitive effects of the

proposed merger. This apparent withness to listen to competitors gives rise to concerns

about the possible influence of competitors on the final decision of the agency. For this
reason, we include a proxy for the competitor

42 See Neven and Réller (2002) for further details.



27

decision, measured abe expected change in the market value of the main competitors (
|5‘CG)
Institutional Factors

There are a number of institutional and political economic variables that may influence the

Commi ssion’s deci si on omssstudie$ghe sizefthe cogngneis t ed i n
which the merging firms originate +dlarges pl ay a
countries might, for instance, exercise significant political pressure to have an anti
competitive transaction cleared if it befits their national champions, thus increasing the

occurrence of type Il discrepancies. We therefore control for cases where the merging

parties are from large EU member states (variddifg EU.

Procedural Issues

Regarding procedural issues, some csithave pointed out the inadequacy of Phase |
proceedings, as the Commission might not have enough time and resources to evaluate
complex merger cases propefffiTherefore, we test whether the occurrence of type I
discrepancies is positively correlatediwPhase | proceedings (variafftel ).

Anot her guestion that arises with respect to
increasing workload. While the average number of transactions evaluated during the period

of 1996-1999 was only 124 cases peryeart he expert teams’ workl oad
last decade, reaching 321 cases per annum between 2000 and 2008. We thus control for the

effect of increasing workload in our model (variablend.

Another issue of concern is the market definiton appti i n t he Commi ssion’ s
Neven et al. (1993) claim that EU merger guidelines are biased toward excessively narrow

market definitions, both in terms of the wording of the guidelines and in actual practice. As a

result, a narrow market definition male associated with a higher frequency of type |
discrepancies, i.e., too narrowly defined markets might result in exaggeration of the anti

competitive effects of the merger in particular submarkets, neglecting the overall

competitive dynamics of the markeoncerned. We use all cases where the Commission

identified the relevant geographical market as national in scope as a proxy for narrow

market definition (variabl&ational).

Preference for Domestic Firms

Disagreements between the EU and US regulatoisases that fall under both legislations
(in particular in the GE/Honeywelland Boeing/McDonnell Douglamergers and in the
Microsoft antitrust case) uncover another important issugotential protectionism of
domestic firms in the EU. The financial préss often raised the suspicion that the EU

a3 See Duso et al. (2007) for further details.

a4 SeeNeven and Rdéller (2002) for further details.

® Strong type | discrepancies, i.e., grompetitive mergers blocked by the Commission, are in this case

irrelevant as mergers cannot be blocked in Phase | proceedings.
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focuses more on the protection of domestic competitors rather than consuffietktas et

al. (2007) find that the more harm suffered by European rival firms when the acquirer is
from outside the European Communitthe greater the likelihood of European regulatory
intervention against the proposed combination. Such evidence does not support an
unambiguous conclusion of protectionism, but it certainly raises some doubts. We therefore
distinguish the type of the meggs in our sample- intra-European, extré&european, and
crosseuro-border mergers— to control for this potential effect (variable€ross_Eland
Extra_EY

Effect of the 2004 Reform

We include a variable that should at least partially capture the recegislitive changes in

the EU merger regulation (variablECMR_2004"" The promised consumariented

approach in the evaluation process, clear specification of countervailing factors, and
prolonged investigation periods might have had a positive effectloet Commi ssi on
accuracy. We thus expect lower occurrence of both type | and type Il discrepancies since the
introduction of the new legislation.

S

In light of the above discussion, the right side of both equations consists of other factors that
could affectthe occurrence of both types of discrepancies. The vector X contains other
important controlling variables, such as specific treatment of mergers in network industries
(variableNetworK and the presence of vertical effects (variaWdkertical Eff—see dove.

1.3.4.2.Model Estimation

PROBIT Regression

Following the methodology applied in previous studies, we use PROBIT regression to

estimate equationg3) and (4). The PROBIT model can be derived from the assumption that

there exists a latent unobservable vadalP*—i n our case the Commi ssi ol
anti-competitive effects of the merger. If the latent variable takes a value above some

critical level, then the merger is prohibite®%£0Q, otherwise it is approvedPEl) Thus, for

each subsample (proompetitive and anticompetitive mergers) we estimate the

parameters of the model assuming that the latent variable is generated by the model:

P =bX+e (5)

where b is a vector of parameters (weightsX is a vector of explanatory variables, and
e~ N(0,)) is a random shock. It is then easy to show that:

46

See for instance the Financial Timestai cl es by J. Johnson, “A poor prescr
champions” from 27 March 2004 and by A. Mi chael s, “ Ambas:
20 April 2007.

4 The | imited size of our s amptlofthe segulatorwreform,se.,t o t est onl

looking for the significant changes in the model intercept for the subsample of cases evaluated under the new
merger regulation.
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PrP=1 =F(biX) (6)

This gives us the likelihood for both cadespandP=1 Assuming th@bservations are i.i.d.,
it is easy to construct the sample Wigelihood. This can be maximized using standard
nonlinear maximization algorithms.

However, we should note thahe announcement of a merger states the intention of the

merging parties and is usually subject to review by antitrust agencies. Therefore, the stock

market reaction to the particular event reflects not only the estimate of the change in the

future performance of the merging parties, but also the likelihood that the deal will be

cleared. The change in the value of the stock at the time of the announcement is equal to

the probability of clearance times the value that will be generated by the transaction.

Therefore, the anticipated profits cannot be exogenous, as the market takesagrount

the antitrust procedure (Aktas et al., 200°/)n order to overcome the endogeneity of the
observed competitors’ gai ns, we use the approe
the PROBIT model, regressing the probability of merger clearanche subset of relevant

exogenous variables. Then, for each merger case in our sample we divide the observable
competitors’ gains by the predicted probabilit
to reconstruct the real effects of the mergern competi tor s’ profits a
estimating equationg3) and (4).*°

Marginal Effects

The equation coefficients estimated by the PROBIT regression do not illustrate the partial
effects of a change in a particular explanatory variable on the dependsmidble, as is the
case for linear regression models. A default method to overcome this difficulty, offered by
most statistical packages, is to calculate the marginal effects (partial derivatives) at the
values of the independent variables fixed at themmple means. This is the standard
method used for the calculation of marginal effects in previous studies (Duso et al., 2007).

Note, however, that this approach has two main limitations. Firstly, the formula is not very
intuitive in the presence of dummvariables: the sample means used in the calculation of
marginal effects refer to nonexistent observations, as the dummy variable never takes the
value of its sample mean. Secondly, this method might generate estimation bias in the
presence of observatianwhere one continuous variable takes extremely high (low) vafues.

48 Note, however, that we only need the sign of the expected stock price change in orelealt@te the

competitive nature of the merger used for identification of type | and type Il discrepancies, as the probability of

the merger being cleared is always roegative.

49 LetP“®ve t he abnor mal change i n t ldayofambunocementbftheo mpet i t or
merger. Let thep be the probability that the market assigns to the event that the merger is cIeared.Frﬁ(énp

HCGcan be interpreted as the expected change in competitoc

is cleaed by the antitrust authority. Singemust be nonnegative, P ce andP “®have the same sign, enabling

us to identify anticompetitive (prec o mpet i ti ve) cases using only the observed

>0 This is exactly thease of our samplé? CG takes extremely high values for observations where large

corporations are identified as competitors (such as AT&T with its market capitalization of almost USD 30 billion).
Those observations push the sample mea @G well abovestmedian value, and most of the observations in
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To remove these limitations, we follow the method suggested by Bartus (2005), which is
becoming increasingly popular among researchers in social sciences working with large sets
of dichotamous control variable3'.

We define average marginal effects (AME) as the average amount of the change in the
expected value of a dependent variable:

AME, = b, = f(bx) (7)
N o

where bx" denotes the value of the lgar combination of the parameters and variables for
the K" observation.

In order to estimate the marginal effects for dummy variables we use the following formula:

AME® =23 {F(6x X =3~ F(ox* X =0}

k=1

(8)

Using the formulas above, we calculate tiverage marginal effects across the full sample,
thus avoiding the problem of setting dummy variables at their means, as well as the
potential negative effect of extreme values of continuous variables. Note that we use
“mar gi nal e f f e csectichs onhynfor explanatdryoplurposes whileyin fact we
always refer to the AME.

1.4. Results

1.4.1. Descriptive Results

Our sample includes selected EU merger cases completed by the Commission in the period
1990-2008. We work with 72 Phase |l cases, 89 Phase | casds total number of 348

competitors with complete information. As described in the previous section, we computed

the abnormal returns of competitors around the announcement day. The cumulative

average abnormal returns (CAARS) of the competitors in ampte are-0.13%,-0.24%, and

-0.33% for the 8 5, and #day event windows, all being statistically significant at the 5%
significance | evel. The negative competitors’
evaluated by the market as prmompetitive onaverage, which is in line with Aktas et al.

(2007) , who find the ¢ omp04% dudng an'tllaZévénR t o be
wi ndow. On the other hand, Clougherty and Dusc

the sample havé® CG below the mean. By computing the marginal effects at the fixed means we underestimate
the effect of dummy variables, making the variaBIEG the perfect predictor. Instead of excluding etvations

with extremely highP CG, we apply the method suggested by Bartus (2005), which overcomes this problem.

51 See, for instance, Hytinen and limakunnas (2007) and Jens et al. (2008). Note that Bartus (2005) only focuses
on AME calculation in STATAr Banore conceptual discussion, see Chamberlain (1984, p. 1,274).
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of 0.37% over the-8ay event windowIn general, there is mixed evidence on the effects of
mergers on rivals see Aktas et al. (2007, p,106) for a recent overview.

For each merger case, we cal ®Pi9astheewkighteth e aver a
average of changes in the marketlwa of main competitors, and we identified the

di screpanci es bet ween the Commission’s &evalua
merger. As can be seen froable 2, the distribution of discrepancies does not vary

significantly and we therefore focus only on results from thday window in our further

analysis.

Table 2: Frequency of Discrepancies by the Different Window Lengths (in %)

Frequency of discrepancies

Window length Type | Weak Type | Type Il
3 days window 5,81 22,05 56,33
5 days window 4,76 22.62 55,84
7 days window 3,70 20,80 58,25

Table 3 reports the number of cases in our sample according to the decisions taken by the
Commissionand according to the stock market evalu
effects. Unconditional clearances are associated with Article 6.1.b decisions in Phase I, as
long as they do not involve conditions, and with Article 8.1 decisions in Phase kurlgimil
prohibitions are associated with Article 8.3 decisions (only in Phase Il). Cases cleared with
remedies imposed on the merging parties are associated with Article-6dHzisions with
conditions (Phase ) or with Article 8.2 decisions (Phase IIpbs&rve that 52% of all cases

are classified as proompetitive. Given that a merger is poompetitive, only 4 out of 84

cases (4.76%) are blocked and involve strong type | discrepancies. Weak type | discrepancies
are observed in 19 out of 84 cases, om&n22.6%. Given that a merger is atawimpetitive,

43 out of 77 cases (55.8%) involve type Il discrepancies.

Table3:Deci si ons and Competitorsdé Gains

Phase | Phase Il
Atelp | AMELD Art8.1. Art8.2. Art8.3.
(Cleared) (C1eATCAWI |y gy  (ClearedWith = o ibited)
remedies) Remedies)
Negative Gains 43 3 18 16 4 84
(pro-competitive)
Positive Gains 33 4 10 26 4 77
(anti-competitive)
Total 76 7 28 42 8 161

Note also that our data identify as strong typdiscrepancies in two out of three cases that
were later overturned on appeal by the GFhamely, theAirtours/First Choicend Tetra
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Laval/Sidetases. The other controversial cas&chneider/Legrand was not identified as
52
an error:

Regarding conditining error occurrence on the particular Commission decision, our data
find that the number of strong type | discrepancies in relation to the total number of
prohibitions is 4 out of 8 (50%). Excluding those cases where the Commission raised serious
concerrs about possible foreclosure of competitors, we get 3 out of 8 (37°5W¢ith
respect to weak type | discrepancies, the total number is 23 out of 57 (40.4%), or 17 out of
57 (29.8%) when controlling for foreclosure effects. Regarding type Il discrepascias
percentage of all mergers that were cleared, our data suggest that the share is around 41.3%
of the cases in our sampté.

The estimation of equation&) and (4) proceeds by splitting our dataset into argind pro
competitive subsamples. In particnjave estimate(3) on the sample of prawompetitive
deals P $® <0). We use the weak definition of type | discrepancies for construction of our

dependent variable- we setT1 = lwhen a precompetitive merger was blocked or cleared
with remedies. Equation(4) is estimated on the sample of all amtmpetitive deals (

PS¢ >0) and we seff2 = 1if an anticompetitive merger was cleared without conditiots.
The summary statistics are providedTible 4 in Annex 1.

1.4.2. Weak Type | Discrepancies

The results are presented ifable5 and Table6 in Annex 1. Our results suggest that the
occurrence of discrepancies between the Commission and market evaluations cannot be
explained by the random process, i.e., there are other factors that determine the occurrence
of these discrepancies.

Regarding the power of competitors, our results suggest that competitors have no influence
over the Commi ssi on’-compelitve mergers are coacserned. With a s
respect to preferential conditions for large EU countries, we find varididfeEUto be
significant at the 5% level. According to the estimates of marginal effectabie 7, the

52 A fourth appealed case, General Electric/Honeywell, was not included in our analysis due to the fact

that the merger resulted in the creation of a monopoly in the market for large comaiget engines-a se

called 2to-1 case. For more details on the selection criteria see section 6.1.1.

53 .
I n cases where a serious threat of foreclosure of

might reflect the possible exit of the corefitor from the market rather than an expected increase of
competitiveness in the market.

4 Compared with the findings of Duso et al. (2007), our results also identified about half of all cases as

pro-competitive, but the frequency of errors conditional mmerger competitiveness diverge: 4.75% of type |
discrepancies, 56% of weak type | discrepancies, and 42% of type Il discrepancies. Our dataset thus shows a
higher occurrence of type Il discrepancies and a lower frequency of weak type | discrepanaest &ug007)

find similar probabilities of the occurrence of both types of discrepancies, but in their case discrepancies occur in

roughly one in four mergers that are cleared (or blocked).

%5 The estimations were carried out using STATA 9.2 softWéeecontrolled for collinearity and potential

outliers. All standard errors are heteroskedasticity robust.
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large EU countries have about a 20% lower chance of getting &opnpetitive deal
curtailed by the Commission.

Considering procedural issues, we seetthariable Phase llis significant at the 1%
significance level and has a positive sign, implying that weak type | discrepancies are more
likely in Phase Il. The probability of a fmampetitive deal being curtailed is about 50%
higher in Phase Il. On thether hand, the steadily increasing number of caséeertid
appraised by the Commission does not have any significant effect on the occurrence of weak
type | discrepancies.

The effect of the variabléational is not statistically significant. Thus, narigwdefined
markets do not lead to an unnecessary burden being imposed ooqrpetitive deals?

Our estimates suggest that there is no evidence of protectiohettaviour by the EU
antitrust agency. While variabExtra_EUs statistically insignificanthe effect ofCross_EU

is significant at the 5% level. Moreover, the probability of unnecessary remedies (or a
prohibition) is about 23% lower when the acquirer comes from outside the EU. One possible
explanation is that these large multinational mergessally fall under the scope of several
antitrust agencies. Therefore, the existence of multiple independent assessments might
generate a disciplinary effect on the EU regulator.

With respect to the effects of the EU regulatory reform, we see that vaiaGIMR_200is

not significant at the 10% level. It should be noted, however, that the variable is not
completely insignificant (the -palue being around 0.13) and that the marginal effect
estimate suggests positive effects of the refornweak type | disepancies are 20% less
likely for cases evaluated under the new ECMR.

Concerning the other controlling variables, we do not find any significant effect of network
industries NetworK), nor does the existence of vertical effects show any significant impact
(Vertical_Effects Cases where the merging parties come from the same country do not
have any significant effect on the frequency of weak type | discrepancies either
(Same_Countly The only significant controlling variable No_Main_Competitor— the
probability of weak type | discrepancies is about 17% higher for cases where several product
markets were identified but none of the relevant competitors was present in all of the
markets®’

We also control for the potential bias associated with the preseridereclosure effects. As
already mentioned, negative competitor gains might be induced by expected foreclosure of
competitors rather than by increased competition in the relevant marketisese mergers
would thus be wrongly classified as prompetitive. Therefore, we exclude cases where the
Commission raised concerns about the foreclosure effects of the merger and-estimeate

% Note again that we assumed that imposed remedies increase consumer welfare. Therefore, from the

definition of weak type | discrepancies, imposinogditions and obligations on particular product markets only

increases the overall positive effect of mergers evaluated aspnapetitive by the stock market.

57 The interpretation of this result is rather ambiguous. One possible explanation is to cdhoset

errors with a too narrow product market definition. However, there is also a potential measurement error
resulting from the inability to capture the overall competitive effect of a merger.
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equation(3) on this restricted sample. As we can see froable 4, the parameter estimates
do not change considerably. Wessyve a significant change in two parameters only.

First, the variabléNationalbecomes significant at the 10% level. If the Commission identifies
at least one of the markets concerned as national, the probability of a weak type |
discrepancy increases lapproximately 13%. Second, the vertical effects of the proposed
transaction seem to play a significant role now. The probability that unnecessary remedies
will be imposed on a deal considered grompetitive by the market decreases by 17% in the
presenceof vertical effects. The interpretation of this result is again ambiguous. One
possible explanation is that our restricted sample does not cover any mergers where vertical
(conglomerate) effects could potentially lead to the foreclosure of competitorstidaér
mergers that do not lead to the marginalization of competitors are usually considered
beneficial for consumers, mainly due to elimination of double marginalization (Tirole, 1988).
The incentive for the Commission to impose remedies might thereforiewer for merger
cases where positive vertical effects are observed.

1.4.3. Type Il Discrepancies
Turning to the analysis of type Il discrepancies, our results again suggest that they cannot be
considered random.

Regarding the influence of competitors, we fimdriableP °° to be significant at the 1%

significance level. Interestingly, the coefficient has a negative sign, implying that the more
positive the expected increase in competitors
competitive merger will be cleared. This is slightly counterintuitive, as one would expect the

effort of competitors to influence the agency to increase with the size of the anticipated

gains from the merger, thus resulting in a positive relationship betw@éf and type II
discrepancies. One possible explanation is that the Commission takes into account the stock
market reaction to the merger announcement when evaluating the proposed transaction.

An overly optimisti c kgndghtpadtdantalty triggér a morergarefal i t or s’
assessment of the merger by the regulatdnte, however, that the magnitude of this effect

appears relatively marginal. For illustration, an increase in equity of about USD 240 million

around the announcement de — which equals the median gain in our antmpetitive
sample—would result in an approximately 5% lower probability of a type Il discrepancy. We

thus consider the influence of competitors to be of minor importance.

The variableBig_EUs not signifiant and our results suggest that large EU countries cannot
use their political power to get the Commission to clear-aoinpetitive deals.

Regarding procedural issues, the variaBlease_lis again highly significant and large in
magnitude. The marginaffect implicitly shows that the probability of approving an anti
competitive merger is some 48% larger in Phase I. This observation is further supported by
the significance of th@rendvariable representing the increased workload coupled with the
higher proportion of cases decided in Phase | proceedings. According to our results, the
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probability that an anticompetitive merger will be cleared has increased slightly (on average
by 2% p.a.) in the last decadf®.

A narrow market definition Nationa) signifcantly increases the chances that the anti
competitive effects of a proposed merger will be recognized by the Commission. If the
Commission identifies at least one of the markets concerned as national, the probability of
an anticompetitive merger being ebred decreases by 13%. Note that, according to our
data, the positive effect of the national market definition (a lower frequency of type Il
discrepancies) is of comparable magnitude to the negative effect arising from an unduly
narrow geographic marketealinition (higher occurrence of weak type | discrepancies in our
subsample corrected for foreclosure effects). However, given the significantly higher number
of mergers cleared by the Commission and the negative effects etamipetitive mergers

on consuners, a higher frequency of weak type | discrepancies might be seen as a
reasonable price to pay for the higher probability of identifying -aotinpetitive deals.

As in the case of weak type | discrepancies, our estimates suggest that there is no clear
evidence of protectionistbehaviour by the EU antitrust authority. While the variable
Extra_EUs statistically insignificant, the effect Gross_El significant at the 5% level. The
negative marginal effect implies that amompetitive mergers involvingeU firms (both
target and acquirer) have about a 21% higher probability of being cleared. Again, this might
be explained by more careful examination of cresso-border cases rather than by
systematic discrimination against foreign acquirers by the Casion.

The variableECMR_2004s significant at the 10% significance level. Our results suggest a

positive effect of the 2004 reform; type Il discrepancies are about 22% less likely under the

new EU merger control system. It therefore appears that the prasne d “economic
approach” and the procedur al i mprovements of t
to better align its merger evaluations with market expectations, at least with respect to
combinations assessed as aoctimpetitive by the market.

Considenig the control variables, none of them proved significint.

1.5. Conclusion

We collected a unique representative sample of 161 merger cases evaluated by the
Commission in the period 1990 to 2008 and we empiricafiglysedthe efficiency of EU
merger control. We collected information on 348 relevant competitors and used stock
market data to identify mergers that the market anticipated as -@aotinpetitive. From this,

we identified instances where the Commission had prohibited mergers that the stock market

%8 The average number of cases evaluated yearly is abautr8the period 1998008. Using a rough

estimate of the “average” marginal effect, we can simply

marginal effect to get the change in the probability of a type Il discrepancy.

%9 Note that we controlle for potential misspecification of our model by excluding the insignificant

control variables and repeating the PROBIT regression. Nevertheless, neither the sign of the coefficients nor the
significance of the other variables changed. Therefore, we ptabkerresults including the insignificant control
variables as well.
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regarced as precompetitive as well as instances where the Commission had failed to

prevent anticompetitive mergers. Using the PROBIT model, we further investigated the

sources of these discrepancies with a particular focus on the effects of the 2004 regulatory
reform on the occurrence of these discrepancies.

In line with previous studies, our results suggest that the discrepancies between the
Commission and the market are mainly driven by procedural and institutional factors. We
also reject the claim that thedinmission listens too much to competitors at the expense of
consumersTo the extent one accepts that the primary objective of an antitrust agency is to
protect consumer s, these findings can be
broader objective. Nevertheless, taking into account total welfare perspective (i.e. both
consumer and prodcer surplus), this finding also raises interesting questions about the
Commi ssi on’
maki ng. Based on authors’ best knowl edge,
in which the Commission decided to put a significant weight on the efficiencies argument
and/or decided to allow a merger based on this type of evidéfice.

Our evidencdurther suggests that mergers involving firms from large EU countries have a
significantly lower probability of bearing unnecessary remedies imposed by the Commission.
However, we did not find any evidence that the Commission is willing to clear anti
competitive deals involving firms from large Member States. We do not find any evidence
supporting the alleged protectionisbehaviour by the Commission, either. Our results
suggest only that mergers involving a foreign acquirer are examined under closeénycrut
We do recognise, however, that this finding may indicate that foreign acquirers are prepared
to do more risky deals (in merger approval terms) than European firms. For instance, it is
generally recognised that the US merger control tend to be legs 8t terms of consumer

i Nt e

s ability to appropriately consider

t her

protectionvisavi s it's European counterpart. Therefor

more aggressive on the acquisition deals in the EU than European firms, all else equal.

Procedural issues still play a significant rdlae probability that an anrttompetitive merger

will be cleared is significantly higher if the final decision is made in a Phase | proceeding. This

is accompanied by a significant effect of the increasing workload of expert teams on the
occurrence of trs type of discrepancy. On the other hand, Phase Il proceedings often result
in the imposition of unnecessary remedies on mergers evaluated asgmpetitive by the
market. We believe that this could be for three reasons:

9 first, it is possible that the Gomission becomes more reluctant to approve a merger
without remedies once the transaction goes into Phase II, as this would undermine
the Commi ssion’s initial position of

serio

60 Accordingto OECD (20k®}¢ 2 RIS GKS /2YYA&aarz2y KlFa Ay | ydzYoSNI 27

potential for procompetitive effects to satisfy the necessary conditions under Ej¢meentrol. These
cases primarily concern ndrorizontal merger cases, but also include horizontal mergers. At the same
time, the Commission has so not identified a horizontal merger where the harm would have been
counteracted or even outweighed by oY LISG A G A @S SFFSOG a dé
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9 second, it is also possible that asesult of its indepth investigation in Phasethe
Commission discovers new potential issues with the proposed merger (which were
not considered in Phase I) and decides to err on the side of caution by requiring
remedies to address these specific issuaithough they may not be anti
competitive to the extent that they would justify the remedies imposed); and

9 third, the prolonged investigation in Phase Il also implies that it is easier for third
parties (i.e. competitors, consumer groups) to intervenethe proceeding and
increase the probability of remedies being imposed.

On balancggiven the significantly larger proportion of transactions decided in Phase |, the
unnecessary remedies can be considered a reasonable price to pay for a higher probability
of identifying anticompetitive mergers. Our data suggest a positive effect deriving from the
2004 reform, at least with respect to mergers evaluated as-empetitive by the market.

We found that for mergers appraised under the new regulation, the podiba of an anti
competitive deal being cleared decreases significantly. We did not find any significant effect
of the 2004 reform on the occurrence of weak type | discrepancies: the occurrence of
unnecessary remedies has not decreased as a result afetvemerger control systeni*

We recognize a need for further research in this area, and more data could confirm the
robustness of our results and fully capture the real effects of the recent regulatory reform of
the EU merger control system. A larger datample would allow for more advanced
econometric analysis, enabling us to test the effects of the 2004 reform in more detail. We
could, for instance, look at the systemic effects of the reform by testing whether there is any
significant change in the slep of relevant explanatory variables, i.e., something that the
limited size of our current sample did not allow for. Another potential approach would be to
look at the real eypost effects of mergers on competition and prices in the relevant
markets, instad of relying on the eante evaluation provided by the stock market.
Although this approach has a number of shortcomings, it would allow us to move away from
the controversial efficient market hypothesis, on which our current approach depends
heavily.

1.6. Annex 1

Table 4: Summary Statistics

Variable Obs. Mean Std. Dev. Min Max

61 An interesting question, not necessarily addressed in the current research is whether the Commission is

becoming more or less likely over time to force mergers in the Phase Il investigation, all else equal, and to
what extent the meging parties themselves are becoming more comfortable going into Phase Il
investigation and getting more opportunity to convince the Commission about the strength of their pro
merger arguments.



Table 5:

W_Type_| (T1) 84 0.4167 0.4960 0 1
Type_ll (T2) 77 0.6753 0.4713 0 1
pce 161 63302 1704696 - 8105858 11500000
Big_EU 161 0.7019 0.4589 0 1
Trend 161 2275 1489 12 5123
National 161 0.3665 0.4833 0 1
Extra_EU 161 0.1180 0.3236 0 1
Cross_EU 161 0.1863 0.3906 0 1
ECMR_2004 161 0.2857 0.4532 0 1
Network 161 0.1429 0.3510 0 1
Vertical_Eff 161 0.3230 0.4691 0 1
No_Main_Comp 161 0.2360 0.4260 0 1
Same_Country 161 0.2609 0.4405 0 1
Probit Results

WType | WType | Type ll

discrepancies discrepancies discrepancies
Dependent variable Foreclosure Correction
Coef. p-Values Coef. p-Values Coef. p-Values

pce -1.74E-07 0.2310 -2.59E-07 0.2550 -1.63E-06 0.0000
Big_EU -0.9480 0.0470 -1.0807 0.0350 -0.8586 0.1280
Phase_lI 2.0985 0.0000 2.0629 0.0000 -2.7779 0.0000
Trend 0.0002 0.3120 0.0001 0.7560 0.0005 0.0880
National 0.5671 0.1240 0.6832 0.0970 -1.1176 0.0530
Cross_EU -1.1965 0.0340 -1.1272 0.0500 -1.6912 0.0120
Extra_EU -0.2228 0.7710 -0.1091 0.8900 0.3541 0.6850
ECMR_2004 -1.0484 0.1370 -0.4232 0.5690 -1.7101 0.0930
Network 0.1995 0.7350 0.3486 0.5690 0.1978 0.7280
Same_Country -0.1772 0.6760 -0.4050 0.3680 -0.7581 0.1590
Vertical_Eff -0.7326 0.1240 -0.9050 0.0650 0.5698 0.2800
No_Main_Comp 0.8185 0.0160 0.8707 0.0100 0.0047 0.9940
_cons -0.9263 0.1090 -0.7546 0.1910 3.6229 0.0000
Observations 84 78 77
Log Likelihood -30.738206 -28.687419 -16.832526
Chi-Squared 53.26 44.85 34.12
Significance level 0.0000 0.0000 0.0006
Pseudo R2 0.4612 0.4527 0.6532
Correct Predictions 0.8095 0.7949 0.8961

38

Notes: The estimation of Weak Type | discrepancies is on the sub-sample of pro-competitive mergers, while the estimation of Type Il
discrepancies is on the sub-sample of anti-competitive mergers. The dependent variables are weak typel (T1) and type2 (T2)
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discrepancies. The P ¢ variable is corrected for p, the predicted probability of the case being cleared obtained from a probit
estimation on the full sample, where dependent variable is Clear and the exogenous variables are a constant, Big_EU,
Phase_lII, Trend, National, Cross_EU, Extra_EU, ECMR_2004, Network, Same_Country and Vertical_Eff.

Table 6: Marginal Effects

WType | WType | Type ll
Dependent discrepancies discrepancies discrepancies
variable
Foreclosure Correction
Coef. p-Values Coef. p-Values Coef. p-Values

pce -3.48E-08 0.2280 -5.22E-08 0.2440 -1.95E-07 0.0000
Big_EU -0.1976 0.0240 -0.2262 0.0120 -0.0981 0.1580
Phase_lI 0.4977 0.0000 0.4747 0.0000 -0.4705 0.0000
Trend 0.0000 0.3000 0.0000 0.7550 0.0001 0.0600
National 0.1107 0.1470 0.1299 0.1320 -0.1354 0.0630
Cross_EU -0.2250 0.0050 -0.2104 0.0070 -0.2100 0.0090
Extra_EU -0.0437 0.7650 -0.0217 0.8880 0.0411 0.6740
ECMR_2004 -0.2054 0.0850 -0.0845 0.5430 -0.2092 0.1090
Network 0.0407 0.7380 0.0730 0.5820 0.0233 0.7260
Same_Country -0.0349 0.6710 -0.0784 0.3400 -0.0974 0.1820
Vertical_Eff -0.1420 0.1030 -0.1720 0.0360 0.0736 0.2220
No_Main_Comp 0.1694 0.0270 0.1821 0.0200 0.0006 0.9940

Notes: Coefficients represent average effects of partial derivative of E[y] = F[b X For the binominal (dummy) variables, coefficients

represent the effect of discrete change of dummy variable from O to 1.
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2. Regulating broadband access services - has the
traditional model of entry and investment worked in
Central Eastern Europe?

2.1, Introduction
The objective of EU policy making in the area of telecommunications has been to improve
consumer outcomes by seeking to facilitate, amongst other things, competition between
fixed line operators.

If consumers can choose between competing opera which offer fixed
telecommunications services, then regulation o
The mo st desirabl e form ol acdmpent i tdoompewao uli
infrastructure or eneto-end competition), where alternativéixed operators build their own
networks to compete with the fixepd,atd oppnér b
competitiorf? offers the greatest potential to roll back regulation and rely, to a greater

extent, on competition to improve consumer outcosie

Furthermore, it is generally accepted that, as iApdtform competition allows competition

across the whole of the value chain, it increases the potential for innovation, and improves

the incentives to invest and to decrease c65tall else equalherefore, where feasible and

sustainable, inteplatform competition is more desirable than accdmsed competition

(different providers supplying services to consumers, using wholesale access products based

on a fixed incumbent operator’s infrastructure

However, the extent to which inteplatform competition is feasible has been widely
debated. Certain parts of an incumbent’
network, have been considered not to be replicable. This is primarily becahss been
considered that it is not economically viable for new entrants to invest in the sunk costs
involved with rollingout a new access network, where an existing network is already
present, due to the very significant economies of scale.

S net w

62 Throughout this papepl,atweodunsé ref Hmasst @ d’'ms cud ieme teirt i on as

equivalents.

&3 This, for example, has been the approach in Hong Kong. As a large proportion of households are able to

choose between two or three different providers that separately operate their own infrastructure
regulated access to the local loop was removed from the incumbent operator. See, for example,
Legislative Council Brief, Review of Type Il Interconnection Policy, 6 July 2004.

o4 See for ex ampA c ceroll@paoftee bélief b thé gdvantdgescompetition is that it should
extend across the whole of, or as much as possible of, the value [chailne medium and lorgun
desirable outcome is, however, competition on level terms among operators of the kind which is already
found in mobile markis® ¢
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The regulatoy policies to achieve the goal of competition, and mitigate the causes of market
failure, have evolved over time. The development of a Europe wide regulatory policy in
telecoms markets can be traced back to the 1998 telecommunications package. Thisepackag
liberalised entry into telecoms markets in the European Community and set out rules on
interconnection between networks. In implementing the law, national regulators in Western
Europe (WE) countries required wholesale access products which enabledstitnge of

the incumbent’s voice services (uselegian whol eseé
(CPS)). While the aim was to improve competition, the results were rather limited. On the
one hand, reselling of the i ntonasbmrantstosld pr oduct
use CPS to build a customer base. However, these regulations proved insufficient to
promot e infrastructure based entry. l ncumbent

segment remained strong.

The 2002 telecommunications package was attempt to improve the efficacy of
telecommunications regulation and enable a greater degree of infrastructure based
competition. It developed regulation in a number of ways which reflected the Lol. First, it
identified a list of wholesale markets wiee typically incumbents had significant market
power. Second, it explicitly articulated that the purpose of ex ante regulation should be to
address wholesale access bottlenecks, and that where ex ante regulation was sufficient to
mitigate competition prol®ms at the retail level, then regulation at this level could be
withdrawn. In principle, as competition developed at each level of the value chain, it would
become possible to withdraw ex ante regulation at that level, focusing it ever more
upstream. Thisapproach to regulation was thus intended to enable greater competition
over those parts of the supply chain where competition was economically feasible.

However, as less of the supply chain is open to competition under abesssl entry
compared to infratructure-based entry, the welfare gains associated with competition are
likely to be more limited for accedmsed entry compared to platforfhased entry

The Lol provided an apparent solution to the dilemma faced by regulators wanting to
promote competiton while not inhibiting incentives for entrants to invest in their own
infrastructures. It proposed that rather than viewing acebased entry and platform based
entry as substitute forms of competition, they should be seen as sequential, complementary
steps.

A growing body of literature has attempted to empirically test whether the Lol model of
competition applies to WE telecoms markéWVhile the Lol has been studied from a
number of perspectives, we are not aware of a study which has explicitly evedidts

& For simplicity, we use the term “Western European cou

states: Belgium, Denmark, Germany, Greece, Spain, France, Ireland, Italy, Luxembourg, Netherlands,
Austria, Portugal, Finland, Sweden, United KingdByprus and Malta. The more accurate term would be
“Western, Northern and South European countries”
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application in Central Eastern European (EEBlntries. This is an important question
because there are significant differences between CEE and WE countries which may mean
that a Lol may be expected to be relevant for WE but not in CEE.

As CElstates acceded to the European Union in 2004, and later in 2007 (Bulgaria and
Romania), they adopted the 2002 telecommunications regulatory framework. However,
compared with WE, di fferences i n CEE countrie
CEE@quntri es'’ tel ecoms mar ket s, and the fact t h
based regulation at a later point in time than WE countries may have led to differences in

how competition would develop in CEE countries. In particular, the differingcyeg
telecommunications technologies, economic and demographic circumstances, and the way

in which regulatory frameworks were implemented are likely to have affected the incentives

of operators wanting to invest in broadband technologies, whether usinghanii mbent ' s
network or their own infrastructure.

For these reasons, the regulatory policies which were appropriate for enabling competition
in WE countries in the period of the early 2000s, for which a Lol may have been expected to
be viable, may not haveeen appropriate for the CEE states at a later stage. The analysis in
this paper is particularly relevant to this policy question.

The remainder of this paper is structured as follows:

9 Section 2 discusses the theory of the Lol and the development of braddba
competition in Europe;

9 Section 3 provides a review of the literature on Lol;
i Section 4 presents our results; and

9 Section 5 providesw conclusions and a discussion.

& We use the term “Central Eastern European countries”

Republic, Estonia, Hungary, Latvia, Lithuania, PoldoaiSa, Slovenia, Bulgaria and Romania.

<
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2.2.  The theory of the Ladder of Investment and its

application in Europe
The sectios below explain in more detail the conceptual framework of the Lol, the
development of competition in European broadband markets, and the differences in WE and
CEE countries which may have affected the development of competition in broadband
markets in eals group of countries.

2.2.1. The conceptual framework of the Lol

The Lol envisages a phase of service based compéititvere entrants rely on regulated
access to the incumbent’s net wor-geling @t r ant s
i ncumbent . Rrogresswvely theyecan build a customer base and brand; gain
knowledge and experience; and overcome some of the barriers to entry which may
otherwise inhibit investment in infrastructure. As they grow, they can iteratively invest in

their netwibomksrands “af the investment | adder " .
sufficient size and scale to be able to replicate access networks and compete directly with
the incumbent’'s own network infrastructure. T

ladderis illustrated inFigure 1 by different models of competition in broadband markets.

Where entrants only climb lower levels of the ladder, and only compete by using the

i ncumbent’' s access @radugadarst itdlerleoli”™s. sWhear @ oer
compete further up the ladder and ultimately invest in their own access infrastructure, there

is said to®be a “full Lol"”.

o7 We use the -Heesemd™ sceampectei ti on i rbtaessreadh a ncgoemgokeltyi twiotnh “ ac

o8 We use the terminology broadly consistent with Bacach
to ast“shdder” and our “full Lol”™ is equivalent to “c¢



Figure 1: An illustration of the Lol

The Ladder of Investment
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While it is rare for regulators to directly refer to the Lol as underpinning their regulatory
policies, the acceptance of the Lol framework by European telecommunications regulators is
illustrated by the common position pubtied by the European Regulators Group (ERG), a
group representing the EU regulators in 2003. The ERG set out the approach to appropriate
remedies in the new regulatory framework, which described the Lol approach to access

regulation and made clear that thaltimate goal is sustainable intgrlatform competition

where feasible”®

69

ERG2003, p. 68)In those areas where infrastructure based competition is feasible, such interventions

have as their longerm objective the emergence of sslistaining effective conggition and the ultimate

withdrawal of regulatory obligations ”



45

2.2.2. The evolution of competition in European broadband markets

Using data from the European Commission on the number of retail broadband connections
in the 27 European Union countriegtiveen 2004 and 2011, it is clear that competition in
CEE and WE countries has evolved in very different’vays

The data identifies whether each connection provided by a-imonmbent uses an

i ncumbent’ s access servi ce,eamsoun gnbunding ofthesal e of
local loop (UL, or whether the entrant uses its own access infrastructure to provide
broadband. CEE countries have relied far | ess
countries, on average, less than 10% of broadband ections are provided by access

products (whether resale, bitstream or ULL) throughout the period 20@W1, seeFigure 2

below. In contrast, in WE countries the use of access products has consistently been above

20% of fixed broadband connections.

If competition in broadband markets followed the partial Lol we would expect to observe
entrants initially c o mp e t-baseg pradscis nrgsalet dne i ncum
bitstream) and then over time, investing deepato the network and competing using ULL

based products. As can be seerFigure 2, this pattern is not observed in CEE countries. The

share of broadband connections provided over acdsssed wholesale productsesale and

bitstream) has stayed relatively stable at a level below 5%, declining slightly in recent

years.. At the same time, while ULL’s share is in
3% of broadband connections. This does not appear to be censigtith the hypothesis

that a partial Lol describes the development of competition in CEE countries. Even if there

was any evidence of a partial Lol in CEE countries, the materiality of the effect would be very

low given the low levels of ULL takp.

These observations stand in contrast to the overall trends in WE countries. In these
countries,bitstream’® share of fixed broadband connections reached a peak in 2004 and has
since fallen, whilst ULL has increased.

0 We have not extended the dataset to more recent years as the European Commission has started

redacting a lot of the relevant data on the number of bitstream, ULL and-piéeform broadbarnl
connections by type (e.g. wholesale DSL) due to confidentiality reasons. Therefore, if we were to use
more upto-date, we would end up with a more unbalanced panel.

" ULL is a wholesale access product through which a new entrant rents from the incumbente | ast mi | e’

of copper cable between the customer premises and a local exchange. ULL is more investment heavy
product (compared with resale and bitstream), as it requires that a new entrant partly relies on its own
network to deliver the broadband sepe. At the same time, ULL gives new entrants more control over
the quality of service and increases their ability to differentiate the retail product from the incumbent.

2 The share of broadband connections is calculated as the unweighted averagetberd8CEE countries,

and 17 WE countries respectively.

& For simplicity, hereafter, when boteréseleofinconghent o ‘ bit str e

services and various forms of bitstream wholesale acc
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Source: Aut hor s 6 o wasedaon adtay felin Progress reports on the Single European
Electronic Communications Market, 2003 - 2010

Looking at the take up of broadband services based on alternative infrastructures, it is
possibleto further illustrate the differences between the two regiorigure 3 shows that

CEE countries have had a significantly higher share of broadband connections provided by
entrants’ a-Dal )einfrastcturiesvttean WE countries. Since 2009, the share of
broadband connections provided by these alternative infrastructures has been above 30%
The high share of alternative broadband technologies and relatively low share of
connections provided over the incurmant network is consistent with entrants in CEE

countries managing to | eapfr ogpassithelLol. ncumbent

" 2010 data in Table 1, http://ec.europa.eu/newsroom/dae/document.cfm?doc_id=3501 or

http://ec.europa.eu/information_society/newsroom/cf/document.cfm?action=display&doc_id=721;
2009 data in Table 1
http://ec.europa.eu/information_society/newsroom/cf/dae/docurme.cfm?doc_id=35042006 - 2008
data in Figure 91,
http://ec.europa.eu/information_society/newsroom/cf/dae/document.cfm?doc_id=332803 - 2005
datain Table 1,
http://ec.europa.eu/information_society/newsroom/cf/dae/document.cfm?doc_id=3414

» We haveexcluded cable from our measure of ingglatform competition since entrants are unlikely to

move from accesbased products to rolling out a cable network. We recognise that the presence of cable
operators might also have an impact on the decision onpitegerred form of entry. In particular, the

ability of cable operators to offer broadband services that are difficult to match by using DSL technology
might have also contributed to higher investment into own (often Fddsed ) infrastructure in many
CEEountries. We therefore include cable in our measure of watform competition when testing
robustness of our econometric results, without any significant impact on our overall results and
conclusions.

S
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Figure3:Use of i ncumbentés ULL -lmsedaccesst(sharevos .
broadband connections)
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(excluding cable) technologies, i.e. based on own network infrastructure.

Source: Aut hor s 6 o wasedaon aldtay feoin SProgress reports on the Single European
Electronic Communications Market, 2003 - 2010

The differences in the development of brobdnd markets in WE and CEE countries are
further illustrated inFigure 4 below. In most CEE countries (with the exception of Slovenia)
there is very low uptake of bitstream or ULL. In contrast, in most WE cosittrégeshare of

connections using regul at el atcfceersm” pgloarue tiss

ils
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countries, we observe a high degree of inatform competition where entrants, using
their own (noncable) infrastructure, have a high sharebobadband connections, as seen in
Figure 4 below. A more comprehensive overview of the use of different forms of broadband
entry in the individual CEE countries is presentekigare 9 andFigure 11 in Annex 2 below.

Figure 4: Share of wholesale access products vs. infrastructure-based connections
in the EU’® (July 2009)
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Source: Aut hor s & o0 wasedaon adtay feoin Progress reports on the Single European
Electronic Communications Market, 2010

According to the EC data from July 2009 Bulgaria, Czech Republic, Estonia, Lithuania,
Latvia, Romania and Slovakthe share of broadband connections supplied by entrants
using their own infrastructure is above 20% (and Poland is just under 20%), yet none of
these countries have ever had a notable share of BLlthe same time, Slovenia was the
only CEE country in the sample wher dnes he
offered via the incumbent infrastructure was above 10%.

Figure 5 below presents the more recent July 2015 data published by the Commibsithie.
majority of CEE countries new entrants now appear to rely solely on them ow
infrastructure. The only three countries where the share of new entrant lines using the
incumbent network exceeds 10% were Croatia and Slovakia, in addition to Slovenia.

76 There is missing data on the wholesale shandungary, Greece and Finland, which is why they are not

shown in the figure.

shar
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Figure5:New entr ant 6 si usingbwninfriaptiraarcs ure or
network, July 2015
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Source: Communications Committee
Europe's Digital Progress Report 2016 - Connectivity

Source:Eur opeds Digital PRCaonmpctetgs Report 2016

This limited take up of wholesale access products observed in these countries does not seem
to befully consistent with the Lol theory

. In Slovakia, the recent increase in the number of wholesale access line appears to be driven
by the investment of the major mobile provider Orange into bitstream access services,
possibly in the attempt to offoad traffic from its mobile network in dengepopulated areas
where it may not have its own fixed infrastructuféThere has been no takep of ULL
services despite ULL wholesale prices being among the lowest in tfe EU.

In both Croatia and Slovenia, it appears that national regulatory authotdaiss significant
steps to promote access based competition over the incumbent network, which has led to
relatively high take of wholesale access products in comparison with @B&& countries.

For instance, AKOS, the Slovenian regulator has intervene2D0& to decrease ULL

wholesale prices which stimulated take up of this wholesale pro6uddAKOM, the

Croatian regulator,

authorities, actively regulating wholesale as well as retail priceallibroadband related
markets®* We understand that HAKOM has intervened continuously to make the access

based entry more attractive for alternative operators, which contributed to a relative

success of ULL in Croatia, Sigure 6 below.

7

78

79

80

See for instance the online article from 7 March 2013 available at
http://m obilmania.azet.sk/clanok/91164/orangeanepacicenovavojnachceinvestovat(in Slovak)

According to Eur ope’ s-Conneciivitya | Progress Report

See pge 21/43 http://www.akos-
rs.siffiles/Telekomunikacije/Reqgulacija/Arhiv_analiz_in_odlocb/Trg 12/Antiigal 2-2007-arhiv.pdf

Seepage 14ttp://www.cullen-

international.com/asset/?location=/content/assets/research/studies/2011/11/finaport-4-annex
february-2014.pdfffind-report-4-annexfebruary-2014.pdf

belongs to one of the most active national telecommunications

2016


http://mobilmania.azet.sk/clanok/91164/orangeu-sa-nepaci-cenova-vojna-chce-investovat
http://www.akos-rs.si/files/Telekomunikacije/Regulacija/Arhiv_analiz_in_odlocb/Trg_12/Analiza-trga-12-2007-arhiv.pdf
http://www.akos-rs.si/files/Telekomunikacije/Regulacija/Arhiv_analiz_in_odlocb/Trg_12/Analiza-trga-12-2007-arhiv.pdf
http://www.cullen-international.com/asset/?location=/content/assets/research/studies/2011/11/final-report-4-annex-february-2014.pdf/final-report-4-annex-february-2014.pdf
http://www.cullen-international.com/asset/?location=/content/assets/research/studies/2011/11/final-report-4-annex-february-2014.pdf/final-report-4-annex-february-2014.pdf
http://www.cullen-international.com/asset/?location=/content/assets/research/studies/2011/11/final-report-4-annex-february-2014.pdf/final-report-4-annex-february-2014.pdf
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Figure 6: Share of ULL lines on total broadband connections in the CEE countries,
July 2015
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Nevertheless, these regulatp interventions seem to have only limited impact on the
competitive dynamics in these two markets. The share of total broadband lines relying on
ULL access is around 20% in Croatia and less than 10% in Slovenia. At the same time,
Croatian broadband markeseems to be largely dominated by the incumbent operator,
which still controls more than 50% of the retail market share. Croatia also belongs among
the worst performing EU countries when it comes to Next Generation Access (NGA)
broadband, allowing speedsbave 30 MbpsIn Slovenia, the outcomes for consumers
appear to be more positive, with the incumbent retail share below 40% and the availability

of NGA technologies broadly in line with the EU aver&déevertheless, these outcomes

are likely to be drign by infrastructure (rather than accebased) competition, as more
than 70% of new entrants’ br oad bigure8labdvé. nes ar e

In summary, only Croatia appears to be the country in the CEE regiae wWieze has been

a relatively high takeip of ULL, which would be consistent with the short Lol. At the same
time, this does not seem to have led to any significant investment into own networks by new
entrants (full Lol).

81 According to European Digital Progress Report 2016, available at

http://ec.europa.eu/newsroom/dae/document.cfm?action=display&doc_id=15807

82 According to European Digital Progress Report 2016, available at

http://ec .europa.eu/newsroom/dae/document.cfm?action=display&doc_id=15807
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2.2.3. Differences in the application o fthe Lol between CEE and WE countries

As indicated above, competition has evolved differently in CEE and WE cotititiese are

a number of key differences between CEE and WE countries which could explain why
competition in telecoms networks would dewgl differently®*

First, the relative costs of rollingut access infrastructure were significantly lower in CEE
compared to WE countries. A large part of the costs of rebiuiga new access network is

due to digging trenches. These costs are likelydddwer in CEE countries or avoided all
together for a number of reasons. The cost of labour, the major part of the cost of network
roll-out, is lower in the CEE region. For instance, the average monthly minimum wage in the
CEE countries, which is likely be a good proxy of the cost of leskilled labour, was
significantly below WE lev&$®°. Therefore, when making the choice of whether to invest in
their own infrastructure or to invest in ULL or bitstream (where the investment costs related
to a greater extent on equipment’), the cost differential between infrastructure
investments and ULL investment was likely to be greater in CEE than in WE countries.

Additionally, there are other regierand countryspecific factors that decrease the cost of
investingin own access network infrastructure. For instance, a high concentration of-multi
dwelling buildings in towns and cities in CEE countries would be likely to lead to greater
economies of scale available to CEE entrants compared to their WE counterpaidh, wh
would lead to lower relative costs of network rollout. Furthermore, new entrants in CEE
countries may have had the option of using severaltmst methods to develop alternative
networks which were not available or less available in WE countrieseTiheside using
unlicensed WiFi frequencies, lower administrative barriers felaging fibre in trenches dug

for other purposes by local government, or greater reliance on aerial c&blifdis

8 In some sense, the evolution of broadband markets in the CEE region may resemble more the US

experience with a limited success of wholesale unbundling and more reliance on infrastructure
competition, see Bauer (2005).

84 In addition, it is possible that regulatory policies differed in the two regions. To assess comprehensively

whether this was the case would be a very significant task and is beyond the scope of this paper.

8 Based on thénformation from Eurostat (earn_mw_cur) the average monthly minimum wage (in PPP

terms) in CEE countries in 2004 was around EUR 300, which was only 30% of the average monthly
minimum wage in WE countries of around EUR 940 (average covers only thoseesofamtwhich
information is available).

8 Average penetration of broadband was lower in CEE than WE coyrasiegould be expected given the

lower incomein the CEE countrieb our econometric analysis, we test this as an explanatory variable.

87 Equipment costs are likely to be determined on international markets and therefore there is likely to be

little variation in equipment costs between WE and CEE countries.

8 For instance, @ble operatotUPC Slovakia launched a legal challenge against Ronzesgid bompetitor

Digi Slovakia for installing overhead cables to deliver tijdg services in the Slovakian capital,
Bratislava
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differential in the cost of network rollout between CEE awE countries is further
evidenced by more recent data from FTTH Council Europe, as shdigare 7 below; see
also Shorthall and Cave (2015).

Figure 7: The labour cost index for labour installation and civil engineering works

m Labor Install = Labor Civil
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Source: The Cost of Meeting Europe's Network Needs - FTTH Council Europe, July 2012
http://www.ftthcouncil.eu/documents/Reports/2012/Cost_Model_Report_Full_Version.pdf

Second, entry via incumbent legacycass networks seems to have been less attractive for
the alternative operators in CEE countries, compared to WE countries, potentially due the
lower customer base reachable through then ¢ u mbnetworksas well as their lower
guality and coverage.

By thetime new member states acceded to the EU in 2004, the average fixed voice
penetration in CEE, measured as a share of inhabitants with an active access to PSTN
network, was only 30.6% compared to 51.3% irf{WEhe low penetration of fixed services
inCEBEMp |l i ed that the potenti al customer base
substantially lower than in WE countries.

In addition, the copper access networks of CEE incumbents were typically characterised by
lower quality compared to their WE coumparts and this relatively poor quality was partly a
result of past underinvestment into the telecoms infrastructure in some CEE countries.

As a result, the ability of CEE incumbents to deliver reasonable quality DSL broadband
services to the majority adhe population using its access network may have been limited in
comparison to WE countri&s This further incentivised the entry via own infrastructure,
allowing CEE entrants to exploit a greater differential in the quality of new infrastructure,
comparedto copper based products. This could in turn mean that the price differential
between services offered on new fibre based infrastructures and copper was greater in CEE
countries compared with WE countries.

8 Own calculation based on the data from World Bank availabitat//data.worldbank.org/

%0 A number of factors degrade the quality of broadband that can be offered on copper access networks.

These include the longer length and small diameter of copper cables, the copper pair sharing among
multiple endusers and the use of alumurh cables.

e a


http://data.worldbank.org/
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Third, by the time new member states accededtte EU in 2004, there was already
increasing consumer demand for higher speed broadband products. For example, many local
providers had already started rollisaut their fibre networks in some CEE countries. Cable

TV providers were investing significant @mts upgrading their cable networks to the
DOCSIS 2.0, and later DOCSIS 3.0 standards, which offered far superior speeds than was
possible using ADSL.

Fourth, mobile networks tended to play a greater role in CEE countries where the fixed
legacy copper ngvork was of lower quality and coverage was limited. This meant that in
CEE countries the mobile networks provided
WE countries. As mobile networks were upgraded to offer higher speed data services using
EDGE or 3G technologies, there was less reliance on copper networks.

Fifth, the routes taken to the adoption of access regulation were different, as CEE countries
did not introduce the 1998 Telecommunications Package, and instead only implemented the
2002 mckage. This meant that in CEE countries there tended not to be a phase
characterised by competition using-sale products such as CPS, unlike in WE countries
which had enabled entrants to initially build scale and experience principally through selling
voice and dial up internet products.

Other institutional factors could have playech dmportant role. The likelihood of a
successful accedmsed entry is likely to be relatively more dependent on the quality of
regulation and competition law enforcemerithe regulatory authorities in the CEE countries
tended to be less experienced in implementing the EU regulatory framework than their WE
counterparts, especially in the early years after the liberalisation. All else equal, this would
likely imply that an akrnative entrant trying to use an incumbent network to build their
own business (and compete with the incumbent operator downstream) would have found it
potentially more challenging in the CEE countries than WE countries where regulators had
more experiege with promoting access based competition. The two major EC competition
law cases in the region (a refusal to supply case against Telekomunikacija Polska in Poland
and a refusal to supply and margin squeeze case against Slolekorfién Slovakid), as

well as numerous abuse of dominance cases brought by local competition authorities, seem
to provide evidence of regulatory failure during these early gitgralisation periods in at

least some of the CEE countries.

Measures of indicators which illustrasmme of the factors above are set out iTable 7

below. As discussed in more detail below, where data is available, we use these variables in
our econometric analysis to control for country specific factors thatlizedy to impact the
take-up of wholesale access products and therefore the presence of Lol in a given country.

Case COMP/39.525 relating to a 2011 decision against Telekomunikacja Polska in Poland and Case
COMP/39.523 relating to a 2015 decision against Slovak Telekom in Slovakia

t

he
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Table 7: Comparison of selected market indicators in the CEE and WE (July 2004)

CEE countries WE countries
Population Density 85 223
\rq\(l)ilrjesl(ier%e(z) I((1;i;<ed) penetration of 90% 123%
Egzzggﬁrddspenetration of 7% 16%
rl\\/looubsiIéehgtlednsetration of 74% 97%
GDP per capita PPP (euros) 7,340 27,029
Urbanisation 46% 40%

T N N NN b —i——~
Data Sources: TeleGeography, Eurostat, European Commission. Note the table shows the unweighted
average of each group of countries

Therefore, by the time ULL became effectively available in CEE countries, entrants were
already using alternative infrastructures to provide broadband serizesdllustrated by the
relatively high level of alternative infrastructures of CEE compared to WE countFigarie

3).

These factors meant that even before accession to the EU, a Lol model of entry and
expansbn appeared less attractive in CEE countries compared with WE countries. On a
prospective basis, new entrants in CEE countries were facing the risk that any investment
into equipment used to provide broadband using ULL may not be fully recoverable in the
future if this technology was likely to become obsolete, as the roll out of alternative
infrastructure with superior characteristics was more likely to occur in CEE than WE
countries.

All these factors are likely to have impacted the preferred mode ofyeinttCEE countrigs

and can help explain the differences in the competition patterns observed in the CEE region.
Therefore, even where access based regulation was implemented, the significant differences
in factors which affect the evolution of broadbandeamt that a Lol based approach to entry
and expansion would not be optimal.

2.3. Literature review

92 We note that there are other reasons which may have affected the takof access services such as

strategic behaviour by the incumbent (for example as exemplified by the Telefonica and Slovak Telekom
cases). In our econometric analysis assessment, we test whether this is an explanatory variable.
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There is a growing number of literature which examines the Lol from a theoretical
perspective; and empirically testing its existence. Cambini and Jiang (2008)ved a
comprehensive body of literature, both theoretical and empirical, on the effects of incentive
and access regulation on broadband investment. We conduct a similar review of the
literature, but with a narrower focus on access regulation and we dtechkome more recent
papers.

2.3.1. The theoretical foundations of the Lol theory

The Lol regulatory framework was first formally proposed by Cave and Vogelsang (2003) and
was further formalised by Cave (2006). For example, in his 2006 paper, Cave set eut a six
step process which described how regulators could implement Lol policies to promote inter
platform competition via a phase of accdsased competition.

Cave argued that regulators could actively influence the dynamics of competition in
broadband markets. By ncr easi ng access charges at the 1| o
resale or bitstream services) or by withdrawing access obligations after some pre
determined date, the regulators could induce new entrants to climb the ladder and move

towards the objectie of sustainable inteplatform competition, where feasible.

However, the literature generally recognises the two opposing effects that abeses!
entry has on the incentives to invest in infrastructdvtea s ed entry: the “replac
and thpihgtetone effect”; see for instance Bou

1 The replacement effect describes how access regulation can reduce the incentives of
a new entrant to invest in infrastructureased entry. This can occur if tipeice of
wholesale access productis set favourably for entrants as this creates an
“opportunity cost for operat orSee, foronsi der i
instance, Crandall et al (2004heT higher the profits that can be obtained under
accesshased competition, the higher theplacement effect.

”

1 On the other hand, the stepping stone effect implies that a period of adoessd
entry allows the entrant to gain knowledge, experience and gradually -opild
brand and a subscriber base. In this way, acbesed entry may acceigte
infrastructurebased entry.

The opposing nature of these effects implies that the Lol theory holds if the conditions in the
market are such that the stepping stone effect is stronger than the replacement effect.
Therefore, at least in theory, regulatcan attempt to use regulatory tools to affect the
balance between these two effects. An example would be to gradually increase wholesale
access prices over time, as proposed by Cave (2006).

For the Lol theory to work, the planned increases in acceisepmust be credible. This
point is highlighted by Avenali, Matteucci and Reverberi (2008). The authors consider a
scenario where increasing access prices are needed to provide extra incentives for an
entrant to invest. Using a dynamic model with two entts entering the market in
consecutive time periods, the authors illustrated that the regulator would be inclined to
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alter the trajectory of prices after the entry of the earlier entrant, to encourage entry in the
later period. A rational earlier entrarwould then anticipate such a change of action and
would no longer invest in the first place. Under such a scenario, the incentives provided by
higher future access prices have disappeared.

Of course, the market conditions are also crucial to the relatixessof the stepping stone
effect and the replacement effect. As pointed out by Cave (2014), one cannot expect that
the local loops will be fully replicated in less populated areas, especially if there are many
local loop unbundlers. In other words, markste and concentration can significantly affect
the investment decision of an entrant.

As concluded by Cambini and Jiang (2009), the findings in the theoretical literature are
therefore ambiguous. Many authors thus turn to the analysis of data to gaie nsight
into the effects of access regulation.

2.3.2. The empirical evidence of the Lol theory
We describe below the empirical academic literature that seeks to test the Lol hypothesis.

The empirical research in this area was initially focused on the US aguksiad that
mandatory ULL had a negative impact on investments in access networks by incumbents and
alternative operators. See, for example, Crandall et al (2004) or Hausman, J. and G. Sidak
(2005) but note that it is standard in the literature to proxetlevel of infrastructuréased
investment by the number of infrastructugased lines. Later there have been a number of
empirical papers investigating the relationship between access regulation and investment in
alternative infrastructures in Europe. @$e papers also largely found that greater access
regulation, represented by lower ULL prices or higher take up of ULL, has a negative impact
on infrastructurebased entry. For example, Grajek and Roller (2012) find that access
regulation has a negativenpact on investment by both incumbent and new entrants, and
these results are in line with the findings reported by others, including Friederiszick et al.
(2008).

From a slightly different perspective, Di Staso, Lupi and Manenti (2006) used panel data
from 14 European countries and found that the price of local loop unbundling has a negative
effect on broadband diffusion. In addition, the paper concludes that although both-intra
platform and interplatform competition stimulate broadband adoption, compéiit across
different platforms is the main driver of broadband uptake. Denni & Gruber (2005) drew
similar conclusions about the US data, namely that both ipteéform and interplatform
competition contribute to accelerating the speed of diffusion, biurter-platform
competition has a much more important role in the long run.

In view of the evolution towards next generation networks, a strand of the literature has
focused on the effect of access regulation on investment in new fibre networks. For exampl
Wallsten and Hausladen (2009), empirically examine the relationship between ULL and
investment in new fibre networks, using data for 27 European countries from 2002 to 2007.
They find that the number of unbundled DSL connections per capita is negativedyated

with the number of fibre connections. Similarly, Briglauer et al (2011) estimate the impact
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on FTTx deployment using data from the EU27 member states for the years 2005 to 2010.
They find that a stricter previous ex ante regulation (a higherlmemof regulated wholesale
broadband lines as a percentage of the total number of retail broadband lines) has led to a
negative impact on FTTx infrastructure investment.

More recently, authors have sought to consider a more complete picture of the Lotythe

considering not just the impact on take up or investment in alternative infrastructure, but

also the extent to which there is evidence of
al. (2014) distinguish between three modes of entry: bitstreaneascULL and new access

facilities. Using data from 15 European countries for the period 201D, they find that

bitstream access seems to foster ULL take up, but they did not find evidence that the
adoption of ULL leads to investment in new access strfuatures. Garrone and Zaccagnino

(2011) have found similar results using a wider sample of 29 European countries over the

period 20022 0 0 9 . They again find support for the
initial usage of resale and bitstreamcass products leads to subsequent entry through
unbundling, but do not find that accedmsed ULL entry leads to subsequent infrastructure

based entry.

These papers, however, provide only a limited indication whether, and if so how, the Lol has
worked in CEE countries. As explained below, there are significant differences in the
development of competition in CEE and WE countries, which the existing empirical studies
do not capture, partly due to the lack of sufficiently long data series from the CEE.region
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2.4. Results and discussion
Section2.2 explains that although the Lol described regulatory policy in both WE and CEE EU
countries, there were significant differences in the market characteristics, and instialition
frameworks which affected how the Lol was used. There is evidence that there are
significant differences in competitive outcomes in WE and CEE countries, such that entrants
in CEE countries have tended not to use incumb

In this section we test whether either a partial Lol or full Lol approach to entry and
expansion explains competitive outcomes in CEE countries. We present results of the
econometric analysis that we used to test for the partial and full Lol in the @fitB revhich
complements the graphical analysis presented above

2.4.1. Testing the hypothesis that either partial or full Lol explains competition

in broadband markets in CEE countries
The graphical analysis presented in Secliauggests that neither the full Lol nor the partial
Lol correctly describes how broadband competition has evolved in CEE countries. To give
further support to this finding, in this section we explain the results of an econometric
analysis toest for the partial and full Lol.

Our approach adds to the existing literature by focussing on the evolution of broadband
markets in CEE countries. To our knowledge, no existing papers have explicitly analysed the
CEE region. Of the most recent studieacdthe et.al (2014) focus purely on WE countries,
whereas Garrone et.al (2011) do include CEE countries in their sample, but they do not
explicitly control for differences between CEE and WE countries.

We use a bannual data set from 2004 to 2011. Mostair data comes from the European
Commission, although we have also relied on other sourcesofticeconomic data, such as
Eurostat. Further details of the data used is contained in an annexdabée11 and Table
12.

To assess whether the Lol hypothesis has worked in CEE, we decided to just use the CEE
sample. An alternative approach would have been to also include WE countries to increase

our sample size, and then inde interaction terms between the explanatory variables and a

CEE dummy. This would lead to a large number of explanatory variables. We decided against

this approach because when using the full sample, we found that the interaction terms on

many of the exfanatory variables were significditThis indicates that there is considerable

di fference in the dr-plvat fso Bih’"WHlddipaeesntad CEE.ew “ i n't

% Under a full samplefoVE and CEE countries, théeBt results suggest that there is statistically

significant differences between coefficients for WE and CEE countries, implying a separate regressions
are more appropriate.

9 For simplicity, we usriagtdnnrDSL téchnelogied used byslternatieen r ef e

operators, as a proxy for intglatform based broadband lines.
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This means that any efficiency gain from having a larger sample is more than offset by
heterogeneity bias.

As with Bacache et. al s (2014) approach, we
lagged values of ULL take®tipn new lines provided by alternative infrastructure. If the full

Lol has worked in CEE, then lagged ULL shawe & positive impact on new lines, as new

entrants move up the ladder. Similarly, for the partial Lol, we consider whether lagged

values of bitstream impact on the take up of ULL. In this case, lagged bitstream should have

a positive influence on ULL fe partial Lol has been successful.

A key question is how many lags of explanatory variables to include in the model (i.e. the
appropriate number of lags for ULL lines for the full Lol model and number of lags for
bitstream lines for the partial Lol modelBuilding a telecoms network takes time, which

points towards the need to include multiple lags of the explanatory variable. This can be
problematic as it can be difficult to disentangle the impact of individual lags given that there

is multicollinearity between the different lag terms, and there are limited degrees of
freedom. To circumvent this problem for the bitstream and ULL explanatory variables in

both the full and partial LOI models, we used the average number of lines over two lagged
periods (i.e a year since our data is-@nhnual). As a robustness check, we also estimate the

model by using the average number of lines in each of the past four time periods (i.e. two
years) as the lagged ULL and bitstream explanatory variables to ensure that tihed mo
identifies the effect that | agged investment
up the investment | adder”. We have also esti
regressors to ensure that our results are robust.

We control for a rage of demand side and supply side drivers which determine demand for
broadband. On the demand side, we control for GDP per capita, household numbers and
fixed line penetration. On the supply side, we include population density in our model. We
also controffor a linear time trend since telecoms networks are likely to develop over time,
independent of any of the other explanatory variables. For descriptive statistics of our data
set, please se€able 11 in the Annex 2.

We have taken the natural log of all of our variables, except for the ones that are measured
as a ratio, which relates to population density and fixed line penetrafigaking logs more
accurately reflects therelationship between the variables, and reduces the impact of

outliers. This approach is in |Iine with Bacach

We estimate the model using Ordinary Least Squares (OLS) with robust standard errors. We
have also presented results wheusing a fixed effects estimator with robust standard

97
errors:

9 Below we refer to ULL take up simply as ULL and resale and bitstream take up as bitstream.

% See the Annex for a more detailed descriptiaf the variables. We have added a 1 to all of the variables

where we have taken logs, since you cannot take the log of zero.

o7 However, we note that a fixed effects estimator only uses variation across time, which can render many

of the coefficients inignificant.

"~y

me
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We recognise that there may be unobserved differences between countries in the
application of the regulatory framework, or the effectiveness of the regulatory oversight.
However, we have alsestimated fixed effects models. The fixed effects are equivalent to
country-specific dummy variables, so the fixed effects should pick up anyitvaeiant
differences in regulatory frameworks across countries.

The equation below shows how we have estiad the partial Lol, where the terms are
described irTable 12.

TTYDD 6£&i 0ddood 0 OQETAMO0H @ QQE i QO w
VQOP@E Qo1 Oo T’ 6 IBW™QE 6a Qi i (9)
0 Q1L Qe-Q
The equdion that we used for estimating the full Lol is similar, as shown below.

100 o6&é&i odddu 0 OQYIITOOH® QQ&Ei QO w
QQOP®E Qo1 O T’ & (B Qe 6 6 QI
0 OV QE-Q
(10)

2.4.2. Econometric results
Our key result is that there does not appear to be any strong evidence of a partial or full Lol
in CEE countries.

In the table below, we show the results for tpartial Lol. In regression 1, we have used the
average bhitstream lag over 2 time periods (1 year), whereas in regression 2 we have used the
average bitstream lag over 4 time periods (2 years).

Regressions 3 and 4 use the same specifications, but areadstimasing fixed effects, rather

than OLS. The success of the partial Lol in CEE is determined by the coefficient on the lag of
bitstream. As the coefficient is insignificant across all of our regressions, our analysis shows
that there is a lack of evideacthat the partial Lol has worked in CEE courittids other

words, it does not appear that new entrants have used bitstream as a stepping stone to ULL
in CEE countries.

% The coefficient on bitstream is also insignificant when using random effects. We have presented the

results from the fixed effects regression rather than the random effects regression because a Hausman
test showed that the difference betweehe coefficients in the fixed effects and random effects models

are statistically different at a 1% level of significance. Under such circumstances, it is appropriate to use a
fixed effects estimator, as it will provide unbiased results although it ssdffcient than a random

effects estimator.



Table 8: Econometric results (partial Lol)

OoLS OoLS Fixed Effects Fixed Effects
@ (2 3 4
VARIABLES ULL lines ULL lines ULL lines ULL lines
Bitstream lagged by 1 year 0.0195 0.154
(0.0489) (0.446)
Bitstream lagged by 2 years 0.0300 0.154
(0.0579) (0.487)
Population Density 0.000599*** 0.000504** 0.0162*** 0.0192***
(0.000210) (0.000230) (0.00167) (0.00267)
Log GDP per capita 0.0453** 0.0722%* -0.0223 -0.00982
(0.0147) (0.0200) (0.0193) (0.0199)
Log household numbers -0.0185%* -0.0133* 0.0552 0.0147
(0.00656) (0.00754) (0.0422) (0.0650)
Linear time trend 0.00452%+* 0.00545%* 0.00200** 0.00205**
(0.00103) (0.00131) (0.000883) (0.000846)
Wireline penetration -0.0181 -0.00924 -0.152* -0.124%+*
(0.0219) (0.0242) (0.0500) (0.0229)
Constant -0.333* -0.629** -1.435% -1.515%*
(0.145) (0.205) (0.322) (0.408)
Observations 106 86 106 86
R-squared 0.531 0.608 0.693 0.646
Number of countries 10 10

Robust standard errors in parentheses

*+ p<0.01, ** p<0.05, * p<0.1
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As shown by théable below, there is also a lack of evidence that the full Lol has worked in
CEE countries. Regression 5, uses the average ULL lag over 2 time periods (1 year), whereas
regression 6 uses the average ULL lag over 4 time periods (2 years). Regressib8sugean

the same specifications, but use a fixed effects model rather than OLS. In none of our
specifications do we find a positive and significant coefficient on°ULhis means that

there is a lack of support for the view that new entrants have usedadld_stepping stone

for building alternative infrastructures in CEE countries.

Table 9: Econometric results (full Lol)

oLS OoLS Fixed Effects Fixed Effects |
®) 6) 9 ®
VARIABLES New lines New lines New lines New lines
ULL lagged by 1 year -0.259 -0.486
(0.233) (0.343)
ULL lagged by 2 years -0.268 -0.598
(0.236) (0.518)
Population Density -0.000551 0.000184 0.000859 0.000905
(0.000783) (0.000716) (0.00981) (0.0127)
Log GDP per capita -0.412%+* -0.456%* 0.138 0.0756
(0.0437) (0.0430) (0.106) (0.0869)
Log household numbers -0.0651** -0.0960*** -0.0674 0.153
(0.0269) (0.0243) (0.245) (0.259)
Linear time trend 0.0205*** 0.0172%* 0.00668** 0.00841**
(0.00265) (0.00319) (0.00289) (0.00329)
Wireline penetration -0.0266 -0.0857* -0.200%** -0.212*
(0.0477) (0.0449) (0.0520) (0.0669)
Constant 4.373%* 5.029% -0.507 -1.574
(0.508) 0.477) (1.704) (2.046)
Observations 120 100 120 100
R-squared 0.737 0.764 0.556 0.584
Number of countries 10 10

Robust standard errors in parentheses

**+ p<0.01, ** p<0.05, * p<0.1

9 The coefficient on ULL is also insignificant when using random effects.
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As well as varying the length of the lag and using fixed effects, we have also carried out
several other robatness checks to ensure that our results for the partial and full Lol hold
under different approaches. We tried using ULL prices as an explanatory variable, since they
may have an impact on both the uptake of ULL and new lines. This approach is similar to
Bacache et.al. (2014) which also included ULL lines as a sensitivity check. We also tried to
control for the fact that the correlation between lagged Bitstream and ULL might differ
based on the phase of market developméftwe included broadband accessessbd on
cable technology in our definition of
errors in case the standard errors for a given country were correlated with each'8ther
The European Commission has conducted abuse of dominance investsgetiPoland and
Slovakia. Therefore, as a sensitivity test, we have excluded these two countries from our
samplé®. Under all of our robustness checks, our key result is that there is no evidence of a
partial or full Lol in CEE countries.

new | i

As with Bacachet.al. (2014), we have also considered the use of a lagged dependent

variable. We have not placed too much weight on our specifications that rely on the use of a

lagged dependent variable, as for all types of estimators, there are econometric issues with

using a lagged dependent variable. Since individual effects are present in our model, the OLS
estimator of the coefficient on the lagged dependent variable will be biased upwards

(omitted variable bias) while the fixed effects estimator may be biased dowrdva ( “ Ni c kel |
bias”) due to our time series being too short
by the OLS and FE estimator.

We have tried to implement the Arellar®ond GMM estimator to correct for this bid8.A

similar approach was also usey Bacache et.al. (2014). However, the GMM estimate of the
coefficient of the lagged dependent variable in model (13) below is not between the OLS and
Fixed Effects estimates. This suggests that the GMM model is not well specified. Since the
ArellaneBond estimator is best suited for models with a large crgsstion dimension but a
limited time horizon, the time series dimension of our data is too long while the -cross

Under partial Lol one would expect Bitstream to increase in the early years and then start declining as
people climb the ladder andastch to ULL. Therefore, there might be a positive or negative correlation
between lagged Bitstream variable and ULL variable, depending on in which phase each country in our
sample was in the period captured by our analysis, i.e. ZW04L. This makes difficult to estimate the

true relationship between the two variables assuming a linear relationship. To control for this potential
effect, we include a dummy variable indicating when Bitstream reached its peak in a given country, i.e.
after which year wevould expect a negative correlation between lagged Bitstream and ULL variable.

101 When using clustered standard errors, we would still be assuming that standard errors across different

countries are uncorrelated with each other.

102 Wwerecognise thatthee may be an omitted variable capturing the

would be likely be positively correlated with the take up of wholesale access services (bitstream and ULL),
in which case the Lol coefficients in our model would underestirttedrue Lol effect (if there is one).

103 In one of our specifications (regression 15) for the full ladder, we also tried including lagged bitstream

(two year lag) as an instrument for lagged ULL (one year lag).
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section dimension is too small. Our decision to focus on OLS and fixed &tiectsur

models with no lagged dependent variable is consistent with the conclusions reached by

Chudik et.al. (2015), that ¢ KS Y Ay | R@I y (| D6 apgrdach skt itd INR L2 & S F
small sample performance is often better compared to estimating-gpatific CARDL

specifications, under a variety of settings investigated in the Monte Carlo experiments when

T is moderately large (30<T<1I00) This is why, on bal ance, we
positive coefficient in regression 13 should be considered dxiguit evidence that there is

a partial Lol in CEE countries. There was no evidence of a full Lol in any of the regressions
involving a Lagged Dependent Variable.

Table 10: Sensitivity testing the results

oLs OoLs Fixed Effects Fixed Effects _Arellano-Bond GMM_Arellano-Bond GMM_Arellano-Bond GMM
© (10) (1) (12) (13) (a4) (15
Partial Lol Full Lol Partial Lol Full Lol Partial Lol Full Lol Full Lol
VARIABLES ULL lines New lines ULL New lines ULL lines New lines New lines
First lag of ULL share 0.962*+* 0.833*** 0.609***
(0.0420) (0.0847) (0.0538)
Bitstream lagged by 1 year 0.00172 0.235 0.214%**
(0.0167) (0.149) (0.0672)
Population Density 5.18e-05 2.06e-06 -0.00252* -0.00859 -0.00341* -0.0120 -0.0102
(4.26e-05)  (0.000383) (0.00127) (0.0110) (0.00175) (0.00907) (0.00957)
Log GDP per capita 0.00424* -0.0443 0.00308 0.0755 0.0112 0.0733 0.0662
(0.00229) (0.0326) (0.00822) (0.0928) (0.00909) (0.0581) (0.0641)
Log household numbers -0.00216 -0.00635 -0.0310 0.0341 -0.0128 -0.0104 0.124
(0.00145) (0.0128) (0.0437) (0.199) (0.0431) (0.231) (0.246)
Linear time trend 0.000108 0.000832 -8.75e-05 0.00281 7.77e-05 0.00297 0.00310
(0.000257)  (0.00225) (0.000320) (0.00217) (0.000395) (0.00244) (0.00260)
Wireline penetration 0.0211** -0.0851* -0.0196 -0.0729 -0.0271* -0.0990 -0.0106
(0.00959) (0.0488) (0.0184) (0.0418) (0.0156) (0.0854) (0.0974)
First lag of new lines share 0.856*** 0.338 0.311%* 0.326*+*
(0.0582) (0.221) (0.0916) (0.0989)
ULL lagged by 1 year 0.0367 0.0620 0.192 0.227
(0.165) (0.257) (0.345) (0.312)
Constant -0.0398* 0.551 0.437 -0.00617 0.309 0.670 0.524
(0.0234) (0.352) (0.316) (1.529) (0.330) (1.789) (1.902)
Obsenations 106 120 106 120 96 110 98
R-squared 0.949 0.896 0.885 0.418
Number of enc_country 10 10 10 10 10

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

We recognise that vigl results presented ifiigure 2 may potentially indicate some long

run relationship between lagged bitstream and ULL lines, which is not captured by our
current econometric analysis which focuses on sitenn effects only. One gssible
approach to address this would be to test for the existence of -temgp relationship
between bitstream and ULL within a dynamic model, but we consider this type of estimation
would only make sense once the longer time series is available.

For find robustness checks, we have estimated models usiranbual bitstream lags as
regressors instead of the averaged lags, as well as models inclugieay Ditstream lags.

We have also estimated models using the logs of the number of lines for eachleariab
None of these models presents evidence that supports either the partial or the full Lol in the
CEE.

While we have carried out many robustness checks, we acknowledge that there are several
challenges when trying to test the partial and full Lol, gafarly when accounting for
differences across regions. For example, there is considerable heterogeneity in the speed at
which broadband competition has developed in individual countries, as shovfigoye8

104 We have used Sargdtfiansen tests to compa the fixed effects and random effects models. For each

pair, the test rejected the hypothesis that the coefficients of the random effect model are consistent.
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and Figure10 (WE countries) an&igure9 and Figurell (CEE countries) in the annexe. It is
difficult to fully account for this hierogeneity in econometric models, given the explanatory
variables do not fully describe the heterogeneity between countries. Despite the challenges
present, our analysis adds to the literature by showing that there is a lack of evidence that
the partial o full Lol describes the way competition has evolved in CEE countries. That said,
these results should not be necessarily interpreted as competition in broadband markets not
developing in the CEE countries. As discussed in Sezip above, there has been a
significant share of infrastructuseased entry in the CEE region and in many countries there
appears to be healthy competition, despite the lack of the partial or full Lol.

2.5. Conclusion

The Lol has become central tenet in regulatory policy in the telecommunications markets
in the EU. It has underpinned the current regime of access based regulation to support
iterative entry and expansion of broadband entrants in the EU.

More recently, the Lol has been @ated by competition authorities to describe the model

of entry and expansion that is observed in broadband markets. In the major cases in recent
years (Case COMP/38.784 relating to a 2007 abuse of dominance decision against Telefonica
in Spain, and CaséO®P/39.525 relating to a 2011 decision against Telekomunikacja Polska

in Poland and Case COMP/39.523 relating to a 2015 decision against Slovak Telekom in
Slovakia) the European Commission partly based its assessment of the effect of the anti
competitive onduct on its view that absent such conduct entrants would have climbed the
Lol.

I n t he Tel efonica Spain case, i n wleen agr aph
constructing a new alternative telecommunications infrastructure, it is of crucial importance
G2 200FAY | YAYAYdzY GONRGAOIE ySig2N] airli Sé Ay

economies of scale and be able to make further investments. This phenomenon is commonly
NEFSNNBER (2 a (0KS WAy @SallyYSynparabrbpR 603 oflbe 0 &8 SO2 Yy
Telekomuni kacja Pol ska case, the Commi ssion f o
whol esal e access to i slowedidownthe@mogress @itematvee and ser
Operators] £ 2y 3 (G KS Ay d&asick Snfrits werklB WA NE | 6t S G2 0 dzh
Odzat2YSN) 61aS €I NAS Sy2dzaK (2 adadGlrAy O2yaiRSN
which resulted with the limited development of alternative infrastructures.

Despite the central role that Lol plays in the regafgitpolicy in the EU (and increasingly in

other areas, such as competition policy), the empirical literature on the existence of Lol is

mixed. The empirical literature on Lol to date tends to find some evidence of the entrants
“climbing” | do®dateriniMEgsuntres, but raisees doubts on whether the
entrants’ use of i ncumbent operators’- whol esa
platform competition.

However, it is not obvious that the development of competition in broadband markets
should follow a similar pattern in Spain and Poland or Slovakia. Consistent with the
differences observe between WE and CEE countries in general, Spain on the one hand and
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Poland or Slovakia on the other, had very different market characteristics whiald e
expected to affect the development of broadband markets. For example, their legacy access
networks had different levels of coverage with different penetration of fixed lines, the
access networks were of different quality and so differed in how thewld support
broadband services and the costs of investing in alternative infrastructure differed.

The motivation of this paper is to consider whether there is evidence of a Lol in CEE
countries. In particular, our interest is to assess whether the abigilevidence shows that

entry and expansion in CEE countries is consistent with a Lol hypothesis, and we consider
whether there is a positive relationship between the use of bitstream and ULL (partial Lol);
and, or whether there is a positive relationstiptween bitstream or ULL access products
and deployment of new infrastructure (full Lol).

Our paper adds to the literature by focusing specifically on the evidence from CEE countries.
This builds on the existing studies, which focus just on Western Ewppensider the
whole of the EU without accounting for any specifics of the CEE region. Our analysis of the
development of different forms of broadband based competition suggests that entrants in
CEE countries haveimassed the Lol by moving straightitwer-platform competition.

Our paper is consistent with the view that the Lol is an approach that may partially explain
entry and expansion in some countries. It seems likely that these countries have specific
characteristics such as: where access basegdlation was widely implemented by the early
half of the 2000s; where the legacy access network was ubiquitous, and of high quality;
where penetration of fixed line services was high; and where costs of building an access
networks are high.

However, these conditions are not universal and in particular may not apply to CEE
countries. Therefore, when implementing regulatory and competition policies in the CEE
countries the authorities should take these specific factors into account and carefully
consider he relevance and importance of the Lol concept for the past and future evolution
of broadband markets in the CEE region.

2.6. Annex 2

Figures below provide more detail on the evolution of serdased and infrastructure
based broadband lines in individualuwdries of WE and CEE regions in the period covered
by our statistical analysis 20011.Figure 8 and Figure 9 present the share of bitstream
(resale) and ULL on the total broadbamgel in WE and CEE countries respectively.

Figure 10 andFigure 11 then contrast the share of ULL and ownfrastructure lines on total
broadband lines across the two regs



67

Figure 8: Evolution of wholesale access services 2004-2011 (WE countries)
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105 2010 data in Table 1, http://ec.europa.eu/newsroom/dae/document.cfm?doc_id=3501 or

http:// ec.europa.eu/information_society/newsroom/cf/document.cfm?action=display&doc_id=721;
2009 data in Table 1
http://ec.europa.eu/information_society/newsroom/cf/dae/document.cfm?doc_id=35@006 - 2008
data in Figure 91,
http://ec.europa.eu/information_soiety/newsroom/cf/dae/document.cfm?doc_id=3352003 - 2005
datain Table 1,
http://ec.europa.eu/information_society/newsroom/cf/dae/document.cfm?doc_id=3414
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Figure 9: Evolution of wholesale access services 2004-2011 (CEE countries)
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Figure 10: Share of ULL and infrastructure-based connections (WE countries)
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Figure 11: Share of ULL and infrastructure-based connections (CEE countries)
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Figure 12: Share of ULL and infrastructure-based connections (WE countries)
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Table 11: Descriptive statistics (CEE countries)

Standard
Variable Observations Mean deviation Min Max
Share of new lines 175 22% 20% 0% 61%
ULL share 175 2% 5% 0% 17%
Bitstream share 155 4% 7% 0% 50%
Population density 192 189 332 32 1,300
GDP per capita 188 10,576 4,694 2,600 21,800
Household
numbers (000s) 192 3,082 3,648 125 13,596
Fixed line
penetration 176 81% 39% 46% 210%
Source: Aut horbmadedanthedata deacribedin Table 12
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Table 12: Variables used for econometric algsis

Variable Description Source
1 TYD D The natural log of full ULL and European Commission, Progress report on the Single
shared ULL lines in country i at European Electronic Communications Market, 2003 -

time t. 2010'*
1160 The natural log of new lines European Commission, Progress report on the Single

(excluding cable) in country i at
time t

European Electronic Communications Market, 2003 - 2010

11500 0Q7Y

The average of lagged ULL
lines (over either 2 periods or 4

European Commission, Progress report on the Single
European Electronic Communications Market, 2003 - 2010

periods) e.g.
1 TY0 0 1TYO D T
1100 0Qs The average of lagged European Commission, Progress report on the Single
bitstream plus resale lines (over European Electronic Communications Market, 2003 - 2010
either 2 periods or 4 periods)
e.g.
1 18Qo 1160 ¢
I TOOH & The natural log of GDP per Eurostat,
capita in country i at time t. http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=
nama_10_gdp&lang=en
QQei Qo The population density in United Nations,
country i at time t. http://data.un.org/Data.aspx?d=PopDiv&f=variableID%3A1
4
0 QI Qa Q¢ | The fixed line penetration rate TeleGeography, https://www.telegeography.com/research-
in country i at time t. services/telegeography-report-database/
173 6igm: The natural log of the number Eurostat, http://ec.europa.eu/eurostat/web/income-and-

of households in country i at
time t.

living-conditions/data/database#

Error term in country i at time t.

106

2010 data in Table 1, http://ec.europa.eu/newsroom/dae/document.cfm?doc_id=3501 or

http://ec.europa.eu/information_society/newsroom/cf/document.cfm?action=display&doc_id=721;
2009 data in Table 1
http://ec.europa.eu/information_society/newsroom/cf/dae/document.cfm?doc_id=35@006 - 2008
data in Figure 91,
http://ec.europa.eu/information_society/newsroom/cf/dae/document.cfm?doc_id=332803 - 2005
datain Table 1,
http://ec.europa.eu/information_society/newsroom/cf/dae/document.cfm?doc_id=3414



https://www.telegeography.com/research-services/telegeography-report-database/
https://www.telegeography.com/research-services/telegeography-report-database/

72

3. Network competition in m obile industry z what are
costs and benefits of moving towards more service -
based competition?

3.1. Introduction
In 2000, there were as many countries served by a single mobile network as by network
competition. Today, only 30 countri¥, representing less thm 3 % o f t he
population, are served by a single network. This strong shift towards network competition is
shown in the following graph.

Figure 13. Number of countries with network competition and single

networks
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Source: GSMA intelligence database

This increase in network competition has arisen partly due to the actions of regulators, who
have a) at times reserved spectrum for new entrants b) encouraged-amterability
between networks and c) raellocated more gectrum from other industries such as
broadcasting to mobileDuring the past 15 years the extension of network competition has

107 Andorra, Bahamas, Cocos (Keeling) Islandso@mnCook Islands, Cuba, Diego Garcia, Djibouti, Eritrea,

Ethiopia, Falkland Islands, Greenland, Kiribati, North Korea, Marshall Islands, Micronesia, Monaco,
Montserrat, Myanmar, Nauru, New Caledonia, Niue, Norfolk Island, Saint Pierre and Miquelon, San
Marino, Sao Tomé and Principe, Svalbard and Jan Mayen, Swaziland, Tuvalu and Aland Islands.

wor |
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produced unprecedented growth and innovation in mobile services, particularly in

developing countries. The number of mobile uséncreased almost 20 times, from 0.13

billion to 2.5 billion. Mobile services became widespread, with more than 90 per cent of the
world’ s population n'8Sawn chaali mgstmothdll fe afovteh e gwo
covered by mobile broadband (3G) merks'”®. At the same time, the cost of mobile

services has halved in developing countries, while the average price paid has fallen by more

than 80%, while usad€ has increased by almost 120%. Turnover in the mobile sector has

grown to represent 1.5% oflgpal Gross Domestic ProductGDB, supported by an

investment in mobile networks of almost $2 trillion since 2002.

Arguing about the optimal number of network operators in the mobile industry is not new.
This debate has been present since tifxeralisaton of telecommunication industries in the

EU andearly days of mobile competition in the 90s and more recently in the context of
mergers and the setting of spectrum caps in 4G auctiitdowever, the novelty now is
that some regulators and governments arensidering implementing some form of a Single
Wholesale Network (SWN) to deliver next generation mobile services (4G). For example,
2014 there were SWN proposalst various stages of developmeirt Mexicd*?, Kenya*?
South Africd™, Rwand&™®and Russia®. This could represent a radical departure from the
competing networks approach to the development of mobile services which has been
favoured by policymakers around the world for the past 30 years.

1% Based on GSMA Intelligence database availabiétat/www.gsma.com/aboutus/gsrtechnology/gsm

19 Based on International Telecommunications Union

(http://www.itu.int/net/pressoffice/press_releases/2013/41.aspx#.U33cLH9wamérieved on June 20,
2014)

10 Minutes of use per connection (GSMA Intelligence)

1 For more general discussion on the benefits of privatisation and competition in network industries and

telecommunications sector in particular, please see VickedsYarrow (1990 Li and Xu (2004) and
Gasmi et. al (2011).

12 A summary of the latest proposals for Mexico available at

https://www.detecon.com/en/Publications/opefaccesanobile-wholesalenetco

13 Kenya National Broadband Polidgtional Spectrum Polidguidelines for Spectrum Poli(see

http://www.information.go.ke/wp-content/uploads/2014/03/DraftSpectructionPolicy.gdf

14 A summary of the latest proposals for South Africa availablett//www.bmi-t.co.za/content/open

accesswirelessnetwork-suitablesouth-africa

5 Draft National Broadband Policy for Rwanda (see

http://www.myi ct.gov.rw/fileadmin/Documents/DRAFT_NATIONAL BROADBAND_POLICY_ FOR_RWAND
A 7.22.13.dop

M6 Maravedisb wa ar t i revivesnotionaf sharédégnetwork’  ( hte//evww.maravedis

bwa.com/templateemail/newsletters/071613/russi@vivesnotion-of-shared4g-network.html)



http://www.gsma.com/aboutus/gsm-technology/gsm
http://www.itu.int/net/pressoffice/press_releases/2013/41.aspx#.U33cLH9wamQ
http://www.information.go.ke/wp-content/uploads/2014/03/DraftSpectructionPolicy.pdf
http://www.myict.gov.rw/fileadmin/Documents/DRAFT_NATIONAL_BROADBAND_POLICY_FOR_RWANDA_7.22.13.doc
http://www.myict.gov.rw/fileadmin/Documents/DRAFT_NATIONAL_BROADBAND_POLICY_FOR_RWANDA_7.22.13.doc
http://www.maravedis-bwa.com/templateemail/newsletters/071613/russia-revives-notion-of-shared-4g-network.html
http://www.maravedis-bwa.com/templateemail/newsletters/071613/russia-revives-notion-of-shared-4g-network.html
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The exact details of the SWN proposals vary across cosintlivever, a common theme is
that the SWN would typically have a competitive edge on the existing networks, for instance
by having access to all 7@fegahertzZMH2 spectrum, and that the government would have
some ownership of the SWN. As a result, th@/Ns would be expected to remove
competition at the wholesaldevel, but there would continue to be retail competition. Other
operators, including existing network operators, would have to largely rely on wholesale
agreements with the SWN to offer next geaon mobile services to its retail customers.

We understand that under existing SWN proposals, there is likely to be a period of co
existence between SWN used to deploy next generation mobile technologies (i.e. 4G and
5G) and existing mobile networks uspdmarily to serve the existing customer base with
legacy mobile services (i.e. 2G and 3G). We believe that this would not be a sustainable
outcome in the longun, as under the cexistence scenario i) the SWN would not be able to
benefit from economie®f scale at the network level and achieve efficiencies from removing
network duplication; and ii) the existing network competition would be distorted by a
presence of a special network operators (likely government owned and under some form of
preferentialtreatment).

Therefore, any cexistence period will inevitably result in one of the two outcomes: either
the “true’ SWN wi || domi nate and there wi
operators provide their services based on all available teclyies) or the SWN would fail

and network competition will continue with each operator providing end users with mobile
service over its own infrastructure. Our paper therefore focuses on evaluating the potential
longterm outcomes of the first scenario, i.assessing how market outcomes under the

existence period).

SWNs have been proposed for a variety of reasons, with the exact rationale depending on
the specific count in question:'’ However, the reasons can be split into three broad
categories. First, there have been concerns that competing operators will not deliver enough
or fast enough network coverage, particularly in rural areas. Second, some parties have
argued hat network competition leads to unnecessary duplication of costs and spectrum
fragmentation. Third, in cases where authorities consider that network competition is not
working, they view the combination of an SWN and mambile virtual network operators
(MVNO$ as a way of increasing competition.

A key question is whether these concerns are valid and how an SWN would perform relative
to a counterfactual of network competition. There have been no SWNs to date in the mobile
industry, so it is difficult taest directly how an SWN would perform. There have been some
examples ofnational SWNs in the fixed sector, such as in Australia, Singapore and New
Zealand. However, fixed networks exhibit greater economies of scale than the mobile sector,
so it is not posible to accurately predict the success of SWNs in the mobile sector based on
SWNs in the fixed sector. The SWNs in the fixed sector do nonetheless highlight some of the
challenges in setting up and running an SWN. For example, the SWN in Australiativas on

See specific examples in footnotes 6 to 10 above.

true’ SWN would Il ook |Ii ke compared te pure

ne
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verge of collapsing at one point. If an SWN were to fail, then this could cause serious
consumer detriment, given the lack of alternative network operators that consumers could
switch to.

In addition, in many countries there have been examples ofl loceegional fixed wholesale
access networks, typically deployed to deliver next generation broadband service primarily
to more remote rural areas (e.g. Sweden or Denmatkj'® However, these examples are
less relevant for evaluating the expected impagotaational mobile SWNs. This is because
there is a strong economic rationale for building a single wholesale network in areas where
having only one network provider may be the most efficient way of delivering mobile service
to end customers. The case farsingle network is much less clear in areas where multiple
network rolkout may make commercial sense and where long term benefits from
competition at the network level (in terms of innovation and investment) may outweigh any
short-term static inefficienies (in terms of network duplication).

As shown by the figure above, there have been several countries that have relied on only
one verticallyintegrated mobile operator, either government owned or privately owned.
Therefore, in this papewe compare the atcomes under network competition relative to
single networks, as a proxy for SWNs. Witiky recognise this is not a perfect equivalent to

an SWN, because the SWN will introduce retail competition via network access to the SWN,
it can be wWbedtas approagacomati on teoneffiestsodss t he
moving away from network competition to an SWN model. Ideailg, would want to
compare consumer outcomes in (a) countries with network competition (i.e. competition
between multiple vertially integrated network operators) with (b) outcomes in countries
with a single wholesale network, with competing retail providers and (c) outcomes in
countries with a single (vertically integrated) network provider.

The lack of data on (b) implies thatis not possible to do this comparisove have also
considered the lessons provided by countries with more developed sdramed
competition in the form of MVNOSs. These countries are likely to be a poor progy)fdihis

is mainly because countriesittv a high number of MVNOs tend to be countries where
network competition is already present and is likely working (with multiple network
operators competing aggressively for both retail and wholesale customers), therefore of a
limited use for measuring thimpact of a scenario in which there may be a strong retail
competition, but no competition at the wholesale level, i.e. the S\NBlerthelessitiis still
useful to compare (a) with (c), for whitiey have significant data, primarily because

1 a signifiant proportion of costs for mobile operators are incurred at the network
level rather than at the retalevel and the wholesale network services account for
more than 50% of the value added of mobile services; and

Y  ETTH Council Europe, 201L3,FTTSHveden: a showcase for ru
http://www.ftthcouncil.eu/documents/Opinions/2013/Rural FTTH_Nordics_Final.pdf

9 OECD, Developnsent of Higispeed Networks and the Role of Muigial Networks
http://oecdinsights.org/2015/11/26/municipahetworkscontribute-to-increasedbroadbandcoverage/


http://www.ftthcouncil.eu/documents/Opinions/2013/Rural_FTTH_Nordics_Final.pdf
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1 most of the innovation and technology agkion that has driven the very significant
i mprovements in efficiency happens at the

Therefore,our analysis still provides a useful insight into the expected performance of SWNs
compared to network competition model.

We assess the impact of network competition on network coverage, takeand innovation.
Wefind that network competition delivers superior outcomes to single networks. This paper
represents a significant contribution to the literature. dorr best knowledge, noother
papers have considered the impact of network competition compared to single networks on
outcomes such as coverdge This may be partly because it is difficult to get data on
coverage, particularly at the countigvel rather than at the operateleve. Although there

has been much discussion around the optimal number of mobile network operators, there
has been much less consideration of whether network competition should be preferred to
single networks.

The policy implications of the results are atggnificant, as they imply that regulators and
governments could be taking a considerable risk by implementing SWNs in the mobile
sector, which could lead to worse outcome for end users in terms of availability and quality
of mobile services. Moreover, oa an SWN has been established, it will be difficult and time
consuming to then return back to network competition.

The rest of this paper is structured as follows:

1 In section3.2, we discuss the expected impact of network cogtiion on a range of
outcomes;

1 In sectio®, we provide an overview of existing relevant empirical literature;

1 In section3.5 we explain ourempirical approach for assessing the impact of
network @mpetition;

T In section3.6, we presentour resultsand key findingsand

1 In section3.7, we conclude and consider the policy implicationsoaf mainresults

3.2.  Theory: the impact of network competiti on
Proponents of SWNs argue that network competition results in lower network coverage,
particularly in rural area&! This is because there are likely to be some areas where it is only
profitable for one operator to rolbut its network. If multiple operairs roltout their

120 Gruber (2001), Gebreab (2002), Gruber and Verboven (2001), and Kalba (2003) all assessed the impact of
the level competition on mobile takep. However, they did not explicitly consider the impact of single
network.

12 see for i nst an Steckiathe slowlane: Way Kanya'sipublic G rfetwork isn't up to

speed a v a i Htta/bvivve zdreet com/article/stuckin-the-slowlanewhy-kenyaspublic4g
network-isnt-up-to-speed/



http://www.zdnet.com/article/stuck-in-the-slow-lane-why-kenyas-public-4g-network-isnt-up-to-speed/
http://www.zdnet.com/article/stuck-in-the-slow-lane-why-kenyas-public-4g-network-isnt-up-to-speed/
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networks to these areas, then the operators may not have sufficient retail customers to be
able to cover their costsThere are a number of authors who analysed from a theoretical
perspective how outcomes like penetration, coverage prides are affected by the level of
competition and measures that dampen price competition like uniform pricing.

For instance, GOtz (2013) examines the effect of the regulatory regime on both penetration
and coverage of fixed broadband networks. One @ kiey findings is that as long as firms
can price discriminate across regions, i.e. firms are unregulated, the monopoly scenario
yields the same coverage as the scenario of netwmaked competition. Using an approach
similar to Valletti, Barros, and Hoegn(2002), the paper highlights the importance of
population density for whether firms invest to provide internet access. The analysis reveals a
trade-off between coverage and penetration under regulated uniform retail and wholesale
access prices, i.e. whefirms are regulated. Higher prices lead to wide coverage but low
penetration—there is a tradeoff between setting high prices which allow the monopoly to
earn a high return and make it attractive to roll out in rural areas, and low prices which
increa® penetration across all regions.

For Valletti et al. and Gotz, the result of this traaf¢ is that price discrimination should lead

to higher coverage both under a monopoly and netwbdsed competition, and that
unregulated competition should not resuh higher coverage. But overall penetration might

be higher under facilities based competition than under a monopoly due to lower prices in
regions where several firms are present. If firms are required to charge a single price across
all markets/regionsthen this will lower the degree of price competition in urban areas. This

is because without uniform pricing firms could set low prices in competitive areas where
local average costs are low due to high population density. But with uniform pricing the
relevant cost for breaking even is the average cost across all the markets that a firm serves.
So the incumbent, who by assumption is the one serving all high cost regions that have a
regional monopoly, would not be able to sustain the competitive pricaglian areas. As a
result the incumbent might find it preferable to leave some of the competitive urban areas
in order to keep prices high in areas where it is the monopolist.

Foros and Kind (2003) show that network competition may not lead to increasedfare if

there is a uniform pricing requirement, instead finding that coverage and welfare
improvements are far more likely under nomiform pricing. Indeed, they show that
regional price discrimination leads to a similar level of coverage comparteetooverage
achieved under a social planner regardless of the level of competition. As such, the
introduction of competition is focused on delivering higher welfare and penetration through
lower prices.

Therefore, it appears that the theoretical literambroadly supports the argument of SWN
proponents thata single network could lead to increased coverage in a given countd, vis
vis a counterfactual with multiple competing networks. As discussed below, this is not
necessarily consistent with the emiail findings.
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3.3. Literature review Zz existing empirical
evidence

We have reviewed the existing literature on the impact of comjpeti oncoveragetake-up

and investment in thetelecommunicationssector. The available evidence indicates that
there is a pasitive link between competition, service diffusion and investment. None of these
studies, however, directly looks at the performanzemobile markets ircountries with a
single mobile network compared witbountries in which there i:etwork competition.
Moreover,the global data setisedprovides a unique insight into the performance of single
mobile networks.

The relationship between competition and performance of telecommunications markets has
received a significant attention in the academic liter&usver the last two decades, in
particular following the liberalisation of mobile market in a number of countries.

The primary focus of these studies seems to be the link between competition and the
diffusion of telecommunications services. Early contiitms include Gruber and Verboven

(2001a,b), Gruber (2001) and Wallsten (2001). Considering a sample of European countries,

Gruber and Verboven (2001a) find a significant impact on the diffusion process by the
introduction of competition. Gruber (2001) doses the analysis on Central and Eastern
European countries. The results show that the speed of diffusion increases with the number
of firms in the market. The analysis also shows that simultaneous entry is more effective
than sequential entry in acceldiag the diffusion speed. Gruber and Verboven (2001b)
extend the analysis to cover a wider geographic landscape. The paper finds that the
introduction of second entry licenses had a significant impact on the diffusion of mobile
services. Wallsten (2001),nothe other hand, explores the effects of privatisation,
competition, and regulation on telecommunications performance, considering evidence
from 30 African and Latin American countries in the period 1P897. The analysis reveals
that competition — measued by mobile operators not owned by the incumbentis
correlated with increases in per capita number of mainlines, payphones, and connection
capacity, and with decreases in the prices of local calls.

More recent studies include Rossotto et al. (2009\R1en (2006) and Li and Lyons (2012).
Rossotto et al. (2005) analyse the impact of opening up telecommunications to competition
in the Middle East and North Afric@fENAr egi on on t he sector’ s
participation of the region in the Wtd economy. Their empirical research shows that
increased market competition boosts demand for fixed and mobile telephone services by
lowering prices to users. Their estimates also suggest that greater competition is associated
with increased productivityf labour in telecommunications as measured by revenues per
employee. Using a wide data set covering a large number of countries, Rouvinen (2006)
examines the diffusion process of digital mobile telephony in developed and developing
countries. Overall, th analysis finds that competition promotes the diffusion process. Li and
Lyons (2012) use a sample of 30 countries over the period-200& to assess the

per f
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determinants affecting the speed of mobile penetration. They find that network
competition resultsn faster diffusion rates as compared with a monopoly.

There is also wide research looking at the relationship between competition and penetration
of telecommunication services, particularly in the context of broadband diffusion. For
example, Fink et al2002) consider a panel data set of developing countries in Africa, Asia,
the Middle East, Latin America and the Caribbean covering the period-A®85ey
investigate how competition in the local market segment affects performance measured as
labour produtivity and number of mainlines. They find that both privatisation and
competition lead to significant improvements in performance.

Focused on broadband penetration and using data from a sample @rganisation for
Economic Caoperation and Developmer{©OECDcountries, Bouckaert et al. (2010) find that
competition between platforms has been the main driver of broadband penetration,
whereas servicdased within platform competition appears as an impediment to
penetration. Similarly, using quarterly dateom the fourth quarter of 2000 to the first
quarter of 2004 for 16 Western European countries, Hoffler (2007) concludes that without
cable competition, the number of broadband subscribers would have been approximately 10
percent lower. Other articles thatave found similar results are Denni and Gruber (2006),
Distaso et al. (2006), and Aron and Burnstein (2003).

Also in the context of broadband communications, a humber of studies have emerged
investigating how competition affects prices and quality. i/tthis is still a nascent
literature, existing research shows that competition between network operators have a
positive impact on quality, as measured by broadband speed. This is found in Nardotto et al.
(2013), Smith et al. (2013). The latter paperttar finds that competition between
networks leads to lower prices.

In the existing literature, there has also been much debate about the impact of market
concentration on innovation. On one side of the debate is the Schumpeter view, which
considers thathigh market concentration increases innovation, as it is easier to reap the
return on investments with higher concentration and there are economies of scale in
research and developmenR&D. On the other side of the debate is the Arrow view, which
statesthat lower market concentration increases the incentive to innovate as firms will want
to get ahead of their rivals and thereby steal their customers. This is also known as the
replacement effect. With lower market concentration, there will also be moras who are
searching for innovations and this also increases the probability of an innovation being
discovered Geroski (1990)

The overall impact of market concentration on innovation therefore depends on whether
the Schumpeter or replacement effect domates. In an attempt to consider both effects
and reconcile exiting mixed evidence, the seminal paper by Aghion et. al. (2005) built a
dynamic model where current technological leaders and their followers in any industry can
innovate, and innovations bigaders and followers all occur stdyy-step. Their key result is

the identification of an invers& shape relationship between competition and investment,
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which is supported by their empirical analysis using panel data from UK companies, covering
the perod 1968 to 1996%

There are a number of studies which have empirically assessed the relationship between
competition and investment in the mobile industryn particular with regards to the recent
debate on the impact of mobile consolidation in the EUn&kes et. al. (2015) find that both
tariff prices and mobile investment increase as result of 4 to 3 mergers. Frontier Economics
(2015) concludes that mobile mergers can incentivise investment, but find no impact of
moving from 4 to 3 mobile operators omipes. More generallyHoungbonon and Jeanjean
(2014) and Friesenbichler (2007) find an inversshbre relationship between competition

and investment. Instead, the study lhestageet. al. (2011) finds a “hape relationship
between investment and thesVel of concentration, measured by the Herfindikischman

Index (HHI). Focusing on the relationship between competition and investment in the mobile
industry in China, Kang et al (2012) find a positive correlation betwiaenmarket
concentration and competition measures

Outside the mobile industry, in the context of fixed broadband networks, there is empirical
research looking at the relationship between the type of competition (intersus intra
platform) and investment. While evidence is mixétsenice based (or within platform)
competition seems to deter investment when compared with infrastructure based
competition or competition between alternative networks. For example, by examining the
variation in facilitybased investment in loops across Wttes and over time, Crandall et al.
(2004) find a higher growth of facilityased lines relative to Ut?tlines in the states with
higher costs for ULL. Similarly, Jung et al. (2008), using a panel data model (static and
dynamic) with US data, concludésh a t “it i's uncertain that
mandatory sharing policy in this sector
infrastructure.?”

On a related matter, there are a number of studies investigating the relationship between
liberalisation and investment in the telecommunications sector. Overall, this literature has
found a positive relationship between liberalisation and investméHiVithin this line of
research, a number of articles have looked at the interaction between competitiwh
investment. These include Alesina et al.(2005), Li (2008), Wallsten (2001) and Zhang et
al.(2008), who find a positive relationship between competition and investment. Recently,
Lestage et al. (2013) have found that greater competitive pressure fostBestructure
investment by stateowned incumbents but reduces investment by private incumbents.

122 As a measure of innovation they use the average number of patakés out by firms in amdustry,

while their main indicator of competition is the Lerner index. They proxy the price cost margin by
operating profit net of depreciation, provisions and an estimated financial cost of capital divided by sales.

123 Studies differ in a number of dimsions, including: data set, control variables, statistical approach, etc.

124 |ines based on local loop unbundling.

125 gee the literature review included in Lestage et al. (2013).
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As discussed below, our key findings are consistent with the existing literature, showing a
positive relationship between network competition in mobile sectand key market
outcomes, such as coverage, tale and investment/innovation. Moreover, our analysis
works with a unique global data set which provides an insight into the impact of single
networks on mobile market outcomes.

3.4. Reconciliation of empirics an d theory

Regarding the benefits of network competition, the theoretical literature seems to partly
support, and partly contradict empirical findintf§Both the theoretical and the empirical
literature agree that the most densely populated areas will reeetoverage first. The
straightforward reason for this is that higher population density implies higher profits (in the
case of profimaximizing firms) or social welfare (in the case of a benevolent social planner)
given a fixed investment, because morensumers can be reached. Where population
density is too low, firms would not be able to recover the fixed costs of roll out and would
therefore not provide coverage. This general result holds for both monopolistic markets and
markets with some degree obmpetition. Another theoretical finding that is in line with
empirical observations is that as long as there are fixed costs, coverage is inefficiently low
compared to the coverage achieved under a benevolent social planner.

The theoretical literature antradicts empirical evidence in that it finds that since a
monopolist generates the highest industry profits, a duopoly (or higher degrees of
competition) would only be possible in an even smaller set of regions, i.e. that coverage
would be lower. The emipcal literature discussed in above on the other hand suggests that
network competition leads to better consumer outcomes in terms of coverage, innovation
and other factors.

This contradiction can potentially be explained by the following: First, the rétieal
literature does not account for efficiency gains brought about by firms that are in
competition compared to monopolists. It is possible that these efficiencies reduce the fixed
costs involved in rolling out into a region. This could explain whgrege under network
competition is higher than predicted in theory. Second, operators do not compete on the
basis of price alone. Users on a network enjoy positive network externalities the more other
users can potentially be reached. Coverage can theeelf@er a selling point and may induce
competing firms to increase coverage beyond the level that a monopolist would provide.
Third, the empirical studies discussed in Section 3.3 do not account for sigely
interventions like coverage obligations, whickanc increase the set of regions with
competition. To the extent that such interventions are more prevalent in countries with
network competition, this offers an explanation for the observed greater coverage in
countries with network competition.

For more detailed discussion on this issue, please see Houpis GreSérdaG. a n d(2016): Vet er |l e
Supplyside measures for policy makers to promote mobile broadband covef@§eRegional Conference
Cambridge
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Therefore,there areplausible practicateasons whyonewoul dn’t expect cover:
lower under network competitiomompared with the SWN scenario

First, under network competition, operators will be trying to get ahead of their rivals. When

it is not profitablefor multiple operators to rollout in a particular area, it may nonetheless

be possible for one network to gain a ‘“first
demand in the area. Once they have done so, they can be confident that it would be
unprdfitable for any other operator to follow, at least until the given area becomes
commercially viable for more than one operaf8f.

Second, there are many examples of network sharing across countries. Network sharing can
mean that rather than duplicate costsuch as towers, infrastructure and equipment,
competing networks can share these costs. This makes extensive netwodutratiore

viable.

Third, coverage obligations imposed at the time of licence award have been used to ensure
faster roll out and greatecoverage in many countries. The Government provides indirect
funding, to the extent that network operators will pay the Government less for a licence
which includes obligations to cover areas which are otherwise uneconomic for them to do
so.

Fourth, network competition puts pressure on operators to minimise costs. Even though it
may be difficult for operators to reduce the unit prices of network equipment, they are able
to ensure that they optimise their network and minimise their operating expenditure.
Lowering costs should help make it economically viable teaatlto more areas, which will
increase coveragt®

Fifth, if unregulated, a network monopoly will have less incentive to extend coverage than
network competitors in the same way as a monopoly duces less output than a
competitive market.

Advocates of SWNs rarely consider the impact that single networks could have on
innovation. Even though mobile technologies are typically developed at an international

127 This is consistent with the observation that mobile operators in a given country often have different

levelsof coverage supports, indicating that some areas may only be covered by one operator. At the
same time, we recognise that coverage is a dynamic concept and with the decreasing cost of equipment
and the increasing demand for mobile services one would expatimore areas become economically
viable for multiple networks.

128 Itis particularly important to make a like for like comparison when considering the cost of network

rollout of the SWN and under network competition, taking into account what spectrilhbevdeployed

on a given mobile network. The cost of rollout will very much depend on the type of spectrum available
to the network operator. Low frequency spectrum (e.g. 700 MHz or 800 MHz) requires lower number of
mobile masts and base stations (legtwork equipment), thus making the cost of covering a given area
cheaper than if the same area were to covered with higher frequency spectrum (e.g. 1800 MHz of 2.6
GHz spectrum). Therefore, it is misleading to argue that the cost of coverage for the 8VgiNerthan

for other operators under network competition, if this implicitly assumes that the SWN would have
exclusive access to low frequency spectrum not available to other operators.
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level, the speed at which they become dahle to consumers depends crucially ational
policies and market structures. Innovation, broadly defined, drives the speed of adoption of
new technologies and technology upgrades in mobile networks. This has a major effect on
reducing the unit costs ofervices for consumers and extending profitable network
coverage. One reason why technology upgrades are so important is that each new
technology generation delivers significant gains in spectral efficiency. Given that spectrum is
scarce, this leads to nch needed increases in capacity in mobile networks, Innovation also
determines the range of services which consumers can enjoy over the networks that have
been built.

In addition,assuming that the&sWNwould evolve into a network monopoly at the wholesale
level in the long term, iwill require heavy regulation in the form of access prices to the
SWN, coverage obligations, introduction of new services and deployment of new
technologies. Given information asymmetries and regulatory failures, regulatidcelg 1o

lead to suboptimal outcomes.

3.5. Approach and data used
The key question is how an SWN would perform relative to a counterfactual of network
competition. As there are no examples of SWNs in the mobile industry, it is not possible to
answer this gestion directly. However, there are countries that only have a single vertically
integrated network. Therefore, to help gain an insight into the potential impact of an,SWN
wehave compared the outcomes between countries that have network competition and
countries that have single networks. In particularehave assessed the impact of network
competition onkey mobile market outcomes that are likely to drive consumer surplus and
welfare from consuming mobile services:

1 overall population and geographic coage (i.e. the availability of mobile services
across the country);

1 overall takeup (i.e. the realised demand for mobile services); and
f innovation measured astakep of ‘next gen®ration’ 3G

We have not carried out an analysis of prices, dughi lack of comprehensive data on
mobile prices within our sampfé®Nevertheless, we believe that the impact of network
competition on prices is indirectly captured by our take variables, as they are closely

129 Due to the lack of reliable data on innovation, we consider thattakeup of more advanced mobile

technologies (that allow provision of mobile broadband services) can be used as a reasonable proxy for
the level of innovation in a given market.

130 Mobile prices in general are difficult to measure in mobile marketstdube complex nature of tariffs.

One option is to use the Average Revenue Per Minute, but the GSMA does not have a comprehensive
data set for this variable.

servyv
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related to the price levels in a given countii.e. high takeip of mobile services indicates
affordable mobile prices, all else equal).

We also controlledfor other factors that are likely to influence performance of mobile
markets in a given country. This includes, in particular, proxies forlendbmand (such as
GDP per capita capturing income levels) and supply (such as population density capturing
the cost of network rollout) Figure 14 provides a conceptuabverview of our empirical
modeland we disuss the variables used in the model in more detail below.

Figure 14. Our modelling approach
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The data on network coverage comes from the GSMA. The level of coverage is estimated
based on the location of base stationsagach country, the reach of these base stations and
the distribution of inhabitants across the country. This provides estimates of network
coverage for the country as a whole, rather than for individual operators. In general, it is
difficult to get data ometwork coverage across a broad range of countries, which is one of
the reasons why this paper adds to the existing literaturevasre not aware of any other
papers that have analysed the impact of mobile competition on coverage.

We have also estimatethe impact of single networks on overall takp. SWN proponents
claim that SWNs could also reduce costs by avoiding inefficient duplicttisrdifficult to
assess the direct impact of single networks on costs, due to a lack of data availability on
network costs Nevertheless, asts of building and operating a mobile network will be an
important driver ofretail prices, with lower network costs likely to be reflected in lower
retail prices for consumerslherefore, as asts are likely to feed throughto prices and
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thereby influence takeip, we can capture the effect of the SWN on costs by assessing have
the impact of single networks on overall mobile takg®*

Finally,we have assessed the impact of single networks on innovation by considering the
impact on 3G takeip. As 3G represented an upgrade to mobile networks which made
mobile internet much more widespread, 3G is a good proxy for the impact that SWN could
have on innovation. This is an important point, since innovation plays such a large ttode i
mobile sector.

For the analysis on coverage and overall takewe have used data from 2001. This is
because there were significantly more single network countries when using historical data.
The year 2001 is the first year in whittere iscoverag data for a wide range of countries.

The other benefit of using data from 2001 is that there was considerable variation in the
level of coverage across countries (in contrast, many countries now have close to 100 per
cent coverage). The following map shothe number of countries with single networks and
network competition across different regions in 2001.

Figure 15: Countries with single network and network competition
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For the analysis on 3G takg, we have used data from 201294, given that 3G is still a
relatively new technology in some countries.

As shown by the following graphs, it appears that outcomes on coverage, overaligake
and 3G takeup are morefavourable under network competition. The graphs show that this
conclusion still holds when splitting the sample based on the population of couftries

181 Mobile takeup is measured based on the number of unique mobile subscribers. This is diffeteat

number of SIM cards since some subscribers have more than one SIM card.

182 Low population countries are defined as countries with fewer than a 1 million inhabitants.
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Figure 16 shows that overall population coverage was consatiéy higher in countries with
network competition (70.4% compared to 53.4% when including all countries regardless of
their size}*® We have carried out the same analysis for area coverageFigeee 17). Again

they find that coverage is much higher in countries with network competition (47.9%
compared to 31.4% when including all countries regardless of their'8tae have also
considered how the takep of 3G* compares across countrieseeFigure 18). The results

also show that 3G takap is much higher in countries with network competition.

Figure 16: Total population coverage in countries with single networks and network
competition (population split)
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133 This difference is statistically significant with-ague of 0.0029.

134 The dfference for all countries is statistically significant with-agtue of 0.0229.

135 3G takeup is measured based on the number of SIM cards. Although this will overstate the number of

unique subscribers, we have no reason to believe that this will affiectelativity between takeup in
countries with single networks and network competition.
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Figure 17: Total area coverage in countries with single networks and network
competition (population split)
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Figure 18: Take-up of 3G in countries with single networks and network
competition™*®
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136 We have not shown a graph with the countries split by GDP per capita due to a lack of data availability.
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To assess whether the graphical analysis of the impact of network competition is accurate,
we have peformed an econometric analysis. This helps ensure that the differences in
outcomes between countries with single networks and network competition are not driven
by other factors. All of the regressions are carried out at a single point in time, so do not
include a time dimension. This means that they are relying on variation across countries,
rather than variation thatarise due to countries switching between single networks and
network competition.

The impact of single networks has been captured by usitignamy variable, which takes a

value of 1 when a country has a single network and 0 otherWitgehave identified which
countries have single networks by wusing the GS
data set shows when operators launched netwoaksoss different countries. In a few select

countries, such as Lebanon and Syria, there may be multiple operators that are owned by

the government, which means that such operators may compete less intensively with each

other than under separate owners. Assensitivity analysis, we have therefore reclassified

these two countries as single networks, whichve only a very minimal impact on the

results.

We have included different explanatory variables in their regressions to help isolate the
impact of singlenetworks. They have included a range of demographic variables, including
GDP per capita, population size and population density. As a sensitivity check, they have also
included a variable measuring the number of years since 2G was launched in the country.
The time at which 2G is launched could impact coverage anduples it is a variable that is
largely outside of the control of operators because it depends on when regulators or the
Government decided to provide the necessary licences and spectrume Huer clearly
other variables that could affect the outcome in mobile markets, such as prices, subsidies,
coverage obligations and the degree of network sharing. However, it is difficult to collect
data for these metrics for such a broad set of countriew@have inour sample. Ultimately,

the question is whether any of the omitted variables might also be correlated with whether
there is network competition. The answer is probably yes, at least for prices. However, this
bias would actually lead us to undate the impact of network competition on coverage. As
prices will be higher in single network countries, the estimated parameter in the regression
will be higher for countries with single networks. Therefore if anythiwg, would be
overestimating thempact of single networks on coverage and taige

The following equations show the different specifications:

Overall population coverage = a + d*single network + b*GDP per capita + g population +
h*population density (11)

Overall area coverage = a + d*single network + b*GDP per capita + g population +
h*population density + z time since 2G (12)

Overall mobile take-up = a + d*single network + b*GDP per capita + g fpjopulation +
h*population density (13)

Overall mobile take-up = a + d*single network + b*GDP per capita + g population +
h*population density + z time since 2G (14)
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3G take-up = a + d*single network + b*GDP per capita + g population + h*population density
(15)

The following table shows the summary statistics for the variables ofesteAll of the data

comes from the GSMA database.

Table 13: Summary statistics for overall coverage and take-up regressions

Variable Mean Median Standard Minimum Maximum Quarter
deviation

Overall area coverage 44.25% 32.37% 0.39 0.04% 100% Q4 2001

Overall population 66.28% 71.73% 0.31 0.02% 100% Q4 2001

coverage

Overall takeup 19.53% 11.77% 0.2 0.03% 76.94% Q4 2001

GDP per capita 8,208 2,191 12,689 92 75,703 Q4 2001

(current $)

Population (million 30.2 5.2 1.21*10"8 596 1,290 Q4 2001

inhabitants)

Population density 371 73 1,757 0.14 16,183 Q4 2001

(inhabitants per /)

Time since introduction| 8,208 2,191 12,689 92 75,703 Q4 2001

of 2G (quarters)

Source: Analysis based on GSMA data

Table 14: Summary statistics for 3G take-up regressions

Variable Mean Median Standard Minimum Maximum Quarter
deviation

3G take-up 28.82% 32.37% 0.2 0.02% 239% Q4 2012

GDP per capita 13,610 4,948 20,144 231 115,038 Q4 2012

(current $)

Population (million 30.1 4.8 1.25*10"8 596 1,380 Q4 2012

inhabitants)

Population density 400 73 1,969 0.14 19,509 Q4 2012

(inhabitants per m?)

Source: Analysis based on GSMA data

We have estimatedur regressions using Ordinary Least Squares (OLS) with robust standard
errors to correct forheteroskedasticity. In the academic literature, there is a debate as to
whether there is a tweway relationship between market structure and market outcomes.
For example, it is sometimes argued that market outcomes could impact the number of
players in themarket as well as vice versa. If there is such awag relationship, then it

may not be appropriate to use OLS. However, they do not consider this to be the case in this
particular situation. When and whether a mobile market moves from one to several
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operators is largely determined by when regulators or the Government decide to liberalise
the market. This decision will in most cases be independent of market outcomes. Even if the
decision was influenced by market outcomes, it is unclear in which direitt@relationship
would run. On the one hand, regulators or the Government may decide to liberalise markets
once they reach a certain size or level of performance. On the other hand, regulators or the
Government may decide to liberalise markets if they sidar that the market is
underperforming.

3.6. Econometric results
In this section, we present our econometric resulfée show that single networks lead to
lower coverage, tak&p and innovation, as measured by 3G take(seeFigure 14 above
for an overview of our model).

The table below shows that single networks have lower population and area coverage once
other factors have been controlled for. In particular, the results show that having a single
network reduced total populationcoverage by between 12 and 21 percentage points
(depending on whether time since 2G was introduced is controlled for) and reduced area
coverage by between 15 and 24 percentage points.



Table 15: Regression results for population and area coverage

Overall population Overall population Overall area Overall area
coverage coverage coverage coverage

Single -12.20** -20.79%+* -14 55*** -23.58***
network
GDP per 0.000812*** 0.00117*** 0.00109*** 0.00146***
capita
Population -3.00e-08* -1.83e-08 -4.17e-08*** -2.90e-08**
size
Population -0.00105 -0.00102 0.000194 0.000221
density
Time Since 1.574%* 1.636***
2G was
launched
Constant 29.97*** 61.28*** 3.445 36.1%**
Observations 137 137 136 136
R-squared 0.521 0.324 0.471 0.335

Source: Analysis based on GSMA data
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In the next tablewe present the results on the impact of single networks on take The
results suggest that having network competition increased overall-takby between 7 to

12 percentage points depending on whethbe time since 2G was introduced is included in
the model.These results suggest that even if single network countries had launched 2G at
the same time as countries with network competition, take would still have been lower

in single network countries.

The table also shows the results of the impact of single networks on 3Gupak&gain, they
have found that single networks have a detrimental impact. The results suggest that having
network competition increased 3G takg by 17 percentage points oncehatr factors have
been accounted for. These results suggest that single networks are slower to innovate.
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Table 16: Regression results for take-up

Overall take-up Overall take-up 3G take-up
Single network -6.928*** -12.34%** -16.91%+*
GDP per capita 0.00104*** 0.00118*** 0.00109***
Population size -1.63e-08*** -1.19e-08** -2.13e-09
Population density -0.000991 -0.000847 0.00730***
Time since 2G was 0.515***
launched
Constant 4.014* 13.49%** 11.99%**
Observations 175 175 157
R-squared 0.683 0.616 0.716

Source: Analysis based on GSMA data

In addition to the above specificationsge have also conducted a number of sensitivity tests
(not shown). In particular, they have used a later time period (2005) for the ovexatage

and takeup regressions, have used a measure of political risk based on data from the World
Bank and have included urbanisation. None of these sensitivity tests chamgeverall
conclusion that network competition delivers favourable outcomes.

3.7.  Conclusion
This paper has added to the existing literature by assessing the impact of mobile network
competition on a range of outcomes, including network coverdgpmkey conclusion is that
mobile network competition has delivered superior outcomes taymetworks.Clearly,
the paper does not provide a complete assessment of all of the determinants of consumer
outcomes, as it is challenging to accurately capture all differences in regulatory frameworks
and market conditions across countries. Howeverddtes highlight the importance of
network competition, and provides a platform for future research into how best to leverage
network competition to achieve positive consumer outcomes.

The empirical evidence on the evolution of mobile markets suggests miedtvork
competition leads to higher coveragé/e found that population coverage was up to 21%
higher in countries with network competition compared to countries served by a single
network, all else equal.

There are several plausible explanations for why eor age i sn’ t higher i n
countries. Due to operators trying to gain a first mover advantage, under network
competition, it is stildl possible that certai
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profitable to have more than one operatorhdre is also widespread evidence of network
sharing and coverage obligations, which both lead to higher coverage. Also, when faced with
competition, operators will be under pressure to minimise their costs, which will help make
more areas economically vieb and extend network coverage. Lastly, it seems that
regulatory obligations to extend coverage in these countries, if existed, has not been as
effective as network competition. This is not surprising given that regulation is less effective
than competition to enhance welfare.

Ourresults also show that overall tak# is higher in countries withetwork competition

which as in the case of coverage, indicates that such markets are performing better. Lastly,
we found that countries with network competitiohave greater innovation. For instanage

found that having network competition increased 3G tale by 17 percentage points
compared to having a single network, once other factors have been accounted for.

The findings are consistent with the previous easch showing significant benefits of
competition on outcomes in mobile markets. At the same tithe, research is unique in its
focus and the results are based on a sufficiently large dataset to provide a sufficient basis for
Governments and policy authities to consider much more carefully the potentially
detrimental impacts of SWNs. At the same time, recognise that there are further areas in
whichour research could be expanded and improved. In particular, extermlingnalysis to

panel data will itroduce time dimension and allow to better control for country specific
effects that might be driving performance of individual mobile markets. In addition,
distinguishing between different forms of single network solution, i.e. countries where some
form of retail competition might be present or retail prices are subject to regulation (in

contrast with “true’ single network monopolie

the expected performance of SWNs.

The results ofour analysis have significantolicy implications, as they indicate that
implementing an SWN could have an adverse impact on consumers. Governments and
regulators should consider carefully the benefits of introducing SWNs as a replacement to
competition between mobile networks. Moving ta regulated monopoly provision of
wholesale network mobile services involves a significant risk of such policy measures slowing
down technology innovation. This subsequently affects the associated consumer benefits
from the complete removal of the inceilne to compete at the network level, which appears

to be critical for innovation.

The experience from fixed segment (e.g. NBN in Australia) indicates that setting up an SWN
will be challenging, as governments and regulators will need to address a ramggues,

such as whether the assets and customers of the existing operators are transferred to the
SWN, the governance arrangements of the SWN, and attracting investors for the SWN. Once
an SWN has been established, it will need to be regulated on anrangasis, given that it

will have monopoly power. Setting prices and expected quality levels for a monopolist is
never easy, and will be particularly challenging in this scenario, as there will be a lack of
historical data. If the SWN does end up failithggn it will not be straighforward to return

to network competition, during which time consumers could suffer considerably.

C

<
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At the same time, there are several policy options that regulators and governments can rely
on if they are concerned about the lglvof mobile coverage. For example, they can
encourage network sharing agreements, they can provide rural subsidies and/or they can set
coverage obligations when selling spectrum rights. These alternatives are far less risky than
an implementing an SWN anstill allows the mobile sector to benefit from network
competition. Therefore, we believe that Governments considering some form of
intervention in mobile markets should carefully assess pros and cons of different policy
measures, taking into account thissks attached to untested solutions such as SWN and the
potential longterm consequences on the mobile markets in a given country.

3.8. Annex 3

Table 17: Countries with single and multiple networks in Q4 2001 and Q4 2012

Single network countries Multiple network
countries
Q4 2001 78 127
Q4 2012 33 205

Table 18: Correlation between dependent and independent variables in the coverage
regressions

Overall
Overall populati Single ) Populati Time
) Overall GDP per Populatio )
Variable area on network ) on since
take-up capita n )
coverage coverag dummy density 2G
e
Overall
population 0.8394 1
coverage
Overall take-
0.7657 0.7430 1
up
Single
network -0.2329 -0.2822 -0.2239 1
dummy
GDP per
. 0.5112 0.4856 0.7185 0.0325 1
capita
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Population

-0.1104

-0.0702

-0.1035

-0.1292

-0.0716

Population
density
(inhabitants

per m?)

0.2082

0.1478

0.1672

0.1198

0.4517

-0.0175

Time since
introduction of
2G

0.5427

0.6154

0.5514

-0.2542

0.3018

0.1265

0.1139




Table 19: Correlation between dependent and independent variables in the 3G take-up

regression
Single
. GDP per . . .
Variable 3G take-up network it Population Population density
capita
dummy P
Single network
-0.1261 1
dummy
GDP per capita
0.7622 -0.0596 1
(current $)
Population (million
. . -0.0563 -0.0207 -0.0607 1
inhabitants)
Population density
0.5327 -0.0236 0.2419 -0.0217 1

(inhabitants per m?)
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4. Appendix: ResponsA O OAOQEAxid®®6 OADIT OO
dissertation pre -defence
Belowwe setout responsegor e v i eraperts,imdicatingwherein the final versionof the

thesis the specific commentswere incorporated. Commentsthat we believe were fully
addressedduringthe pre-defencepresentationare not discussedere again.

1.1. Chapter 1

Reviewerl

1. The introduction chapter should include a clearer and more comprehensive
description of what the 2004 reform of the EU merger regulation was actually about,
as this is the key element of the empirical analysis presented in the first essay.

We now include a brief description of the 2004 regulatory reform in the Introduction
chapter(pages3 and4)

2. The first chapter (essay) would also benefit from a more detailed discussion of the
empirical findings and their potential policy implications. For instanc fitiding
that Phase Il proceedings lead to a higher probability ofgormpetitive deal being
blocked or (approved with remedies) is highly relevant and could be driven by various
factors (e.g. the greater opportunities for third parties to intervenehiase 1l may
mean remedies become more likely and significant). The author should attempt to
interpret these results more carefully and try to go beyond a purely descriptive
approach (recognizing the limits any such analysis).

We now include a high level discussioron the potential implicationsof our key findingsin
the conclusiorsection(pages35 - 37)

Reviewer?

3. The first essay asks very important questipavhether the 2004 reform of the
European merger control led to higher efficiency. The methogalegd in the paper
Aa oFaSR 2y (GKS ARSIF GKIFIG Ad Aa LkaarotS s
changes in the market value of competitors. Therefore, only mergers where both
merging parties and the main competitors are traded on stock markegstaken
into account. Traded are usually just larger firms and therefore the created database
will not contain a representative sample of merging firms.

Thisis a valid comment.We recognisethat our sampleis obviouslynot fully representative
for multiple reasons:i) over-representingof phase Il cases,excludingcaseswhere no

documentationavailablejii) excludingcasesvhere mergingfirms are not publiclylisted, iv)

excludingcaseswhere competitorsnot are not publiclylisted. Therefore,our analysisrelies
on 'bigger'andmore recentmergercaseshput it is not obviousthat this is causingan obvious
biasin the resultsof our analysis.
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We recogniseit could be the casethat our sampleoveremphasizeshe potential drivers of
different discrepanas, i.e. if the Commissionis indeed discriminating against foreign
acquirers.this effect is likely to be most visiblein the caseof large foreign acquirers.If we
don't find this relationship to hold in our sample, it is unlikely to hold for a more
representative sample. At the sametime, we need to be probably more cautiouswhen
interpreting positivefindings,i.e. if the Commissioris now makinglesstype Il discrepancies
in Phasell, this may hold for larger mergers,but not necessarilyfor smallerones (in the
more representativesample).

We now acknowledgehis issueexplicitlyin footnote 33.

4. Since it is controversial whether it is reasonable to look at the stock market
NEBalLlRyasSa (2 S@rfdadS GKS YSNASNRa O2YLISI
representativeness of the sample, | would strongly prefer analyzing the effects of the
merger control reform by looking at the real -past effects of mergers on
competition and prices in the relevant markets, instead of relying on stock market
responses.

Thisis againa valid comment,but it needsto be acknowledgedhat the proposed ex-post
approachcreatesother methodologicalissuesasit: i) reducesthe sampleonly to mergers
approvedby the Commissior{with or without remedies),.e. we cannotevaluatewhether a
blockedwas a 'correct’ decisionor not; and ii) for the mergersapprovedwith remedies,it

doesnot allow to evaluatewhether any pro-competitivemarketoutcomesobservedex-post
are aresultof remediesor mergerbeingpro-competitivein the first place.

Asexplainedin Chapterl.3.1.,the main advantageof our ex-ante approachis that we have
an independent(albeitimperfect)assessmentf the me r g eompetitiveeffectswhichwe
can compare with the Co mmi s glécieions. Moreover, we observe stock market
reactionson the day of the announcementirrespectiveof whether the mergeris approved
by the Commissiorin the end. We thus avoid the censoringproblem, aswe canincludein
our samplecasesvherethe mergerwasblockedby the Commission.

1.2.  Chapter 2

Reviewerl

5. The empirical work in the second chapter (essay) focuses on thetesimort
relationship between different types of market entry (bitstream, ULL and own
infrastructure), without properly testing for potential logrm effects. This cdd be
incorporated in the final version of the thesis, if technically feasible.

We recogniseexplicitly that visual results presentedin Figure2 may potentially indicate
somelongrun relationshipbetweenlaggedbitstream and ULLlines, whichis not captued
by our current econometricanalysisvhich focuseson shortterm effectsonly (seepage64).
We acknowledgethat one possible approachto addressthis would be to test for the
existenceof longterm relationshipbetweenbitstreamand ULLwithin a dynamc model, but
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we considerthis type of estimationwould only make senseonce the longertime seriesis
available(andis thus outsidethe scopeof this dissertation).

Reviewer?

6. Is it interesting to ask whether either a partial Lol or full Lol approaantry and
expansion explains competitive outcomes in CEE countries? | think the answer is clear
for people from telecom industry. | think that more interesting research question
would be to determine real causes of the different development of broadband
markets in the CEE compared to WE.

We agreethat determiningreal causesof the different developmentof broadbandmarkets
in the CEEEomparedto WEis aninteresting(andcomplex)questionfor further researchput
not necessarilythe one that the current thesisis focusingon, as our main goal is testing
guantitativelywhether the evolution of broadbandmarketsin the CEEcountrieswasin line
with the Loltheory.

7. Does it add value to run the two regression equations (eq. 9 and 10)? The regressions
use fewobservations (8@ 120 obs.), 8 years of data (202911, biannual data set)
for 10 countries. Would not be better to describe the development of the broadband
markets in each country as a case study?

We do recognisethat a detailed casestudy of each CEE country in our samplecould be a
useful complementto our empirical analysis,but our primary objective is a quantitative
assessmenof the Loltheory.

We have provided more discussionof the broadband market developmentsin Slovenia,
Slovakieand Croata, three CEEcountrieswhere there havebeenmore significanttake up of
wholesaleaccessservicesto exploreto what extent this may be consistentwith the ladder
of investmenttheory (see pages49 to 51). We have also included a crossreference to
Figues10and 11 in annex,which showin more detail the evolution of broadbandmarkets
in eachCEEountryindividually.

8. | do not fully agree with the description and view of the author on evolution of
broadband markets in WE and CEE countries and on difesebetween these
O2dzy i NAS&ad {LISOAFAOLIffEY 2y LI 3IS cmI GKS |
had different levels of coverage with different penetration of fixed lines, the access
networks were of different quality and so differed in how they ac¢osuipport
ONBI RoFYR aSNWAOSa FyR (KS 0O02adGa 2F Ay@Sai,
OX8 ¢KSNB YAIKG 06S [dZAdGS RAFFSNBYyid NBlFazy:
countries it was not possible to climb the ladder in the same way how operators
WE countries did. e.g. in the Czech Republic, alternative operators were not able to
build gradually a sufficient customer base and brand that would allow them to start
with resale and bitstream, then LLU up to development of their own infrastructure.
Several reasons might be behind it: a) there might be abuses of dominant position of
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the owner of the fixed network who might have margin squeezed alternative

operators, b) regulatory failure.

Thisis a valid commentand we recognisethat the quality of regulation (includingpotential
regulatory failures materialisingfrom abusesof dominance)may be another important
driver behind the evolution of broadbandmarketsin the CEEregion. We recognisethis
explicitlyin Chapter2.2.3(pages54). However,we also note that it is inherently difficult to
controlfor thesequalitative/ institutional factorswithin our econometricanalysisdueto the
lackof reliabletime seriesdata.

9. Regulatory failureg it is also possible that national telecommunication reguiato

CEE countries did not succeed to create suitable conditions for alternative operators
to climb the ladder.

Asperthe previouscomment.

10. The author is well aware of the margin squeeze cases (see e.g. p. 61) but he does not

account for it (with the eception of excluding Poland and Slovakia from the sample
as a robustness check). | am not surprised that no evidence for the ladder of
investment theory was found in CEE data if in the sample there are countries like the
Czech Republic.

Asperthe previouscomment.

11. On page 63, 64 and 65 there are figures that illustrate the evolution of sérasesl

and infrastructurebased broadband lines in WE and CEE countries. As a source is
GNRAGGSY a! dZiK2NBWY 26y |ylfearaova {f2 4S5
data. In table 12 on page 65 as the source of the main variables (i.e. number of full
ULL and shared ULL lines, number of new lines excluding cable and number of
bitstream and resale lines) is given European Commission. Given that this in an
empirical pger where quality of data is crucial for validity of results, | consider a
simple reference to European Commission as a source of data absolutely insufficient.

4.1. All the data is now properly sourced in Table 12 and Figures 8 to 12 on pages 67 to

71.

1.3. Chapter 3

Reviewerl

12. The third chapter (essay) would benefit from a more comprehensive literature

overview, with a focus on microeconomic theory describing the dynamics between
competition and network coverage in telecommunications (Valletti, Barros and
Hoernig(2002), Foros and Kind (2003) or more recently Gotz (2013).
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We have now expandedthe literature review section to include both theoretical and
empirical studieslooking at the relationshipbetween network competition and coverage/
take up in telecommuni@ationsindustries,seepages/7—83.

Reviewer?

13. The research topic is extremely important. The possible move towards single
wholesale networks (SWN) might in my opinion hinder economic growth and
decrease consumer welfare for decades. It is not possildgplore the effects of the
SWN directly since there are no of them. However, | do not consider to be reasonable
to compare the outcomes under network competition relative to single networks, as
I LINPE& F2NJ {2bad OX8 L ¢2drksRnayleéall ® | &dza13
competitive outcomes that might be closer to potential outcomes of proposed SWNs
and there is already some history of network sharing. It might be possible and more
reasonable to compare market outcomes under infrastructure competition and
network sharing to shed more light on effects of SWNs.

We do recognisethat our comparisonof network competition countrieswith singlenetwork
countriesis not perfect, asthe appropriatecomparatorshouldbe a situation with network
monopolyandretail competition,rather than monopolyat both network andretail level. We
agreewith the reviewerthat sharednetworksmay leadto competitive outcomescloserto

potential outcomesof proposed SWNs,under certain conditions. Neverthelessthere is a
samplesdection biasthat doesnot allow usto practicallyincorporatethis suggestiorin our

analysisThisis becausethe countrieswith highdegreeof network competitionalsotend to

be the countrieswhere network sharingwhere is mostadvancedand widely usedby mobile
operators.Thisis likely to be becausei) countrieswith extensivenetwork competitiontend

to have lower revenuesper customer and higher investment requirements (due to the

competitive pressure),so operators have strong incentivesto find ways of reducingtheir

costbasethrough network sharing;and i) countrieswith network competitionwould likely
have effective regulatory/ competition frameworkto facilitate extensivenetwork sharing
agreementswvithout harmingcompetitionat the retail level.



