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Abstract 
This study provides an ex-post evaluation of competition policy enforcement in the 
European telecoms markets. We have gathered information on all the competition 
policy decisions adopted by the European Commission and the National Competition 
Authorities over the past 15 years and evaluated the evolution of competition policy 
enforcement in light of the main changes in the functioning of the telecoms markets. 
The study also presents a quantitative analysis on the impact of a merger, an antitrust 
and a state aid decision adopted by the European Commission around 2010. Based on 
the differences in differences method, the analyses empirically investigate the causal 
relationship between the decisions and the performance of the telecoms markets, 
measured mainly through prices, penetration, coverage, investment. Broadly, results 
show that the enforcement of the three decisions contributed to the better functioning 
of the affected fixed and mobile markets and provide useful insights for the future 
decision making process. 
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Executive summary 
This report aims to describe trends in telecoms market performance and competition 
policy enforcement, taking into account the virtuous circle between the functioning of 
the market and the competition policy interventions. 

It contains: 

§ a descriptive and qualitative analysis of the evolution of competition policy 
enforcement and the functioning of the European telecoms markets over the past 15 
years 

§ a quantitative analysis based on three specific case studies that highlight the effects 
on the fixed and mobile markets of competition policy decisions adopted by the 
European Commission (EC) around 2010.  

Qualitative analysis 

The descriptive analysis examines the main enforcement activities undertaken by both 
the EC and national competition authorities (NCAs) over the period 2002–2015. 
During this period, a total of 1024 competition policy cases have arisen in EU telecoms 
markets.  

Competition policy enforcement has evolved to reflect the substantial changes in the 
functioning of the telecoms industry. European telecoms markets have had to react to 
different competition policy issues over time, with different policy instruments being 
used to address these issues. The objective in all such cases is to ensure the creation 
of a level playing field for competition and boost market performance.  

Following the liberalisation of fixed telecoms markets, competition authorities sought 
in conjunction with the ex-ante powers exercised by national regulatory authorities to 
limit the market power exercised by the former monopolists in order to encourage 
entry and innovation. Antitrust enforcement in coordination with ex-ante remedies has 
been effective in facilitating the entry of alternative operators and reducing market 
concentration in the fixed telecoms market.  

The targeted application of state aid, often in the fixed broadband market, has led to 
extended network coverage. 

In the mobile market, merger control policy has been used to control consolidation, 
with a view to helping to preserve vigorous competition, notably among mobile 
operators. These merger control cases account for the majority of the 1024 
competition policy cases acted upon by the EC and NCAs. In 2002–2007, the number 
of merger decisions rose year by year. In 2008/2009, the effects of the global financial 
crisis caused a marked reduction in merger activity.  

As far as state aid is concerned, the EC took 150 state-aid decisions over the period 
2002–2015, mostly related to the deployment of broadband infrastructure.  

NCAs took the majority of the antitrust decisions. However, the EC adopted six 
prohibition decisions (mainly related to abuse of dominant positions). These 
infringement decisions represent a key tool in the antitrust field and have helped co-
ordinate and guide NCAs’ activities. The enforcement activities have also supported 
the deployment of infrastructure in the telecoms industry, ensuring there was no 
distortion in competition, in particular as regards fixed communications.  

The enforcement of competition policy is closely connected to the regulatory context, 
and it is important to consider the relationship between the two. The period under 
examination has been characterized by a coherent approach between the competition 
and regulatory policies in the telecoms markets. The regulated conditions for access to 
the network in the fixed markets, regulatory spectrum assignment, and the regulation 
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of network-sharing agreements in the mobile markets have contributed to fair and 
effective competition. 

The analysis on the evolution of competition policy enforcement is corroborated by a 
complementary analysis on the functioning and performance of telecoms markets.  

Fixed telecoms markets have witnessed to a gradual decrease of the incumbents’ 
market share and the entry of alternative operators. Some operators entered the 
market by seeking wholesale access to the legacy copper network, other operators 
have rolled out their own next generation access network (NGA), which is completely 
independent of the incumbent’s network. The intense competition between the 
incumbent and the alternative operators have enhanced markets’ performance 
through improved services’ quality and lower retail prices.  

Mobile markets have been characterized by a wave of consolidation, which explains 
why competition authorities focused most of their enforcement activity in merger 
control. Nonetheless, also thank to the competition policy interventions, markets 
performance has been improving in the recent years, with the diffusion of more 
innovative services such as 4G and 3G.  

Quantitative analysis: Case study analysis 

The quantitative analysis in this report is based on three specific case studies that 
highlight the effects of competition policy decisions on the fixed and mobile markets. 
This empirical analysis differs from the preceding descriptive and qualitative analyses 
in that it investigates the causal relationship between competition policy decisions and 
the functioning of the telecoms markets. The three case studies each represent one 
field of competition policy, specifically: 

§ Merger case study: the T-Mobile/Orange UK merger case (UK, 2010)  
§ Abuse case study: the Telekomunikacja Polska antitrust case (Poland, 2011) 
§ State-aid case study: German aid schemes to bring broadband to rural areas 

(2008–2010). 

In each case study, we quantify the impact of the EC decision on market performance. 
For each of the case studies we have estimated the effect of the decisions on a 
number of outcome variables (prices, service penetration or coverage, investment, 
entry). From a methodological perspective, the most delicate issue is to identify which 
would have been the evolution of the market in absence of the decision (i.e. the 
counterfactual). This study applies reduced-form econometric methods using a 
difference-in-differences (DiD) approach. We compare the evolution, both before and 
after the decision, of the market in the treated group (i.e. the country affected by the 
decision), with the average evolution of the market in similar countries (i.e. the 
control group) in which no structural change has taken place over the same period. 
This comparison allows us to derive an estimate of the impact of the decision on the 
treated market. We note that identification of an appropriate control group is critical to 
the validity of the analysis in each case. 

T-Mobile/Orange UK merger case 

The proposed merger between the UK mobile operations of T-Mobile and Orange was 
cleared, with remedies, in March 2010. This merger reduced the number of network 
operators in the UK mobile market from five to four. The current literature on the ex-
post evaluation of a five-to-four merger is limited: in this sense the current report is 
breaking new ground. It should be noted that our analysis does not allow for separate 
identification of the effects of the unmodified merger and the proposed remedies. This 
case study estimates the effect of the decision inclusive of remedies.  
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This study offers an empirical investigation of the market-wide effect of the merger 
(inclusive of remedies) on prices and investments. Measuring the price of mobile 
services presents significant challenges. It has become the norm for consumers to 
purchase a bundle of mobile telecoms services (voice calls, text messages, data 
services). There is no single price for mobile services, but rather various sets of tariffs, 
with the price paid depending on the detailed consumption profile. Our approach is 
based on establishing a ‘price basket’. We computed mobile expenditure for a selected 
basket of services with different consumption profiles, on the basis of the six lowest-
cost tariffs offered by each operator in the market for which we had data (2 operators 
per market). Specifically, we relied on the 2006 and 2010 OECD basket consumption 
profiles (high, medium, low). Each profile differs in terms of the amount of voice, SMS 
and data services included.  

To measure investment, we used data on capital expenditure (capex). Although 
commonly used in studies analysing the evolution of investment in the mobile 
markets, operators often do not report it separately for fixed and mobile networks; as 
an outcome variable it also does not reflect changes in network quality. 

We adopted a DiD approach and compared the evolution of mobile expenditure and 
capex in the UK and in a group of control countries, before and after the merger. Our 
control group was drawn from mobile network operators (MNOs) from a subset of 
European countries. We have limited the analysis to European countries because 
European firms are subject to a shared regulatory environment. Moreover, we have 
excluded from the analysis any country where a major change in market structure – 
which we define as the entry of an MNO or merger of MNOs – has occurred in the four 
years before and after the UK merger (2007–2014). 

We sourced data from Analysys Mason, Teligen and the GSMA. No available dataset 
covers a complete set of tariffs for all operators in the selected countries over the 
entire period of analysis. Teligen’s data represented the best option among those 
available, although it covers only two operators in each country. Mobile expenditure 
has therefore been computed on the basis of the tariffs of two operators for each 
country. Similarly, the capex data (provided by GSMA) is incomplete and does not 
cover all operators in the selected countries over the entire period of analysis. In 
particular, we do not have data on H3G in the UK. H3G was the beneficiary of the 
spectrum divestment proposed by the merging parties as one of the remedies. 

While there are reasons for caution in the interpretation of results, the data indicate 
that prices for mobile services fell as a result of the merger: this is the case across all 
baskets and consumer profiles, but is statistically significant only for medium- and 
high-consumption profiles. In terms of magnitude, our main model suggests that the 
UK merger caused a decrease in mobile service prices of between 2% and 18%, 
depending on the profile. Stronger effects are recorded for high-consumption profiles, 
for both the OECD 2006 and 2010 baskets. It should be noted that mobile prices were 
generally falling over the period 2007–2014. However, compared to the control 
countries, data on mobile expenditure in the UK seems to suggest that the UK has 
witnessed a steeper decline in prices, at least until the first quarter of 2009. The lack 
of a clear, common trend in the pre-merger period may limit the validity of this 
analysis. In order to avoid the decline in the pre-2009 period distorting the estimate of 
the counterfactual case, we have limited the sample period to the years 2009–2014. 
The formal test on the common trend shows that there is still a significant, although 
small, divergence between the evolution of mobile expenditure in the UK and the 
control countries in the pre-merger period. The limited number of observations in the 
pre-merger period may also limit the precision of our estimate. 

The capex analysis suggests that the merger (as modified by the remedies) might 
have caused a positive effect on total investment. However, when we look at the ratio 
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of capex and subscriber numbers, the effect is no longer significant: the effect fades 
when we explicitly take into account operators’ size. This could be because any 
positive effect on absolute capex is partially offset by growth in subscriber numbers. 
The capex series contains several irregularities or “spikes”. These are mainly driven by 
spectrum auctions, which affect the control countries in a diverse number of ways. 
These irregularities require the results to be treated with a degree of caution. It should 
be noted that when we aggregate data at biannual and annual level (to smooth the 
series), the results are no longer significant. 

Overall, the quantitative and qualitative evidence collected points to the conclusion 
that that the merger (including remedies) has not distorted competition in the UK 
market. There are various ways in which the remedies may have assisted in this 
outcome, firstly by allowing H3G to maintain its ‘maverick’ role and secondly by 
maintaining a level playing-field for 4G services. 

Telekomunikacja Polska antitrust case  

In the antitrust case study, we examine the impact of a prohibition decision adopted 
by the EC in 2011 against Telekomunikacja Polska (TP), the Polish incumbent 
operator. The EC found that TP refused to supply wholesale broadband access 
products to its fixed network from 2005 to 2009. 

The case study adopts a DiD approach to investigate the market-wide effect of the 
abuse and the decision on the evolution of broadband penetration and broadband 
retail prices in the Polish market. 

Our objective was twofold: to investigate whether the abuse had distorted competition 
(and hence whether the infringement decision had been appropriate) and to establish 
whether the decision had removed (or reduced) the negative effect of the abuse. 

The established approach in evaluation studies is to use the period before the 
treatment to define a control group that will allow the evaluator to identify the 
evolution of the market in absence of the treatment. In the Polish case, the period 
before the EC’s intervention had been affected by the abuse in question. We want to 
evaluate both the effect of the abuse and the decision and, hence, the ideal 
counterfactual needed to represent what would have occurred in the absence of both 
the abuse and the decision. In this particular case, the period before the abuse and 
the decision (pre-2005) could not be representative, given that TP had been infringing 
its regulatory obligations since 2003, when it was recognised as an operator with 
significant market power. 

The process for identifying the counterfactual case therefore needed to be adapted, 
and we selected a control group using data referring to the post-intervention period.  

The current empirical strategy allowed us to evaluate whether the abuse distorted 
competition in the Polish market and, as a consequence, whether the EC appropriately 
intervened against TP. However, we were not able to estimate the effect of the abuse 
in its entirety. Since we estimated the counterfactual case in the period following the 
EC’s intervention, the estimated benchmark is not truly competitive but depends on 
the degree of effectiveness of the intervention (which is unknown). Hence, we 
estimated the effect of the abuse as removed by the decision and we were not able to 
conclude whether the decision had completely restored the competitive conditions that 
would have prevailed in the absence of the abuse. 

For this particular case study, data has mainly been sourced from Analysys Mason’s 
database. Broadband retail prices have been measured through the average revenue 
per subscriber. We acknowledge that revenues are correlated with the quality of the 
service provided. Any inconsistency in the nature and quality of broadband services 
across the selected countries could distort our results. Having performed several 
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checks to assess the characteristics of broadband services across countries, our 
results appear to be robust. We believe that Analysys Mason’s data on average 
revenues is an appropriate option, since other available data on broadband tariffs or 
basket expenditures are insufficiently detailed (e.g. are not quarterly but annual) or 
do not cover the entire period of analysis. 

The penetration analysis is consistent with the interpretation that TP has abused its 
dominant position and hindered broadband penetration: indeed, the analysis indicates 
that, due to the abuse and before the EC intervention, the average penetration of 
Polish broadband services was lower than the average penetration in the control 
countries. The EC decision therefore appears to be vindicated and to have boosted the 
diffusion of broadband services in the post-intervention in period.  

The price analysis, however, is less straightforward, in particular because, due to data 
limitations, revenues per user instead of tariffs are used to track price developments. 
Under most model specifications, there is a positive but non-statistically significant 
difference between the evolution of prices in Poland and in the control countries, which 
can be associated with the abuse. In the model specification using DSL-based service 
prices charged by incumbents, the estimated price effect of the abuse is positive and 
significant. Moreover, qualitative evidence on the evolution of Polish broadband prices 
indicate that DSL-based service prices were higher than prices of alternative 
broadband services over the entire period of analysis. This differs from what is seen 
elsewhere in Europe, especially in Western Europe, and might be interpreted as an 
effect of the abuse. 

Overall, the qualitative and quantitative evidence confirms that TP’s abuse distorted 
competition in the Polish fixed broadband market and that hence the EC’s prohibition 
decision was appropriate. As for the decision’s efficacy in restoring the competitive 
conditions that would have prevailed in the absence of the abuse, the collected 
evidence suggest that TP’s anticompetitive conduct had a persistent effect on the 
Polish market. TP’s refusal to provide access to the basic network galvanised 
investment in alternative technologies (especially fibre and cable) and led to a 
comprehensive restructuring of the Polish market.  

It is possible that the abuse had a heterogeneous effect across urban and rural areas. 
The effects in the urban areas might have been counterbalanced by the diffusion of 
alternative technologies. The rural areas are typically still DSL areas, as investment in 
new infrastructure is less likely than in urban areas due to higher unit costs. Hence, 
they might have suffered most from the abuse. This could possibly explain why the 
estimated effects at market level are so small. This is confirmed to some extent when 
we investigate the heterogeneous effect of the abuse across the different broadband 
technologies: the negative effects of the abuse, where significant, are higher in the 
DSL market. 

German aid schemes to bring broadband to rural areas  

In the state-aid case study, we investigate the impact of a national aid scheme in 
Germany as well as subsequent regional programmes in Bavaria and Lower Saxony. 
The regional programmes were designed to support the development of basic 
broadband infrastructure in rural areas and received approval from the EC.  

To assess the effectiveness of these programmes, we examined how they affected 
basic broadband coverage at the municipal level. We evaluated whether the aid 
schemes affected competition by analysing their impact on the number of active 
Internet service providers (ISPs) in each municipality. 

To measure the cumulative causal effect of the various state-aid schemes, we adopted 
a DiD methodology that allowed us to compare the evolution of the two outcomes –
broadband coverage and intensity of competition – in municipalities that implemented 
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the aid, against those municipalities that did not. As the allocation of the aid was not a 
random treatment, we performed a preliminary step to eliminate selection bias in our 
sample of municipalities due to observed characteristics. We matched each aid-
implementing municipality to a comparable municipality in terms of demographic and 
technological characteristics. 

We collected data from several sources and created a specific database that covers a 
panel of almost all West German municipalities for the years 2005–2015. The 
database is characterised by three main components reflecting 

§ our dependent variables (broadband availability and number of ISPs) 
§ treated status (whether the municipalities obtained the aid) 
§ control. 

The database also contained matching variables such as demand and supply drivers, 
and geographical and technological conditions at the municipal level. 

Firstly, the schemes were successful at increasing coverage within the aid-
implementing municipalities. The aid programme caused an increase in broadband 
coverage totalling 12% of connections at 2Mbps and over 21% of connections at 
speeds higher than 6Mbps. An approximate estimate suggests that aid-implementing 
municipalities gained the equivalent of two to three years in broadband development 
when compared to the control municipalities. The control municipalities also showed 
an increase in coverage, but by much less.  

Secondly (and more importantly for this study on the effectiveness of state-aid 
control), we found that the implemented schemes did not impair competition. On the 
contrary, the number of operators grew significantly in the treated municipalities when 
compared to the control group by ca. 12% over the common trend (which shows an 
increase of almost 1.8 ISPs between 2010 and 2015). This is true not only for the DSL 
markets – where we observe 0.29 more entrants on average in treated areas – but 
also in the case of other technologies such as mobile, cable and fibre.  

While we show that the effectiveness of the aid as well as its positive average impact 
on competition are found also in almost all sub-samples defined by splitting the data 
along several dimensions of heterogeneity, we do observe significant differences in the 
size of these heterogeneous effects. Specifically, we find that the aid was most 
effective where it was most needed for example in Bavaria if compared to Lower 
Saxony where initial conditions where such that investment was less required. 
Moreover, the aid had larger impact in municipalities with low DSL coverage pre-aid 
and with high distance from the main distribution frame (MDF).  

We found that the highest marginal effect of the aid is generally observed for medium-
sized grants (between €50 000 and €100 000).  

Finally, our results are robust to different specifications of the control groups.  

Conclusions 

This report provides an ex-post evaluation of competition policy enforcement in the 
European telecoms markets over the past 15 years.  

The descriptive analysis shows the evolution of competition policy enforcement in the 
telecoms markets, highlighting the main changes occurred and the main decisions 
adopted. Competition policy interventions have undoubtedly influenced the functioning 
and the performance of telecoms markets. Telecoms services have become widely 
diffused in the most recent years: fixed markets have witnessed a greater deployment 
and take-up of NGA services, enhancement of service quality and a gradual decrease 
in retail prices; mobile markets have been characterised by more advanced 
technologies, such as the 3G and 4G networks. 
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The three case studies show that the analyzed decisions adopted by the EC have 
positively affected markets’ performance. 

The review of the enforcement activities taken in the past can contribute to improve 
competition authorities’ assessment in the future. This report reflects DG COMP's 
commitment to gain a better understanding of the impact of their market 
interventions. 
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List of terms  

Term Meaning 

2G 2G is the second generation of mobile telephony systems (GSM in Europe), 
using digital encoding to support voice, with limited data communications 

3G The third generation of mobile telephony systems (UMTS in Europe), 
providing data speeds generally higher than 2G and supporting multimedia 
applications such as video and Internet access 

4G The fourth generation of mobile telephony systems (LTE in Europe). 
Features include higher download/upload speeds and more efficient 
spectrum usage 

Access 
network 

The network between the operator’s point of presence and the end user; 
also referred to as the ‘last mile’ 

ARPL Average revenue per line 

ARPU Average revenue per user 

BSA Bitstream access 

CEEC Central and Eastern European countries  

DiD approach Difference-in-differences approach 

DAE Digital Agenda for Europe 

DOCSIS Data over cable service interface specifications. An international standard 
used to provide broadband data services over a cable-TV network 

DSL Digital subscriber line. A family of related standards for high speed data 
services over telephone wires 

DSLAM DSL access multiplexer. The equipment at the MDF site that supports DSL 

ECTA The European Competitive Telecommunications Association 

EDGE Enhanced Data GSM Evolution. The fastest form of data service available on 
2G networks 

EU12 European Union of 12 Member States1 

                                           

1 Belgium, Denmark, France, Germany, Greece, Ireland, Italy, Luxembourg, the Netherlands, Portugal, 
Spain, the United Kingdom. 
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EU15 European Union of 15 Member States2 

EU25 European Union of 25 Member States3 

EU27 European Union of 27 Member States4 

EU28 European Union of 28 Member States5 

EC European Commission 

EU European Union 

FMS Fixed-mobile substitution. Customers buying mobile services as a substitute 
for fixed services 

FTTB Fibre to the building 

FTTC Fibre to the cabinet 

FTTH Fibre to the home 

FTTP Fibre to the premises 

FWA Fixed wireless access 

GDP Gross domestic product 

GPON Gigabit passive optical network 

GPRS General packet radio service. Packet switched data services over 2G mobile 
networks 

GSM 2G in Europe 

HHI Herfindahl-Hirschman Index  

HSPA High-speed packet access. The high speed data service upgrades to UMTS 

ICT Information and communication technology 

IP Internet protocol 

IPTV TV services including linear TV content delivered using Internet Protocol 

                                           
2 EU12 plus Austria, Finland, Sweden. 
3 EU15 plus Czech Republic, Cyprus, Estonia, Hungary, Latvia, Lithuania, Malta, Poland, Slovakia, Slovenia. 
4 EU25 plus Bulgaria, Romania. 
5 EU27 plus Croatia. 
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ISP Internet service provider 

LLU Local loop unbundling 

LTE Long-term evolution; (4G in Europe) 

M2M Machine-to-machine communication 

MDF Main distribution frame. A frame at a central point of presence (e.g. 
telephone exchange) to which the electronics and the wires to customers 
are connected. 

MEIP Market economy investor principle 

MNO Mobile network operator 

MNP Mobile number portability 

MVNO Mobile virtual network operator 

Naked DSL DSL service with no voice service on the same telephone line 

NCA National competition authority 

NGA Next-generation access network: access technologies that allow broadband 
access services at superfast or ultrafast speeds. NGA networks are usually 
partly based on fibre deployment; cable networks may have been partly 
fibre-based already6 but are considered NGA when they offer equivalent 
speeds (e.g. via DOCSIS 3.0). 

NGN Next generation network 

NRA National regulatory authority 

OTT Over the top 

Postpaid Mobile services where the customer pays for the service after use (e.g. via a 
monthly direct debit) 

Prepaid Mobile services where the customer pays for the service before use (e.g. via 
irregular ‘top ups’) 

PSTN Public switched telephone network – the circuit-switched voice 
communications network that preceded the ‘next-generation network’ 

                                           
6 Depending on the date of cable network deployment; later networks were hybrid fibre-coax or HFC from 
their initial construction. 
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RAN Radio access network 

RAN sharing RAN sharing is a form of network sharing in which the passive and active 
elements are shared between operators.  

RO Reference offer 

Roaming Roaming is a mean of virtually extending the geographical coverage of an 
operator, by allowing its subscribers to use another operator’s network 
infrastructure. International roaming is the natural solution for serving one’s 
customers abroad, where an operator has no radio access network. Roaming 
can also be used on a domestic basis (‘national roaming’). 

SAAP State-Aid Action Plan 

SGEI Sectors of general economic interest  

SMP Significant market power 

USO Universal service obligation 

UMTS 3G in Europe 

VDSL Very-high-speed DSL. A particular DSL standard offering very high speeds 
over short distances, often combined with FTTC 

VULA Virtual unbundled local access 

VoBB Voice over broadband 

VoIP Voice over IP 

xDSL An unspecified form of DSL, including ADSL and its variants 
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1 Introduction 

The European growth agenda, and in particular the Digital Agenda for Europe (DAE), 
identifies the creation of a single market for telecoms services as a relevant step to 
guarantee the developments of telecoms sector and bring innovative and affordable 
services to European consumers. The creation of a fully integrated European digital 
market will be dependent on the effective implementation of competition and 
regulatory rules. By establishing a level playing field and removing barriers to access, 
the European Union can facilitate the expansion of telecoms networks, foster 
investment in next-generation access (NGA) networks, and further promote 
competition and the development of the single market. 

The objective of this study is to evaluate the effectiveness of competition policy 
enforcement in European telecoms markets. The study draws on both a qualitative 
and quantitative analysis.  

The qualitative and descriptive analysis outlines the evolution of competition policy 
enforcement and the functioning of telecoms market over the past 15 years. The 
description of the enforcement activities is based on a review of the main 
characteristics of all the decisions adopted by National Competition Authorities (NCAs) 
and the European Commission in the telecoms markets since 2002. Market functioning 
is assessed using both competition and performance indicators. The analysis identifies 
which have been the main changes in competition policy enforcement in the telecoms 
markets and compare them with the trend in competition and performance in the 
telecoms markets. The underlying idea is that enforcement activities may promote the 
degree of competition in the telecoms markets and in turn, enhance market 
performance. 

The quantitative analysis empirically estimates the impact of specific competition 
policy interventions on telecoms market performance. It consists of three case studies, 
one for each type of competition policy intervention (merger, antitrust, state aid). 
After a careful assessment with the Commission and having in mind the existing 
(although few) studies in the field, we selected the following case studies: 

§ Merger case study: the T-Mobile/Orange UK merger case (UK, 2010);  
§ Abuse case study: the Telekomunikacja Polska (TP) antitrust case (Poland, 2011); 
§ State aid case study: German aid schemes to bring broadband to rural areas (2008-

2010). 

The study econometrically investigates the impact of these specific decisions on 
telecoms prices, take-up and investment. 

The ultimate aim of the study is to provide instruments and evidence that may help to 
improve the effectiveness of competition policy interventions and to inform the public 
about the effects of competition policy in the telecoms sector. 

1.1 The structure of the report 

This report is structured as follows: 

§ chapter 2 provides an introduction to the European telecoms markets; 
§ chapter 3 summaries the characteristics of the enforcement activities undertaken by 

both the European Commission and the National Competition Authorities in the 
telecoms markets over the past decade. This chapter deals separately with antitrust 
(section 3.1), merger (section 3.1) and state aid (section 3.2).  

§ chapter 4 describes the evolution of the main competition and performance 
indicators in fixed and mobile telecoms market; 
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§ chapter 5 provides an empirical background to the three case studies by reviewing 
the main academic contributions related to the effects of competition on telecoms’ 
market performance; 

§ chapter 6, 7, 8 deals respectively with the merger case study, the abuse case study 
and the state aid case study.  

Below there is a list of the Appendices: 

§ Appendix A describes the method of calculation of the indicators included in chapter 
4; 

§ Appendix B provides additional graphs and tables on the evolution of competition 
policy enforcement outlined in chapter 3; 

§ Appendix C, D, E present the results of all the robustness checks we performed for 
the merger, abuse and state aid case study; 

§ Appendix F provides the list of references. 
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2 The European telecoms markets 

The telecoms market is the sum of the services markets for all electronic 
communications services7. These services allow communication at a distance, enabling 
people and information and communication technology (ICT) systems to exchange 
information with and transact with remote people and systems.  

There are two main types of telecoms services: voice and data. A key element in the 
data services market is the Internet, a global network of interconnected networks run 
by Internet service providers (ISPs), transmitting data using the Internet protocol 
(IP). Multimedia content (e.g. television programmes and films) and information 
society services (e.g. e-commerce) are related but separate markets. 

The telecoms market is usually divided into distinct sub-markets for fixed telecoms 
services and mobile telecoms services. These two markets differ in that subscribers to 
mobile networks can move around nationally and internationally and maintain service. 
Both markets offer voice and data services. Some fixed services (voice and data) are 
considered universal services8. 

Telecoms markets in Europe (and all over the world) have seen massive changes over 
the past two decades. The changes have been driven by: 

§ Technical advances including the development of various different fixed and 
mobile access networks9, advances in core networks10 (especially the data network), 
of the end user devices (PCs, laptops, tablets, e-readers, smartphones), of 
applications and services offered over the Internet (information search, e-mail, 
social media, storage, computing, streaming of video and audio on demand), and of 
related business models; very large investments have been made to deploy these 
new technologies. 

§ Greater demand for telecoms services, coupled with similar trends on the device 
markets, which are greatly increasing device capabilities. 

§ Greater competition coming from the entry of new operators, and supported by 
regulatory and competition policy developments. The current European regulatory 
approach for electronic communications stems from five 2002 EU directives, 

                                           
7 The Framework directive 2002/21/EC defines "electronic communications network" as “transmission 
systems … which permit the conveyance of signals by wire, by radio, by optical or by other electromagnetic 
means, including satellite networks, fixed (circuit- and packet-switched, including Internet) and mobile 
terrestrial networks, electricity cable systems, to the extent that they are used for the purpose of 
transmitting signals, networks used for radio and television broadcasting, and cable television networks, 
irrespective of the type of information conveyed” and "electronic communications service" as “a service 
normally provided for remuneration which consists wholly or mainly in the conveyance of signals on 
electronic communications networks, including telecommunications services and transmission services in 
networks used for broadcasting, but exclude services providing, or exercising editorial control over, content 
transmitted using electronic communications networks and services; it does not include information society 
services, … which do not consist wholly or mainly in the conveyance of signals on electronic communications 
networks” 
8 Universal service is “the provision of a defined minimum set of services to all end-users at an affordable 
price”. Source: DIRECTIVE 2002/22/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 7 March 
2002 on universal service and users' rights relating to electronic communications networks and services 
(Universal Service Directive)  
9 The access network (also known as the ‘last mile’) connects end-user premises to a local node such as a 
local exchange (fixed network) or base station (mobile network) 
10 The core network connects the local nodes with higher network levels (e.g. Internet) and hosts all central 
platforms and systems (e.g. voice switches) 
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including a Framework Directive11 (see section 2.2), which have since been 
overhauled and partly modified. These have had a significant impact in terms of 
shaping the sector. Such ex-ante regulation is accompanied and complemented by 
competition policy interventions (discussed in chapter 3). Most recently, the 
European Commission proposed a new set of rules12 that will (if brought in to force) 
replace the existing Directives. 

Telecoms services are becoming increasingly important for consumers. The Consumer 
Market Scoreboard13, which periodically provides an overview of EU citizen’s 
assessment of the performance of key consumer goods and services, dedicate a 
specific session to fixed telephone market, mobile telephone market and the market 
for the internet provision. In this perspective, competition and regulation are essential 
instruments to enhance telecoms’ markets performance, boost innovation, availability 
and choice for consumers.  

The following sections give a first picture of the competition and regulatory framework 
of the European telecoms markets (section 2.1) and the main changes that have 
occurred in the functioning of these markets (section 2.2). 

2.1 Regulatory regimes and competition enforcement 

The current European regulatory approach for electronic communications stems from 
five 2002 EU directives including a Framework Directive14 which sought “primarily to 
strengthen competition in the electronic communications sector, stimulate investment, 
foster freedom of choice for consumers and enable them to benefit from innovative 
services, quality and lower rates”15. The framework operates by allowing national 
regulatory authorities (NRAs) to identify relevant markets susceptible to ex-ante 
regulation, to identify operators with significant market power (SMP) on those markets 
and then to impose remedies that are intended to strengthen competition (e.g. 
through allowing wholesale access to the network of the SMP operator). The focus has 
been on facilitating competition. Over time, as competition has been enabled there 
has been a progressive reduction of the number of markets recommended as 
susceptible to ex-ante regulation at a European level (which the national regulatory 
authorities must analyse) from 18 in 2002 to seven in 2007 and then to five in 201416. 

In parallel developments, regulators (and other national government agencies) have 
also made significant spectrum resources available for mobile services. 

Regulatory and competition authorities work to promote effective competition in the 
telecoms markets. Competition authorities generally act on a retrospective basis and 
intervene when one or more firms engage into anticompetitive conducts. In addition 
competition authorities have the role of assessing the prospective effects of mergers 
and find suitable remedies, including the prohibition of the transaction, when they are 
likely to have an adverse impact on competition. Competition policy interventions 

                                           
11 Source: European Parliament and European Council, Directive 2002/21/EC on a common regulatory 
framework for electronic communications networks and services (Framework Directive), 2002 
12 https://ec.europa.eu/digital-single-market/en/telecoms-rules. 
13 http://ec.europa.eu/consumers/consumer_evidence/consumer_scoreboards 
14 Source European Parliament and European Council, Directive 2002/21/EC on a common regulatory 
framework for electronic communications networks and services (Framework Directive), 2002 
15 Description provided by the European Commission here: http://eur-
lex.europa.eu/legalcontent/EN/TXT/?uri=uriserv:l24216a 
16 National regulatory authorities can, under certain conditions, intervene in additional markets 
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might also be useful to modify and adapt the regulatory regime whenever it does not 
guarantee the creation of a fair and effective competition process.  

Chapter 3 will describe the main competition policy interventions adopted by both the 
EC and the NCAs over the past 15 years in the telecoms markets.  

2.2 Market evolution 

The market development over the last two decades can in brief be summarised as 
follows: 

§ In the mid-1990s 
o markets were dominated by incumbent (ex-monopolist) operators. In 1998, 

voice telephony and infrastructure markets were liberalised across the EU, 
although many countries had partially or fully liberalised aspects of their 
telecoms markets before this; 

o the main service offered over fixed networks was voice telephony. Data services 
were very limited, and based on dial-up modems or (for businesses) leased 
lines; there was no mass-market broadband; 

o cable TV networks were used to offer TV services (with some having a limited 
voice offer); 

o 2G17 mobile services were nascent and in many countries competition was 
limited (second and third entrants were just being established). Spectrum for 
mobile services was largely limited to the 900MHz band (and in some case 
450MHz). 
 

§ Today: 
o generally speaking, competition in fixed markets is widespread, if variable from 

country to country. Competition comes from a combination of cable-TV operators 
(who have been able to upgrade their networks to offer broadband services 
using technologies such as DOCSIS) and alternative telecoms operators who use 
their own networks and/or wholesale access to the incumbent operators’ 
networks. In some Member States, there is, however, an increasing trend 
towards consolidation, particularly in mobile markets, which may lead to the 
creation of oligopolistic market structures;  

o traditional fixed voice telephony (PSTN) is seeing a fall in penetration levels; 
broadband connectivity is becoming the most important service offered over 
fixed networks; 

o basic broadband services are widely available (the DAE sets two broadband 
targets to be reached by 2020: 100% of premises must have access to 
broadband of at least 30Mbps, and 50% of premises at 100Mbps); 

o two thirds of EU citizens now have access to super-fast broadband (speeds of 
above 30Mbps). Ultra-fast speeds of up to 1Gbps are available in key areas18; 

o mobile services have developed enormously; basic mobile voice coverage is 
almost ubiquitous in populated areas, and the launch of higher-speed 3G and 4G 
services have allowed broadband data access over mobile networks. This has 

                                           
17 See the List of terms.  
18 In this report broadband services are referred to as: ‘superfast’, when the achievable throughput speed is 
equal to or higher than 30Mbps and ‘ultrafast’, when the achievable throughput speed is equal to or higher 
than 100Mbps 
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been facilitated by the release of additional spectrum bands to mobile operators 
(namely 1800MHz, 2.1GHz, and then 800MHz and 2.6GHz); 

o retail prices have fallen significantly across most telecoms services markets with 
the exception of fixed line rental. 
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3 The evolution of competition policy enforcement 
over the past two decades 

Ever since the liberalisation process in the 1990s, competition policy has been crucial 
to guaranteeing the efficient functioning of European telecoms markets.  

This chapter provides an overview of the competition enforcement activities 
undertaken by both the EC and the national competition authorities (NCAs) over the 
period 2002-2015. It traces trends in the competitive dynamics of telecoms markets 
and the type of competition policy interventions carried out by authorities in the face 
of different competition policy issues. 

Following the liberalisation of fixed telecoms markets, competition authorities sought 
to limit the market power exercised by the former monopolists, with a view to 
encouraging market entry and innovation. Antitrust decisions, and in particular 
prohibition decisions against abuses of dominant position, proved essential in ensuring 
the creation of a competitive fixed telecoms market and fostering investment in new 
infrastructure. This is a delicate field for competition policy intervention; we note that 
it also requires an efficient collaboration with national regulatory authorities 
(responsible for sector-specific ex-ante regulation).  

In terms of mobile technologies, much of the attention of competition authorities has 
revolved around the analysis of the potential anticompetitive effects of mergers 
between mobile network operators (MNO). The main concern related to unilateral 
effects, and specifically the possibility that the merged party could increase its market 
power and increase prices after the merger. In recent years, the Commission also 
concluded that transactions would lead to anti-competitive coordinated effects at least 
at the retail level. Competition authorities also carefully assessed whether these anti-
competitive effects could be offset by merger-specific efficiencies in terms of better 
network quality, lower costs and/or more investments.  

Enforcement of competition policy also covers state aid decisions. State aid is 
frequently rationalised as an instrument to tackle market failures and to produce 
positive externalities. Since 2003, The Commission has adopted more than 10019 State 
Aid decisions in relation to broadband. In 2009 and with the following review of 
201320, the Commission released a new set of guidelines on the application of state 
aid rules to broadband network deployment. The new guidelines promote recourse to 
national aid measures to support investment in new infrastructure especially in rural 
areas. Technological advances required a review of NGA definitions contained in the 
guidelines in order to provide more detailed transparency obligations. The broadband 
guidelines reflected the objectives of the DAE, namely the creation of a digital single 
market with no infrastructural barriers.  

Over the period 2002 and 2015, there have been a total of 1024 competition policy 
cases in the European telecoms sector. Table 3.1 shows the breakdown of the 
decisions undertaken by the NCAs and the EC in the telecoms markets. Most are 
related to merger control. Nearly all the antitrust decisions have been adopted by 
NCAs. 

                                           
19 Please see http://ec.europa.eu/competition/sectors/telecommunications/broadband_decisions.pdf. 
20 Please see 
http://ec.europa.eu/smartregulation/impact/planned_ia/docs/2012_comp_002_broadband_guidelines_en.p
df 
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Table 3.1 – Breakdown of analysed competition policy decisions  

Competition policy area European Commission  NCAs Total 

Antitrust 6 330 336 

Merger 59 479 538 

State Aid 150 - 150 

Total 215 809 1024 

Source: Lear elaboration on EC’s and NCAs’ data 

Data on the competition policy decisions adopted by both the EC and the NCAs have 
been collected from public websites and with the help of the competition authorities. 
In particular, data on the EC decisions have been gathered from the EC website21, 
while NCAs have been directly involved through detailed questionnaires on the main 
characteristics of all the decisions adopted in their national telecoms markets over the 
period 2002-2015.  

This data covers all the formal investigations carried out by the competition authorities 
in the field of antitrust, merger control and state aid. They include: 

§ Antitrust cases: abuse of dominant position, horizontal or vertical agreements, 
cartels concluded with a prohibition decision, or a commitment decision or a non-
infringement decision22; 

§ Merger cases: phase I and phase II mergers, unconditionally or conditionally 
approved mergers and prohibitions; 

§ State aid cases: schemes either for broadband or for mobile infrastructure 
investments, individual applications and ad-hoc measures. 

The current analysis focuses on all the formal investigations carried out by the 
competition authorities and the simplified procedures and withdrawals have not been 
considered. Further details on the data collected are presented in Appendix B. 

The rest of this chapter is organised as follows: section 3.1 provides a general 
description of the enforcement activities of the EC and the NCAs in antitrust and 
merger fields, and section 3.2 provides a description of the state aid interventions 
undertaken by the EC over the examined period.  

                                           
21 Please see the case search tool available at http://ec.europa.eu/competition/elojade/isef/. The decision 
under analysis fall within economic sector J.61 – Telecommunications. As to the state aid decisions, the EC 
database has been integrated with a list of broadband related decisions published by the EC - please see 
http://ec.europa.eu/competition/sectors/telecommunications/broadband_decisions.pdf (version published 
on 02/05/2016). 
22 The non-infringement antitrust decisions indicate all the cases where the competition authorities 
concluded that the investigated conduct was compatible with competition law or there was not enough 
evidence to ascertain an infringement. 
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3.1 Antitrust and merger decisions 

The distribution of antitrust and merger decisions over time gives insight into the 
evolution of competition policy enforcement in these two policy areas. Whish & Bailey  
(2015)23 note that the period 2005-2007 was characterised by frenetic merger 
activity, with private equity firms being involved in every large acquisition of well-
established firms. In a speech in June 2007, Commissioner Kroes referred to the 
plethora of mergers affecting sectors such as energy, banking, air transport and 
telecoms as the “merger tsunami”.24 The financial crisis that erupted in 2007/2008 
had a consistent and negative impact on firms’ growth and interrupted their merger 
activities. Figure 3.1 shows that 2007 heralded the start of a decline in the total 
number of decisions, reflecting the significant reduction in merger cases between 2007 
and 2008. 

Figure 3.1 – Annual distribution of antitrust and merger decisions 

 
Source: Lear elaboration on EC’s and NCAs’ data 

As to enforcement of antitrust measures, the number of decisions decreased by half 
between 2012 and 2013. It might be argued that, following the wave of antitrust 
cases precipitated by the process of liberalization, markets adjusted to a more 
competitive and efficient level. 

The distribution of telecoms segments affected is similar across antitrust and merger 
enforcement. Overall, the fixed telecoms segment is the segment mostly concerned by 
antitrust and merger cases (see Appendix B). However, if we focus on the EC 
enforcement activities, and in particular on the EC intervention decisions25 (Figure 
3.2), there is strong evidence that antitrust measures have been applied much more 
often in the fixed market, while merger controls have tended to be applied in mobile 
markets. 

                                           
23 Whish, R., & Bailey, D. (2015). Competition law. Oxford University Press, USA. 
24 “European Competition Policy in a changing world and globalised economy: fundamentals, new objectives 
and challenges ahead”, 5 June 2007. 
25 In merger cases, the “intervention decisions” are those decisions approving mergers with remedies (both 
in phase I and phase II) and prohibitions whereas in abuse and cartel cases, the “intervention decisions” are 
the commitment or prohibition decisions. 
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Figure 3.2 – Distribution of antitrust and merger intervention cases by telecoms segment - EC 

 
Source: Lear elaboration on EC’s data 

Bundled offers indicate any bundle of fixed and mobile services, or bundles including 
broadcasting services in addition to telecom services. Cases concerning bundled offers 
are cases investigating potential anticompetitive concerns related to the provision of 
the bundle. Fixed and mobile cases, instead, are those cases in which the authorities 
raised concerns for both the fixed and the mobile market. 

3.1.1 Antitrust 

This section looks closely at the characteristics of competition policy enforcement in 
response to antitrust activity.  

Fixed telecoms markets are in most EU countries characterised by the presence of a 
former national monopolist which typically owns most of the access network 
infrastructure.  

Competition and regulatory policy has often intervened to guarantee the entry of 
alternative operators and a fair competition process. NCAs have carried out a 
considerable number of cases whereas the EC has been active in only six cases. 
However, the cases investigated by the EC were key decisions for antitrust 
enforcement in telecoms markets and have been instrumental in providing direction 
for the NCAs’ activities. Figure 3.3 shows the timeline of the EC antitrust decisions 
over the period 2002-2015.  
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Figure 3.3 – Timeline of the EC antitrust decisions 

 
Source: Lear elaboration on EC’s data  

Orange markers stand for abuses of dominant position, green markers for anticompetitive agreements 

Nearly all the antitrust decisions taken by the EC investigated foreclosure conduct by 
the incumbent operators such as margin squeeze or refusal to supply. There is only a 
single case, over the six investigated, that dealt with anticompetitive agreements and 
fined Telefonica and Portugal Telecom26 for entering a market-sharing agreement by 
way of a non-compete contractual clause that limited competition on each other’s 
home market (Spain and Portugal respectively).27  

Wanadoo28 and Deutsche Telekom29 were the first margin squeeze cases investigated 
by the EC in the fixed telecoms market (2003). 

Wanadoo is a subsidiary of France Télécom, providing ADSL-based Internet access 
services in the French fixed telecoms market. The Commission found that, from 
January 2001 to September 2002, Wanadoo was charging retail prices below its costs. 
The abuse severely affected the market shares of the competitors in the retail market: 
no competitor held more than 10% of the market. Deutsche Telekom is the incumbent 
telecommunications operator in Germany and holds a dominant position on the DSL 
market at both wholesale and retail level. The EC assessment revealed that, for the 
period 1998 to 2001, Deutsche Telekom was squeezing competitors’ margins by 
charging competitors for unbundled broadband access at the wholesale level more 
than it charged to its subscribers for access at a retail level. The EC stated that the 
difference was not sufficient to cover Deutsche Telekom’s own downstream product-
specific costs for the supply of the end-user services. This would have discouraged 
new companies from entering the market and reduced the choice of suppliers of 
telecoms services as well as price competition for consumers.  

In 2011, a preliminary judgment30 by the European Court of Justice (ECJ) on a case 
initiated by the Swedish competition authority against TeliaSonera31, introduced an 

                                           
26 Case COMP/39.839 — Telefonica/Portugal Telecom  
27 The anticompetitive agreement was included in the purchase contract whereby Telefonica acquired sole 
control of the Brazilian mobile operator Vivo. 
28 COMP/38.233 - Wanadoo Interactive 
29 Case COMP/C-1/37.451, 37.578, 37.579 — Deutsche Telekom AG. 
30 Case C-52/09. 
31 TeliaSonera is the incumbent operator in the Swedish fixed telecom market. TeliaSonera offered access to 
the local loop to alternative operators through (i) local loop unbundling, in line with its regulatory obligations 
and (ii) an ADSL product intended for wholesale users, not required by the access regulation. The NCA 
found that TeliaSonera was squeezing its competitors’ margins on the ADSL products intended for wholesale 
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innovation in the assessment of margin squeeze. Indeed, the ECJ established that 
margin squeeze is a stand-alone abuse and the conditions for indispensability do not 
need to be satisfied (noting the difference with the refusal to deal conduct). This 
judgment strongly influenced later antitrust enforcement by the Commission and the 
NCAs. 

TP32 (later examined as a case study – see chapter 7) is another example of antitrust 
intervention in the fixed telecoms market. In 2011, the EC fined the Polish incumbent 
operator because it engaged in practices which prevented (or at least delayed and 
distorted) the entry of competitors for more than four years. According to the EC, TP 
proposed unreasonable access conditions, delayed the negotiation process and refused 
to provide reliable information to alternative operators.  

Slovak Telekom33 is the most recent antitrust case investigated by the Commission 
(2015). In this case, the EC identified both a refusal to supply and a margin squeeze. 
The EC assessment revealed that Slovak Telekom withheld network information 
necessary for the unbundling of the local loops, unilaterally and unjustifiably reduced 
the scope of its regulatory obligation to unbundle and set other unfair terms and 
conditions in relation to each of the steps needed to obtain access. This delayed or 
prevented the entry of alternative operators in the retail broadband services market in 
Slovakia. Moreover, the EC found that Slovak Telekom imposed a margin squeeze on 
alternative operators by applying tariffs which made it unfeasible for them to replicate 
the retail broadband services offered by Slovak Telekom. 

The investigation and the assessment of this case have created a legal precedent 
according to which the indispensability of the access product does not need to be 
shown if the incumbent has a legal obligation to grant network access. Slovak 
Telekom is the incumbent operator in Slovakia and owns the only nationwide fixed 
copper access network. In June 2005, the Slovak regulator obliged the incumbent to 
give its competitor access to the local loop. The access conditions published in the 
reference offer (RO) were, however, such as to render access unacceptable and led 
the EC, in 2009, to open an in-depth investigation into Slovak Telekom’s behaviour. 

The decisions adopted by the EC set both a legal and policy framework that could be 
enforced by NCAs. Over the examined period, the NCAs investigated around 330 
antitrust cases. Many of these are abuse cases but there are also a number of cases of 
excessive pricing and collusion cases. Collusion cases in the telecoms markets are in 
fact quite rare: there are no cartel cases among European Commission 
telecommunications competition decisions and only 23 cases were reported by the 
NCAs.  

Of the NCA decisions we have analysed, almost half of the decisions adopted each 
year are intervention decisions, i.e. involve either commitments or a prohibition. There 
has been a sharp decrease in the annual number of decisions (both interventions and 

                                                                                                                                

 

 

 
users. The Swedish competition authority decided to pose a set of questions to the ECJ on the interpretation 
of Art. 102 of the TFEU and in particular, the authority asked whether it was necessary to prove the 
indispensability of the wholesale input. 
32Case COMP/39.525 — Telekomunikacja Polska 
33 Case AT.39523 — Slovak Telekom 
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non–interventions) starting in 2012. This reduction is likely to be driven by the 
decrease in foreclosure cases in the fixed market. It is possible that following the 
liberalisation process and the subsequent enforcement activities, telecoms markets 
adjusted to be more competitive. Moreover, in the recent years, basic broadband 
networks (e.g. DSL) have been gradually replaced by NGA (e.g. fibre). The current EU 
regulatory framework extends the same principles to the legacy networks and to the 
emerging NGA infrastructure. However, Member States have implemented the 
regulatory remedies (especially the passive remedies34) differently in terms of timing 
and scope.35 For instance, wholesale broadband access to FTTH networks is not 
mandated in France and Portugal36. This may over time reduce the applicability of 
competition policy in the fixed telecoms markets. 

3.1.2 Merger 

In recent years, there have been several merger decisions in relation to mobile 
markets. These markets are characterised by a very concentrated structure mainly 
due to the high economic and administrative barriers to new players seeking to roll 
out mobile network infrastructure. One of these a significant barriers is the fact that 
spectrum is a scarce resource that Member States auction periodically and is typically 
awarded at a very high price. 

There are, on average, no more than five mobile network operators in each EU 
country.  

Saturating mobile markets and increasing price sensitivity have led MNOs to seek cost 
savings through mergers and acquisitions. These consolidation processes have raised 
the concerns of both the EC and the NCAs.  

Table 3.2 shows the most significant merger decisions adopted by the EC in telecoms 
markets over the period 2002-2016.  

Table 3.2 – Main EC merger cases in the mobile sector 

Case Description Outcome 

T-Mobile/tele.ring (2006) 5 to 4  

Austria 

Phase II, cleared with remedies 

                                           
34Passive access remedies denotes wholesale access methods where the wholesale customer connects via 
‘passive’ assets (so-called because they do not feature any ‘active’ or powered electronics). Passive assets 
include underground duct, overhead poles, unconnected fibre optic cable (known as ‘dark’ fibre) and 
unconnected copper wires. Local loop unbundling is a typical passive remedy.  

Active access remedies denote wholesale access methods where the wholesale customer connects via 
‘active’ assets (so-called because they feature electronics which are ‘actively’ powered). Active assets 
include switches and other equipment which are in turn connected to passive assets (such as fibre and 
copper). Wholesale bitstream access is a typical active remedy. 

Active remedies exhibit lower entry costs but also offer lower level of differentiation than passive remedies 
where the entrants own and control a higher proportion of the infrastructure that they are utilising. 
35 W. Briglauer et al., (2015) 
36 Please see Analysys Mason, (2015): The digital single market and telecoms regulation going forward – 
Report for ECTA. 
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T-Mobile/Orange NL (2007) 4 to 3 

Netherlands 

Phase I, cleared unconditionally 

T-Mobile/Orange UK (2010) 5 to 4 

UK 

Phase I, cleared with remedies 

H3G Austria/Orange AT (2012) 4 to 3 

Austria  

Phase II, cleared with remedies 

Three Ireland/O2 IE (2014) 4 to 3 

Ireland 

Phase II, cleared with remedies 

Telefonica DE/E-Plus (2014) 4 to 3 

Germany 

Phase II, cleared with remedies 

TeliaSonera/Telenor (2015) 4 to 3 

Denmark 

Phase II, withdrawal 

H3G/ Telefonica UK (2016) 4 to 3 

UK 

Phase II, prohibition 

Wind/ H3G (2016) 4 to 3 

Italy 

Phase II, cleared with remedies 

Source: Lear elaboration on EC data 

Between 2002 and 2012, EU merger control aimed at preserving market competition 
by protecting small but aggressive competitors (‘mavericks’)37. One of the first 
telecoms cases in which the importance of the maverick emerged was T-

                                           
37 The beneficial role of maverick has been confirmed by a recent study from Ofcom (2016) that evaluates 
the effect of disruptive firms and market structure on prices. Disruptive firms are defined as firms that 
disturb the existing market dynamics by doing or offering something different to that which already exists. 
The authors find that the presence of disruptive firms in a market is found to deliver market prices between 
10.7% and 12.4% lower. Moreover, prices are found to decrease by approximately 8% on average when 
there is one additional (non-disruptive) operator present in a market.  
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Mobile/Tele.ring38 in 2005. According to the EC, the merger between T-Mobile and 
Tele.ring would have removed from the Austrian mobile telephony market the most 
aggressive competitor (Tele.ring) and thus would have stopped the trend for price 
declines seen in the preceding years. The EC cleared the merger subject to key 
remedies: T-Mobile was required to divest spectrum capacity and mobile sites to the 
smallest MNO, Hutchison (H3G). These remedies were intended to enable H3G to 
expand its network all over Austria and thereby to compete nationwide without being 
dependent on its national roaming agreement. 

In the UK merger case study analysed in chapter 6, T-Mobile/Orange39, one of the 
EC’s concerns was that the transaction could have put at risk the future of H3G, the 
smallest MNO in the UK, owned by Hutchison Whampoa. In its final decision the 
Commission underlined that H3G captured more customers from Orange and T-Mobile 
than its market share would suggest. In addition, H3G was a leader in pricing and 
service innovations (e.g. mobile broadband, integrating Skype’s mobile services). The 
merger was cleared subject to various remedies, including one pursuant to which the 
parties concluded a revised agreement with H3G to secure its position as a maverick 
in the market. 

As national mobile markets have gradually become more and more concentrated, the 
EC has investigated an increasing number of four-to-three mergers. To mitigate the 
potential loss of competitive pressure this could bring about, the EC has supported the 
entry and expansion of mobile virtual network operators (MVNOs). MVNOs do not own 
their own mobile network infrastructure but offer mobile services that are delivered 
over the infrastructure of a ‘host’ MNO with which they have a wholesale agreement. 
Once they get access to the wireless network, they set retail prices independently. 

In the H3G/Orange case40 the EC had concerns that the elimination of one out of four 
MNOs in Austria could lead to less competition and higher prices for mobile 
communications services to end consumers. To remove the EC’s concerns, H3G 
submitted a package of remedies whereby it committed to provide wholesale access to 
its network for up to 30% of its capacity to up to 16 MVNOs for the coming 10 years. 
This would have enabled MNVOs to offer mobile telecoms services to end consumers in 
Austria at competitive terms and conditions. Furthermore, H3G undertook not to 
complete the acquisition of Orange before it had entered into an MVNO agreement. 

In 2014, the EC approved (with remedies) the acquisition of Telefonica’s Irish mobile 
telecoms business (O2) by H3G.41 The proposed merger reduced the number of MNOs 
in Ireland from four to three and combined the second player with the fourth player, 
thus providing the merged entity with an incentive to increase prices in the retail 
mobile telecoms services market. Moreover, H3G was an important competitor in 
Ireland on prices and unlimited data services. 

H3G offered a set of remedies aiming at ensuring the entry of new MVNOs and the 
continuation of the network sharing agreement that Eircom (the third and smallest 
network operator) had with O2. In particular, H3G committed to offer wholesale 
network access to at least two MVNOs, with an option for one of them to become an 
MNO by acquiring some of the company’s spectrum capacity.  

                                           
38 Case COMP/M.3916 — T-Mobile Austria/tele.ring 
39 Case COMP/M.5650 — T-Mobile/Orange 
40 Case COMP/M.6497 — Hutchison 3G Austria/Orange Austria. 
41 Case M.6992 — Hutchison 3G UK/Telefonica Ireland).  
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Similarly, in 2014, in the acquisition of E-plus by Telefonica Deutschland42, the EC 
cleared the merger upon the divestiture of spectrum capacity to MVNOs. The merging 
parties were the third and the fourth largest MNOs present in the retail mobile 
communication services and the wholesale market for access and call origination in 
Germany. In this case, the EC’s concerns were again mainly unilateral in nature, and 
stemmed from the loss of competition between the parties and from the loss of E-Plus 
as a competitive force in in the market. The EC concluded that the merger could have 
resulted in a significant impediment to effective competition and thus to higher prices.  

To remove the EC’s concerns, Telefonica committed to sell, before completing the 
acquisition, up to 30% of the merged company network capacity to one or several 
MVNOs. Moreover, Telefonica committed to offer to divest spectrum either to a new 
MNO entrant or to MVNOs. Telefonica further committed to a number of measures 
aimed at preserving the degree of competition that MVNOs exerted on the market pre-
merger. 

Most recently, EC merger policy appears to have become stricter, notably in terms of 
the type of remedies that are considered necessary to address the competition 
concerns raised by these transactions. In May 2016, the EC adopted the first 
prohibition decisions in the mobile telecoms market: Telefonica/H3G (UK).43 According 
to the EC, the acquisition of Telefonica by H3G would have created a new market 
leader in the UK mobile market. The EC raised serious concerns that the take-over 
would have reduced competition in the market, hampered the development of the UK 
mobile network infrastructure as well as the ability of MVNOs to compete. The EC also 
found that the remedies offered by H3G were not sufficient to offset these very serious 
concerns. Even more recently, the EC approved a four-to-three mobile merger in Italy 
– Wind/H3G – subject to a set of remedies aimed at ensuring the entry of a fourth 
MNO (which will be the French telecom operator Iliad) in the Italian market. 

The mergers investigated by the EC over the examined period are all ‘horizontal’ 
mergers and all with non-coordinated effects (as well as some with coordinated 
effects). A different picture arises if we look at the merger control activities of the 
NCAs. Horizontal mergers are still the most investigated mergers, but conglomerate 
and vertical mergers have also been under scrutiny. Moreover, while the perception is 
that the EC merger policy is becoming stricter, the rate of intervention under the 
NCA’s jurisdiction has remained constant over the analysed period: almost 90% of the 
analysed mergers in each year have been unconditionally approved. Further details 
are provided in Appendix B. 

3.2 State Aid decisions 

Public authorities have long shown interest in supporting the deployment and 
development of telecoms infrastructure: the first State Aid schemes that Member 
States implemented in the telecoms market date back to 2002. Public-sector 
involvement in broadband deployment has grown steadily in recent years, justified by 
the perceived necessity of internet connectivity for socio-economic development and 
integration with the rest of the world, as well as by the numerous externalities and 
knock-on effects for the wider economy which are believed to exist. 

The EC has actively encouraged the public financing of telecommunication 
infrastructure and broadband networks with the publication of the State Aid Action 

                                           
42 Case M.7018 - Telefonica Deutschland/ E-Plus. 
43 Case M.7612 Hutchison 3G UK / Telefonica UK. 



Economic impact of competition policy enforcement on the functioning of telecoms markets in the EU 

34 

Plan (SAAP)44 in 2005 and, later, the State Aid Modernisation (SAM) initiative45 in 
2012.  

Figure 3.4 summarises data on state-aid telecoms decisions adopted by the EC in the 
period 2002-2015.46 The decisions are classified in three categories, depending on 
whether they concern a State Aid intervention affecting the mobile telecoms sector, 
the deployment of basic broadband infrastructure or NGN. 

Data show that the number of state-aid decisions increased drastically after 2008, to 
reach a peak in 2012. Furthermore, there is a gradual shift from investment in basic 
broadband networks to investment in NGN and NGA infrastructure47 from 2009 
onwards. Mobile network investments form a residual category, with only five 
decisions (two in the UK and three in Italy). 

Figure 3.4 – Distribution of state aid decisions over time 

 
Source: Lear elaboration on EC data 

The upturn in cases that started in 2008 could be ascribable to several concurring 
factors. First of all, the updated versions of the State Aid Guidelines (SAGs) in 2009 
and later in 2013 systematically organised the rules and principles deriving from case-
law and case practice contributing to the creation of a transparent and predictable 
framework in the area of state aid. Indeed, the SAGs provide a comprehensive 
statement on the Commission’s view of the acceptability of state aided investments in 
the telecoms industry (with particular emphasis on broadband deployment). The 
greater legal certainty may have encouraged the MS’ intervention in these sectors. 

                                           
44 Please see http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=URISERV:l26115&from=EN 
45 Please see http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52012DC0209&from=EN 
46 95% of the state aid decisions included in our sample are positive decisions and hence either the 
proposed aid scheme was approved without conditions or the proposed measure was considered not 
constituting an aid. In other words, most of the analysed decisions have been followed by an investment 
project carried out by the beneficiary. The remaining decisions are negative decisions and hence the 
proposed aid schemes were rejected by the EC as incompatible with the common market. Further details in 
Appendix B. 
47 NGNs are backbone and backhaul infrastructures for fibre networks. NGA networks are the last-mile fibre 
connections between the backhaul and the end user. 
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The financial crisis that erupted in 2007-2008 and the recession that followed may 
have also encouraged public investments in broadband infrastructure in light of its 
positive externalities and as a way to stimulate the demand of consumption and 
private investments. Indeed, late in 2008 the EC announced the EU Economic 
Recovery Plan, a comprehensive action plan advocating for the use of public funds in 
selected sectors with the goal of boosting the economy out of the recession. The 
Recovery Plan also involved the telecommunications sector, thus encouraging MS to 
dedicate a greater amount of resources in financing broadband deployment. 

Furthermore, in 2010 the EC presented the Digital Agenda for Europe (DAE), an 
initiative whose objectives belong to the 2020 strategy. With the DAE, the EC 
promotes the achievement of ICT related objectives for all Member States, including 
certain minimum thresholds of broadband coverage (coverage of 100% of premises 
with basic broadband, coverage of 100% of premises with 30Mbit/s by 2020) and 
take-up (50% take-up of 100Mbps or higher by 2020). The DAE might also have 
played a role in supporting investment in new broadband infrastructure: Member 
States have developed national broadband strategies to achieve the DAE objectives in 
their respective territories. Most of these strategies envisage using public funds to 
extend broadband coverage in areas where there is no incentive for commercial 
operators to invest in and accelerate the deployment of very high-speed, NGA 
networks. 

The increasing focus on NGN and NGA networks since 2008 translates into an 
impressive increase in the total aid amount; this can be partly explained by the fact 
that next-generation access infrastructure is often much more expensive than basic 
broadband infrastructure (which makes use of relatively low cost upgrades or 
enhancements to pre-existing network assets such as copper loops and cable TV 
coaxial cable). Figure 3.5 shows how the approved state aid amount (AA) has evolved 
over the period under consideration for the mobile segment, the basic broadband 
segment, and NGN and NGA infrastructure.  

Figure 3.5 – Evolution of AA (€ mln) 
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Source: Lear elaboration on EC data48 

The peak in 2012 is related to four major state aid schemes, three of which were 
nationwide in scope (two in Italy - SA.34199, SA.33807 and one in UK - SA.33671), 
and a resource-intensive regional plan in Germany (SA.35000). These plans lasted 
several years, and the resources spent in 2012 need to be spread over the following 
three- to four-year period to gauge more effectively the per-year resources allocated 
in broadband infrastructure deployment.  

Figure 3.6 shows the type of state aid decisions adopted by the Commission over the 
past 15 years.  

Figure 3.6 – Type of state aid decisions 

 
Source: Lear elaboration on EC data49 

Schemes represent 91% of the total number of decisions. The majority of schemes are 
regional schemes, i.e. have been requested by regional authorities and will be 
implemented at regional level. 

3.3 Conclusions 

Competition policy enforcement has evolved during the past 15 years: competition 
authorities and regulators have faced different competition issues over time and have 
used different instruments to tackle them. 

Merger control has mainly focused on mobile markets. Mobile markets have recently 
witnessed a wave of mergers and the number of mobile operators in several European 
markets has reduced from four to three. Competition authorities have endeavored to 
preserve the beneficial role of the maverick operators and MVNOs, and cleared 
mergers upon the divestiture of spectrum and/or wholesale network capacity.  

                                           
48 The primary source for the budget of the aid was the decision published on the EC database. For those 
decisions that did not report the exact figures, the budget was taken from http://www.eur.lex.europa.eu. 
49 The primary source for the budget of the aid was the decision published on the EC database. For those 
decisions that did not report the exact figures, the budget was taken from http://www.eur.lex.europa.eu. 
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In the T-Mobile/Orange decision (2010) - which will be analyzed in chapter 6 - the EC 
cleared the merger conditional upon a set of remedies aimed at ensuring that H3G 
(the maverick operator) would be able to maintain its competitive position in the UK 
market. The case study will evaluate the effectiveness of the clearance decision by 
estimating its effect on the evolution of mobile expenditures and investment per 
operator in the UK market. 

Antitrust enforcement has mainly focused on fixed markets and responded to the 
foreclosing strategy of fixed incumbent operators. The TeliaSonera preliminary 
judgement and the recent Slovak Telecom decisions are key decisions relating to the 
assessment of margin squeeze and ‘refusal to deal’ conduct.  

The Telekomunikacja Polska decision (2011) adopted by the EC and analyzed in the 
antitrust case study (Chapter 7) represents another relevant case in which the EC 
intervened to guarantee the entry of alternative operators in the fixed broadband 
market (especially the DSL market) and enhance the diffusion of telecoms’ services. 

Finally, since 2008, Member States have been increasingly relying on state aid 
measures to develop basic broadband networks in rural areas and accelerate the 
deployment of very-high-speed NGA networks. The European Commission has adopted 
150 decisions in the telecoms markets over the past 15 years and nearly all are 
schemes for the deployment of broadband networks.  

Chapter 8 will investigate the cumulative effect of several schemes that were 
approved between the summer of 2008 and the end of 2010 to offer support for the 
expansion of basic broadband networks in in the German rural areas.  
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4 The evolution of the functioning of telecoms markets 

Competition policy enforcement (together with the regulatory regimes) reshapes the 
structure of telecoms markets and ensures the creation of a fair and effective 
competition process. The development of competitive conditions, in turn, stimulates 
market growth, encourages demand and investment, and improves telecoms market 
performance. 

Antitrust enforcement in the fixed telecoms market has helped to limit the market 
power of the former monopolists, decrease market concentration and facilitate the 
entry of alternative operators. At the same time, fixed telecoms markets have 
witnessed a greater deployment and take-up of services, enhancement of service 
quality and a gradual decrease in retail prices. 

Similarly, merger control policy has helped to preserve vigorous competition between 
mobile operators which has promoted investment in more advanced technologies, 
such as the 3G and 4G networks.  

Finally, there has been the targeted application of State Aid, often in the fixed 
broadband market, which has supported greater network coverage and has allowed 
competitive wholesale access to these subsidised deployments (even where these 
were not deployed by SMP operators subject to ex-ante remedies). 

This chapter looks closely at the evolution of competition conditions in telecoms 
markets and the consequent trend in market performance. We measure the 
competitive conditions and market performance though a set of indicators. 

Section 4.1 and Section 4.2 describe the evolution of the EU telecoms sector between 
2003 and 2014 for the fixed and mobile markets respectively.  

In order to provide context for the case studies considered later in this report, we 
discuss market development for the relevant sub-markets in the countries examined 
in the case studies in section 4.3. 

The statistics presented in this chapter are at EU level50.  

4.1 Fixed telecoms markets 

A common feature of EU fixed telecoms markets in the early 2000s was the presence 
of the former public monopolist, holding a majority of the market share and with SMP 
in a number of relevant markets.  

As described in the previous chapter, the EC and NCAs mainly focused their 
enforcement activities on abusive exclusionary conduct.  

Broadband (and in particular ultrafast broadband) services have often benefitted from 
State Aid programmes, due to the large investments needed to build these new 
infrastructures. Accordingly, the EC has often intervened to check the compatibility of 
these programmes with the State Aid rules.  

                                           
50 The metrics shown in Figure 4.8 to Figure 4.16 and Figure 4.18 to Figure 4.20 represent weighted 
averages for the countries that later became the EU28. In Figure 4.17 and from Figure 4.1 to Figure 4.8, the 
averages are un-weighted. Some countries data is only available for a subset of the chart period shown; in 
this case, that country is included in the average from the first year for which the data is available. 
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Taking this into account, this section looks at the development of the conditions of 
competition in the fixed voice and data markets with respect to the market shares of 
incumbents and alternative operators, and their relative price dynamics.  

Moreover, this section will describe the trend in fixed telecom markets’ performance 
by looking at the evolution of prices, service coverage, service penetration and quality. 

4.1.1 Fixed markets: competition indicators 

This section reports some useful indicators to assess the market competition 
conditions in fixed markets51, being:  

§ the incumbents’ market share of fixed broadband subscribers;  
§ the relative retail broadband average revenue per line (ARPL) of alternative 

operators vs. the incumbent’s one. 

With respect to the upstream competition (i.e. not at the retail level), it must be borne 
in mind that there are two levels of competition, according to the network 
infrastructure used by non-incumbent operators. Non-incumbent operators can either: 

§ utilise the existing incumbent’s network: this is called intra-platform competition, 
and refers to the scenario where the alternative operators provide broadband 
services by means of the incumbent’s regulated wholesale access products, such 
as physical unbundling52; or bitstream access (BSA). Of these physical unbundling 
gives the alternative operators the highest degree of control of the services 
offered; 

§ develop their own infrastructure: this is called inter-platform competition, where 
each alternative operator provides broadband services by using its own 
infrastructure and the associated technologies (i.e. cable, fibre, fixed-wireless and 
satellite).  

There can also be hybrid approaches in which the alternative operator may build its 
own infrastructure while also buying passive infrastructure access (such as building 
fibre networks by using rented ducts and poles). 

Each of these forms of competition exist in the fixed broadband market; it is a matter 
of heated debate whether physical unbundling such as local loop unbundling (LLU) or 
inter-platform competition has generated the higher speeds and lower prices to the 
customers that have been seen in this market. Intra-platform competition presents 
lower entry barriers but has higher marginal costs for the competitors (even where 
wholesale prices are set based on costs, these are usually based on average costs and 
do not demonstrate strong economies of scale). On the other hand, inter-platform 
competition is much more capital intensive and is usually associated with lower 
marginal costs (this is due to the strong economies of scale of access network 
ownership, with high fixed and low variable costs).  

                                           
51 We focus our analysis on broadband services, since they are the most interesting fixed services today. 
52 Physical unbundling is a form of wholesale access to the passive infrastructure; it grants access to the 
end-consumer access line and allows the competitor's own transmission systems to directly transmit over it. 
In certain circumstances, virtual unbundling may be considered equivalent to physical unbundling. In certain 
circumstances, virtual unbundling (which is a type of active product using the electronics of the regulated 
operator) may be considered equivalent to physical unbundling. 
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4.1.1.1 Retail: incumbents’ market share of fixed broadband subscribers 

The market share of the incumbent operator represents a good proxy of the degree of 
concentration in the market: the lower the incumbent market share, the lower the 
concentration. 

Figure 4.1 shows the incumbents’ market share of fixed broadband subscribers in the 
EU. 

Figure 4.1 – Incumbents’ market share of fixed broadband subscribers 

 

Source: Analysys Mason 

While the picture at EU level is of a slow and steady decline in the average broadband 
market share of the former incumbents, such decline has occurred at different rates in 
different countries.  

4.1.1.2 Retail: Relative broadband ARPL among operators 

The ratio of the ARPL of alternative operators to that of the incumbent might be a 
useful indication of the intensity of price competition in the market. Alternative 
operators offering comparable services are often cheaper than incumbents, as they 
have historically sought to compete on price. 

Figure 4.2 shows the DSL alternative operators’ relative ARPLs in the EU. The relative 
ARPL is a measure of the extent to which some parties can command a price premium 
(e.g. by actual or perceived higher quality). The figure shows a decline in the relative 
ARPL and this might be related to an aggressive pricing strategy from the AOs. 
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Figure 4.2 – Alternative operators’ relative DSL ARPLs 

 

Source: Analysys Mason 

4.1.1.3 Intra-platform competition: wholesale access services penetration  

Over time, alternative operators have gained an increasing share of the broadband 
market using DSL over copper-based networks53.  

Figure 4.3 shows the DSL market share of alternative operators in the EU. 

This metric allows us to understand the degree of competition in the DSL market. The 
figure shows that alternative operators have gained market shares in recent years. 

                                           
53 DSL technologies are still used because regulated access to the incumbents’ local loop is available and for 
alternative operators seeking to serve customers not needing superfast or ultrafast speeds the option of 
ADSL on LLU is cheaper than wholesale access to FTTC or FTTH. 
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Figure 4.3 – DSL market share of alternative operators 

Source: Analysys Mason 

Alternative operators may enter the market by both seeking wholesale access to the 
incumbent DSL network (through both LLU and wholesale broadband access), or 
developing their own alternative network. 

We look at these two strategic options below.  

Figure 4.4 shows the percentage of alternative operators’ DSL subscribers based on 
LLU in the EU. LLU is a copper-based wholesale service that requires a relatively high 
level of infrastructure investment by alternative operators (renting only the last mile). 
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Figure 4.4 – Number of unbundled local loops for DSL as a percentage of the alternative 
operators’ DSL subscribers 

 

Source: Analysys Mason 

The increasing share of this type of access shows that alternative operators have 
climbed the ‘ladder of investment’ to a certain extent by investing in core network, 
aggregation network and their own electronics, such as DSL access multiplexers 
(DSLAMs). The recent flattening/decrease of LLU penetration may have been driven by 
increasing penetration of NGA services, which require different wholesale access 
services54. 

Competition based on LLU has not been as successful in some countries, with the non-
EU15 states having a lower level of LLU use. In some of these countries, the scarce 
use of LLU might be caused by an anticompetitive conduct carried out by the 
incumbent. As already mentioned in section 3.1.1, the Commission has recently 
ascertained an abuse of dominant position in the fixed telecom market in Slovakia. 
According to the Commission, the Slovak incumbent tried to preserve its competitive 
advantage on the retail broadband services market by preventing alternative 
operators from unbundling local loops, as part of an overall deliberate strategy to 
protect its retail market position.55 The intervention of competition and regulatory 
authorities is indeed essential to guarantee the entry of alternative operators and a 
fair level of competition in the DSL market. 

                                           
54 Most likely, NGA bitstream or VULA. For GPON-based FTTH networks, physical unbundling is still 
uncommon (though it is used on a large scale in the NBN in Singapore). 
55 See recital (389) - CASE AT.39523 – Slovak Telekom. 
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4.1.1.4 Inter-platform competition: infrastructure-based competition  

Rather than competing via LLU, some operators have rolled out their own NGA, which 
is completely independent of the incumbent’s network56. 

Figure 4.5 shows the number of broadband subscribers on alternative end-to-end 
access networks (including cable TV and FTTH) as a percentage of total broadband 
subscribers in the EU. The increase in the number of broadband subscribers on 
alternative networks in the later years is mainly due to developments in the later 
accession countries. 

Figure 4.5 – Proportion of broadband subscribers on alternative access networks  

Source: Analysys Mason57 

A high share of fixed broadband connections delivered over alternative access 
networks means there is a high degree of infrastructure competition. What is not clear 
from this measure alone is whether alternative operators were able to start by 
climbing the ladder of investment (using bitstream or physical unbundling) or whether 
they had no option but to start deploying their own access networks due to lack of 
viable access to the incumbent fixed access network. 

4.1.2 Fixed markets: performance indicators 

For a telecoms service to be offered and eventually adopted by end-users (service 
take-up or market penetration), there must first be the related network coverage. The 
service can be assessed in terms of its quality (e.g. the broadband speed) and the 

                                           
56 In this case a key role is played by the chosen NGA network architecture; for instance, a fibre-to-the-
cabinet (FTTC) network still relies on the incumbent’s copper access network in the secondary level of the 
access network itself, while a fibre-to-the-home (FTTH) network does not depend on the incumbent’s copper 
access network in any way (but is naturally much more costly to deploy). 
57 Since 2006, the number of connections on the incumbents’ network grew faster than on alternative 
operators’ networks.  
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average level of spending on that service; finally, the service has to be continuously 
updated to provide the latest features required by end users and hence the market 
characterised by a sufficient level of investment. 

These indicators jointly provide a measure of telecoms market performance. 

4.1.2.1 Network coverage 

The first performance indicator assessed is the coverage of the networks over which 
the telecoms services are delivered. This indicator describes the reach of a fixed or 
mobile network with respect to total households or population that could gain access 
to the network. 

Commercially driven coverage decisions will always differentiate between economically 
attractive areas (usually dense/urban zones) and uneconomic areas (typically more 
rural areas). For some products, notably for fixed broadband data services, significant 
differences between these two types of areas can arise if publicly-funded initiatives to 
offset this effect are not put in place. State aid rules apply to such initiatives. 

For fixed markets, coverage can be defined as:  

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 (%) =  
𝑁𝑁𝑁𝑁𝐶𝐶 𝐶𝑜 ℎ𝐶𝑁𝑜𝐶ℎ𝐶𝑜𝑜𝑜 𝑡ℎ𝐶𝑡 𝑐𝐶𝑁𝑜𝑜 𝑁𝐶 𝑜𝐶𝐶𝐶𝐶𝑜

𝑇𝐶𝑡𝐶𝑜 𝑛𝑁𝑁𝑁𝐶𝐶 𝐶𝑜 ℎ𝐶𝑁𝑜𝐶ℎ𝐶𝑜𝑜𝑜
 

Legacy copper-based fixed access networks (the PSTN network) generally have almost 
ubiquitous coverage of households and businesses, because: 

§ these networks were often rolled out when the incumbent operators were state-
owned monopolists, in charge of providing (fixed) telecoms services to all the 
countries’ citizens 

§ in many European countries there is a ‘Universal Service Obligation’ (USO) under 
which every household58 of the country must be provided with basic telephony 
services and functional Internet access (usually provided by the legacy copper-
based fixed access network)59. 

Other types of fixed access networks, such as cable TV and fibre networks may also be 
available. Many of them have been developed by private investors60 and their 
coverage has often been decided by the economics of deployment. As a result, they 
have often concentrated coverage in urban and dense suburban areas61.  

The availability of a telecoms service can depend also on the technology needed to 
provide that service. This is specifically the case for the coverage of the xDSL62 
technology used for providing fixed broadband services over copper networks: if the 

                                           
58 There can be minor exceptions, for example holiday homes or locations where the cost to connect is 
above a certain high threshold. 
59 The USO is generally on the incumbent operator (the former monopolist), which sometimes receives 
funding to provide it if the net cost represents an unfair burden. 
60 In some European countries, e.g. in Portugal and in Germany, the incumbents also developed cable 
networks when they were State-owned monopolists, but in most cases they had to sell these cable networks 
at the time of market liberalisation. 
61 In some EU countries including the Netherlands, the cable network was deployed to rural areas. This 
deployment was not by private investors. 
62 Connections that use one of the ‘family’ of DSL technologies, including ADSL (and its variants), SHDSL 
(and its variants) and VDSL, irrespective of downstream speed. 
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length of the copper loop is excessive, the xDSL technology provides lower speeds or 
(in the limit) cannot be used. 

As of today, the focus is instead on of the deployment of the so-called superfast and 
ultrafast broadband services, which need an NGA network based on fibre or part-fibre 
networks. Figure 4.6 below summarises the average NGA coverage in the EU. The 
overall NGA coverage in a given country is not the sum of the coverage of the 
individual NGA networks in that country, because there are usually significant overlaps 
among the different networks (especially in highly competitive areas). Coverage is a 
necessary condition for penetration. The graph shows that the average coverage has 
increased up to the 70% of the total number of households in 2015. 

Figure 4.6 – NGA coverage 

Source: Analysys Mason based on Digital Scoreboard, EC 

4.1.2.2 Fixed voice penetration 

Fixed voice is the service that has experienced the steepest decrease in adoption over 
time. While in the past it was essentially the only telecoms service available to the 
mass market, it has been substituted over time by mobile services, especially as they 
became increasingly affordable63, and by services delivered over the broadband data 
network, either voice services over broadband64 (VoBB) or other forms of voice service 
over IP65 (VoIP). 

These statistics may hide the true level of demand for fixed voice as in some 
countries, or for certain providers, it is still mandatory to buy a fixed voice line to 
receive broadband services on the copper access network; so called ‘naked DSL66‘ is 

                                           
63 This effect is referred to as fixed-mobile substitution (FMS), a market trend for which users tend to 
replace fixed connections with mobile lines. 
64 VoBB is a technology allowing users to make and receive voice calls over a usually fixed broadband access 
connections. 
65 VoIP is a technology allowing users to make and receive voice calls via a broadband connection using IP. 
66 xDSL service that can be installed on a fixed line without an associated active voice number. 
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not available in those countries. Therefore, the true level of demand for fixed voice 
might be lower. 

This indicator describes the proportion of fixed voice subscriptions as a percentage of 
households. It is defined as:  

𝐹𝐹𝐹𝐶𝑜 𝐶𝐶𝐹𝑐𝐶 𝑝𝐶𝑛𝐶𝑡𝐶𝐶𝑡𝐹𝐶𝑛 (%) =  
𝑇𝐶𝑡𝐶𝑜 𝐶𝐶𝐹𝑐𝐶 𝑜𝑁𝑁𝑜𝑐𝐶𝐹𝑝𝑡𝐹𝐶𝑛𝑜

𝑇𝐶𝑡𝐶𝑜 𝑛𝑁𝑁𝑁𝐶𝐶 𝐶𝑜 ℎ𝐶𝑁𝑜𝐶ℎ𝐶𝑜𝑜𝑜
 

Total voice subscriptions include both household connections and business-site 
connections, therefore the penetration can reach values higher than 100%. 

Figure 4.7 shows the evolution of the fixed voice penetration in the EU since 2003. As 
expected, the level of fixed voice penetration is steadily decreasing over time. This 
might be ascribable to the increase in demand of mobile services or services over the 
broadband data network (e.g. VoBB and VoIP). 

Figure 4.7 – Fixed voice penetration 

 

Source: Analysys Mason based on ITU67 

4.1.2.3 Fixed broadband penetration 

Fixed broadband services are used for always-on access to the Internet. They have 
been widely adopted across EU countries, though may be based on a variety of 
technologies (including xDSL technologies over copper networks and DOCSIS on cable 
networks). There has also been some limited impact from fixed-mobile substitution 
(FMS) especially with the penetration of 3G-based (and, more recently, 4G-based) 

                                           
67 ITU World Telecommunication/ICT Indicators database 
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‘dongles’68, although for most users mobile broadband connectivity is complementary 
to (i.e. not a substitute for) fixed broadband services. 

This indicator is defined as:  

𝑃𝐶𝑛𝐶𝑡𝐶𝐶𝑡𝐹𝐶𝑛 (%) =  
𝑇𝐶𝑡𝐶𝑜 𝑁𝐶𝐶𝐶𝑜𝑁𝐶𝑛𝑜 𝑐𝐶𝑛𝑛𝐶𝑐𝑡𝐹𝐶𝑛𝑜
𝑇𝐶𝑡𝐶𝑜 𝑛𝑁𝑁𝑁𝐶𝐶 𝐶𝑜 ℎ𝐶𝑁𝑜𝐶ℎ𝐶𝑜𝑜𝑜

 

Figure 4.8 shows the evolution of the fixed broadband penetration in the EU.  

Figure 4.8 – Fixed broadband penetration 

 

Source: Analysys Mason based on ITU69 

4.1.2.4 ARPU - Fixed access and voice 

Fixed voice ARPL includes revenues for access (line rental) as well as calls. The line-
rental component of ARPL has experienced a relatively low decline over the years; the 
amount spent on calls has decreased much more sharply. Part of this is due to 
substitution by mobile calls; part is due to the use of broadband Internet superseding 
dial-up Internet, and part is due to competition exposing the true marginal costs of 
voice calls (which are very low). 

                                           
68 A ‘dongle’ is a small device able to be connected to and used with a computer, especially to allow access 
to wireless broadband or use of protected software connected to a computer. In this case, it refers to 3G or 
4G radio dongles allowing the computer to connect to the internet using mobile network connectivity. 
69 ITU World Telecommunication/ICT Indicators database. 
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Figure 4.9 shows the evolution of the fixed access and voice ARPL in the EU. 

Figure 4.9 – Fixed access and voice ARPL  

 

Source: Analysys Mason based on ITU70 

4.1.2.5 ARPL - Fixed broadband 

ARPL for fixed broadband has seen a long-term decline in nominal terms, due to a 
mixture of technical progress, scale effects, and competition. The introduction of LLU71 
allowed alternative operators to be competitive on service pricing by not having to 
depend on the input prices of the incumbent wholesale broadband access (bitstream)72 
offer. 

The recent take-up of superfast broadband services which are more expensive than 
basic broadband products has led to increases in ARPL in a number of countries.  

                                           
70 ITU World Telecommunication/ICT Indicators database. 
71 Local loop unbundling is a wholesale service enabling alternative operators to use the physical wire 
connection of the incumbent to reach customer premises from a local exchange. Its offering at wholesale 
level is typically mandated by the national regulatory authority for telecoms. 
72 WBA/bitstream is a wholesale product which allows access to an access provider’s broadband network 
(including the electronics), often using ‘interconnection’ at a higher hierarchical level than the local 
exchange. 
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Figure 4.10 shows the evolution of the fixed broadband ARPL in the EU. 

Figure 4.10 – Fixed broadband ARPL 

Source: Analysys Mason73 

4.1.2.6 Service quality 

The fourth set of market performance indicators relates to service quality. This is 
measured with reference to the average broadband speed and data on advanced 
service availability (specifically VoIP and IPTV74). 

The average fixed broadband peak speed has increased over time; the relatively 
recent penetration of superfast broadband has given a further boost to this metric. 

Figure 4.11 shows the average fixed broadband peak speed in the EU. 

Service speeds are growing over time across the EU, also due to a virtuous circle 
whereby the widespread use of high bandwidth connections leads content providers to 
provide content with a superior quality optimised for these faster links (e.g. HD and 
UHD video). 

                                           
73 Note: we only have data for 14 countries in 2003, which may be part of the reason for the decline 
between 2003-2004. 
74 TV services including linear TV content delivered by IP. 
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Figure 4.11 – Average fixed broadband peak speed 

Source: Akamai 

VoIP and IPTV subscribers have grown significantly due to increased availability of 
these services, as well as the low prices and high convenience offered by these new 
services; IPTV in particular has also benefited from improved availability of higher 
broadband speeds (which allow a superior IPTV service to be provided).  

Figure 4.12 shows the VoIP penetration in the countries in the EU28. There might be 
some differences between different countries related to the strategic technology 
choices of major operators including national broadcasters and (in relation to IPTV) 
major ‘over-the-top’ (OTT) service providers75 such as Netflix. 

                                           
75 OTT services are services provided over the Internet which compete with services normally offered over 
dedicated telecommunications networks such as voice calls, streamed audio (‘radio’), and TV services.  
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Figure 4.12 – VoIP penetration 

Source: Analysys Mason based on ITU76 

Figure 4.13 shows IPTV penetration in the countries in the EU28. 

Figure 4.13 – IPTV penetration 

Source: Analysys Mason 

                                           
76 ITU World Telecommunication/ICT Indicators database. 
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4.2 Mobile telecoms markets 

Mobile telecoms markets are not structured in the same way as fixed markets. 
Although frequently the former national monopolist has been the first operator to 
introduce mobile services, its market position has usually been rapidly challenged by 
new entrants. However, high barriers to entry (including the scarce nature of 
spectrum and the high costs of building national coverage) have limited the number of 
operators that could profitably enter the market. As a consequence, in all Member 
States mobile markets have had a limited number of MNOs. Over recent years, we 
have observed a wave of mergers in the sector, which explains why competition 
authorities focused a significant part of their enforcement activity in merger control. 

This section assesses the development of the conditions of competition in the mobile 
market looking at concentration indicators and the churn. It also describes the use of 
network sharing agreements, through which operators may gain access to each 
other’s infrastructure, and that can alter the competition dynamics between market 
players. 

The market performance assessment looks at the development and penetration of 
mobile services, with focus on 3G and 4G services. Furthermore, it analyses the trend 
of the ARPU as a proxy of the prices charged for mobile services. Finally it considers 
the investments in infrastructure made by telecoms operators. 

4.2.1 Mobile markets: competition indicators 

This section presents the evolution of competition indicators commonly used in the 
mobile market, namely: 

§ The Herfindahl-Hirschman Index (HHI) to measure the degree of concentration; 
§ The churn rate to measure the rate of consumers’ switching and hence the degree 

of competition in the market. 

Finally, this section provides a qualitative description of the network sharing 
agreements. 

4.2.1.1 Concentration: the HHI 

The first competition proxy metric that can be assessed for the mobile markets is the 
HHI, calculated as 

𝐻𝐻𝐻 = �(𝑁𝐶𝐶𝑚𝐶𝑡 𝑜ℎ𝐶𝐶𝐶 × 100)𝑖
2

𝑁

𝑖=1

 

This index is capped at 10,000 by design (in a monopoly); the lower the value, the 
lower the degree of concentration in the market. 

In principle HHI can be calculated for market share of revenues or of subscribers. We 
have used the market share of subscribers. 
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Figure 4.14 shows the evolution of the HHI value for the EU. 

Figure 4.14 – HHI 

Source: Analysys Mason 

The EU’s HHI score has been decreasing over the past 15 years, thereby indicating an 
increase in competition in the mobile markets. However, the HHI does not show the 
whole picture, for several reasons: 

§ The market share of subscribers and the market share of revenues can be quite 
different as some operators have been much more successful than others in 
catering to the needs of business customers who have tended to have a higher 
ARPU; 

§ The retail HHI does not tell us about the wholesale market (in this case, sale of 
wholesale access to MVNOs).  

4.2.1.2 Churn rate 

Churn rate refers to the number of disconnections from the operator's network during 
a period divided by the average number of subscribers of the same period taken into 
consideration. 

Churn rate can be defined as: 

𝐴𝑛𝑛𝑁𝐶𝑜 𝑐ℎ𝑁𝐶𝑛 𝐶𝐶𝑡𝐶 =
𝐴𝑛𝑛𝑁𝐶𝑜 𝐷𝐹𝑜𝑐𝐶𝑛𝑛𝐶𝑐𝑡𝐹𝐶𝑛𝑜

𝐴𝑛𝑛𝑁𝐶𝑜 𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑛𝑁𝑁𝑁𝐶𝐶 𝐶𝑜 𝑜𝑁𝑁𝑜𝑐𝐶𝐹𝑁𝐶𝐶𝑜
 

Figure 4.15 shows the churn rate in the EU. 
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Figure 4.15 – Annual churn rate 

Source: Analysys Mason77 

This indicator helps indicate how vigorously operators are competing for subscribers; 
however, churn will be reduced to some extent if many users are locked into long-
term contracts associated with subsidy of expensive devices such as smartphones. 
High churn rates might indicate vigorous competition but could also indicate poor 
customer satisfaction.  

4.2.1.3 Network sharing – A qualitative assessment 

Operators engage in different forms of mobile network sharing, regarding: 

§ passive infrastructure, such as rooftop sites and towers (passive infrastructure 
co-operation); 

§ active electronics, such as transmitters, power supplies, amplifiers, radio 
network controllers (RAN sharing). It requires co-operative planning from mobile 
network operators; 

§ spectrum, as well as active electronics (a variety of RAN sharing); 
§ core network78, including routing and switching equipment, platforms and 

systems in addition to spectrum and active electronics (national roaming). 
National roaming means that one operator relies on another operator’s coverage 
for a certain defined footprint. National roaming has sometimes been used to 
assist a new entrant (‘greenfield’) operator to compete in a national retail market 
by offering nationwide coverage right from the start, even when its own initial 

                                           
77 Analysys Mason provides monthly churn rate; the annual churn rate has been estimated. 
78 It is possible to debate whether national roaming is a kind of network sharing or not. We include it 
because in our view it is definitely a form of network sharing in cases where there is mutual access 
(operator A customers use operator B network and operator B customers use operator A network, either on 
a technological basis (2G,3G) or a geographical basis (region A, region B)). 
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network rollout is limited; when used in this way it is more similar to an MVNO 
deal, albeit one that only covers specific geographical areas. 

The main benefit of sharing is that costs can be reduced. Network sharing agreements 
can also help to increase network coverage in high-cost areas, can assist in enabling 
lower prices, and can increase market competition, by facilitating prompt network 
rollouts for new entrants or for operators with insufficient spectrum in a particular 
band. 
Network sharing agreements can have different impacts on the degree of competition. 
For instance, the deeper the level of sharing (in terms of infrastructure) the lower the 
possibility for the parties involved in the agreement to differentiate their services: an 
example is that spectrum sharing implies having the same network coverage. 
Regulatory authorities have examined network-sharing agreements to make sure that 
they do not compromise competitive incentives. 
The first network-sharing agreement was signed in Sweden in 2001. In 2003 the EC 
evaluated the sharing agreements between T-Mobile and O2 in Germany79 and in the 
UK80. These reviews clarified what was allowed in terms of 3G network sharing. RAN 
sharing is currently in operation in 11 of the EU28 countries and national roaming is 
active in 9 countries out of the EU28. 

4.2.2 Mobile markets: performance indicators 

This section describes the performance of the mobile markets. As in section 4.1.2, we 
will first investigate the coverage of mobile services and then their adoption. The 
adoption of mobile services strictly depends on prices and quality: this section will also 
look at the evolution of the mobile ARPU and capital expenditure (as a proxy of 
investment and network quality). 

4.2.2.1 Wireless coverage 

2G mobile services based on GSM technology were launched in the mid- to late 1990s, 
initially over the 900MHz spectrum band. 2G networks have reached almost ubiquitous 
population coverage in the vast majority of the EU countries. 

However, the upgraded 2G technologies used for data transmission (GPRS and EDGE) 
only allowed very limited speeds. Over time, newer technologies (UMTS and HSPA for 
3G, and LTE for 4G) have been developed and deployed, allowing the wide adoption of 
mobile broadband services. 

For mobile markets, coverage is similarly defined in terms of population: 

𝑃𝐶𝑝𝑁𝑜𝐶𝑡𝐹𝐶𝑛 𝑐𝐶𝐶𝐶𝐶𝐶𝐶𝐶 (%) =  
𝐹𝑛ℎ𝐶𝑁𝐹𝑡𝐶𝑛𝑡𝑜 𝑤𝐹𝑡ℎ𝐹𝑛 𝐶𝐶𝑛𝐶𝐶 𝐶𝑜 𝐶 𝑁𝐶𝑁𝐹𝑜𝐶 − 𝑐𝐶𝑜𝑜𝑁𝑜𝐶𝐶 𝑜𝐹𝐶𝑛𝐶𝑜 

𝑡𝐶𝑡𝐶𝑜 𝑝𝐶𝑝𝑁𝑜𝐶𝑡𝐹𝐶𝑛
 

Figure 4.16 and Figure 4.17 report the 3G and 4G population coverage in the EU.81 

                                           
79 http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32004D0207&from=EN 
80 http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32003D0570&from=EN 
81 The apparent fall in 2004 is an artefact from partial coverage of the data sets in 2003 – as additional 
countries join the data sets, average coverage can fall. 
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Figure 4.16 – 3G coverage 

Source: Analysys Mason based on GSMA 

The 3G coverage appears to decrease in 2004 due to additional countries data 
becoming available; it reached almost 100% of the EU population in 2015. By 
comparison, 4G coverage has developed more quickly.  
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Figure 4.17 – 4G coverage 

 

Source: Analysys Mason based on GSMA82 

4.2.2.2 Service penetration 

The penetration of a telecoms service (the proportion of the addressable market that 
takes up the service) depends on a number of factors including pricing, service quality 
and the availability of substitute services. It can therefore be strictly dependent on the 
level of competition prevailing in the market. 

Mobile service penetration has seen rapid growth since its inception: indeed, the 
introduction of mobile technologies for the mass market represented a breakthrough 
in the telecoms industry. The availability of mobile broadband services (especially with 
the launch of 3G services) gave a further boost to the mobile adoption (and to FMS). 

This indicator is defined as: 

𝑃𝐶𝑛𝐶𝑡𝐶𝐶𝑡𝐹𝐶𝑛 (%) =  
𝑇𝐶𝑡𝐶𝑜 𝑁𝐶𝑁𝐹𝑜𝐶 𝑐𝐶𝑛𝑛𝐶𝑐𝑡𝐹𝐶𝑛𝑜

𝑃𝐶𝑝𝑁𝑜𝐶𝑡𝐹𝐶𝑛
 

                                           
82 The major changes in the early years come from only partial data being available; 2012 data includes 10 
countries. 
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Figure 4.18 shows the evolution of the mobile penetration in the EU. 

Figure 4.18 – Mobile penetration 

 

Source: Analysys Mason based on ITU83,84 and World Bank85 

In the last few years, mobile penetration has plateaued or even decreased. Reductions 
can occur due to a number of factors, such as: 

§ the reduction/elimination of price differences between on-net86 and off-net87 calls, 
lessening the attraction of using multiple SIMs to make use of on-net tariffs. 
Changes in mobile termination rate88 regulation may have influenced these 
changes; 

§ a change in the subscriber mix towards post-paid/contract subscriptions, which 
allows a more accurate picture of the number of active SIMs (prepaid SIMs can be 
inactive for a number of months before being removed from the subscriber base 
by mobile operators); 

                                           
83 ITU World Telecommunication/ICT Indicators database. 
84 EU12 mobile penetration did not grow at the same speed since 2009 because the number of mobile 
connections has decreased in some of its countries: Greece, Ireland, Italy, Netherlands, Portugal, Spain and 
UK. The economic crisis was a significant factor in this, including customers seeking to reduce their spending 
and emigration. 
85 World Development Indicators. 
86 On-net calls are voice calls between two users of the same operator. 
87 Off-net calls are voice calls between two users of different operators. 
88 In a ‘calling-party-pays’ regime such as applies in Europe, termination rates are the wholesale prices paid 
to the call recipient’s network operator to compensate for the costs associated with delivering the call. 
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§ the introduction of mobile number portability89 (MNP), which allows users to 
switch mobile provider without having to change their mobile number, slightly 
lessening the number of prepaid subscribers whose subscription is not yet 
recognised to be ceased. 

Additional growth is coming from new services and devices such as the so-called 
‘machine-to-machine’ (‘M2M’) communications services, which allow devices (e.g. 
meters, cars, etc.) to communicate data in real time with other devices. While these 
SIMs represent a small though increasing share of operators’ installed base, their 
impact on revenues is limited since these services are typically using low volumes of 
data (e.g. meter readings). 

4.2.2.3 Average Revenue per User or Line (ARPU/L) 

Another performance indicator to be assessed in this section is the unit revenue of a 
service on a monthly basis – the average revenue per user (ARPU) for mobile services, 
or per line (ARPL) for fixed services), which is defined as 

𝐴𝐴𝑃𝐴/𝐿 =
𝑆𝐶𝐶𝐶𝐹𝑐𝐶 𝐶𝐶𝐶𝐶𝑛𝑁𝐶𝑜
𝑆𝑁𝑁𝑜𝑐𝐶𝐹𝑁𝐶𝐶 𝑁𝐶𝑜𝐶

90 

where: 

§ The service revenues include all of the revenues generated by a given service, 
both at retail (e.g. subscription fees, per consumption fees, device-related 
revenues, etc.) and at wholesale (e.g. termination revenues) level; 

§ The subscriber base is computed as the period average. 

ARPUs/ARPLs have often declined in nominal terms over time as a result of increasing 
penetration and economies of scale, increasing efficiency of new technologies, and as 
an effect of competition in the markets. They therefore mix technical progress, scale 
effects, and the benefits of competition. Operators have usually tried to sustain ARPU 
and ARPL levels by introducing next-generation/higher-value services at higher prices. 

Being an average quantity, ARPU can readily be calculated from information reported 
by telecoms operators, and has been a standard metric used in the telecoms industry 
as a whole. Being a measure of revenue, ARPU does not give any indication about the 
mix of services and their consumption, or their unit prices (in other words, ARPU can 
increase even if unit prices fall, and vice versa, if there are simultaneous changes in 
consumption). It is a measure that has to be interpreted carefully as it combines the 
effect of unit prices and demand (e.g. voice minutes or GB of data). 

Other methods are available, including using real tariffs to determine the available 
market price for a known basket of services (XX minutes to a known mix of 
destinations, YY SMS, ZZ MB of data). This ‘basket’ approach is adopted in Chapter 6 
below to investigate whether a mobile merger and its remedies led to any changes in 
prices in the UK. Such methods have their own difficulties in implementation, chiefly in 
requiring formidable quantities of tariff data which are expensive to gather. They can 
also be difficult to apply in a useful way where usage levels are changing rapidly, as 
the basket definitions usually remain constant.  

                                           
89 MNP is the service that enables users to retain their mobile number when switching between operators. 
90 ARPU/L is expressed in Euro; for countries not in the Euro area figures are converted with the year 
average exchange rates. 
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ARPU could be considered as a proxy of the affordability of a service. The decreasing 
trend for most of the services clearly shows that these services have become more 
affordable over time.  

Over time, there has been a steep ARPU decline due to a number of factors, including 
growth in demand (which increases the number of users) and technical progress 
(which may lead to lower unit costs). Operators have introduced next-generation data 
services (e.g. mobile broadband services over UMTS and more recently LTE) to 
moderate the ARPU decrease, as well as encouraging customers to move from pre-
paid services91 towards higher-value post-paid offers. 

Figure 4.19 shows the evolution of the mobile ARPU in the countries which now form 
the EU28. 

Figure 4.19 – Mobile ARPU 

Source: Analysys Mason 

4.2.2.4 Investment level in telecoms infrastructure 

Figure 4.20 shows the level of investment in telecoms infrastructure92 as a percentage 
of total telecoms revenues. Here we are using operators’ reported capex as we believe 
this is a suitable measure of investment93. Unfortunately, good data on capex is hard 
to find as many companies do not break down their reported capex by country or 
report specific types of investment separately (e.g. they do not distinguish between 
fixed and mobile network investments). 

                                           
91 Pre-paid services are those where a user must buy credit before using it. 
92 The source data does not permit a breakdown between fixed and mobile networks. 
93 ‘Investment’ can be defined as “The conversion of money or circulating capital into some species of 
property from which an income or profit is expected to be derived in the ordinary course of trade or 
business.” Source: OED Online. Oxford University Press, September 2016. 
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Figure 4.20 – Investments in telecoms infrastructure as a percentage of total telecoms revenue 

 

 Source: Analysys Mason based on ITU94 

The source data for the above chart excludes spend on research and development and 
fees for operating licences and for the use of radio spectrum.  

Telecoms is a relatively capital-intensive industry which tends to have waves of 
investment around each new generation of technology (2G, 3G, 4G for mobile, NGN 
and NGA for fixed). High capex is not unambiguously beneficial for end users (ceteris 
paribus higher costs will in the end lead to higher prices); what is needed is sufficient 
capex (or sufficient investment) to efficiently deploy the required technologies on a 
pan-EU basis (illustrated by the coverage metrics above). 

While the level of capital spending is useful to understand, it does not itself inform us 
of the benefits in terms of additional service coverage, which has been reported in 
sections 4.2.2.1 and 4.1.2.1 above.  

This measure will also be used in the merger case study (chapter 6) to assess the 
impact of the examined clearance decision on operators’ investment. Although 
frequently used in the literature, this measure has some drawbacks; indeed it does 
not allow to distinguish between fixed and mobile investments and it does not reflect 
changes in network quality. As it will be extensively discussed in chapter 6, the 
interpretation of the results obtained has to take into account such limitations. 

4.3 Developments in markets of interest in the remainder of this 
report 

This section briefly introduces the telecoms sub-markets which will be examined within 
the case studies’ analyses in chapter 6, 7 and 8, namely: 

                                           
94 ITU World Telecommunication/ICT Indicators database. 
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§ the UK mobile market where the T-Mobile/Orange merger took place (section 
4.3.1); 

§ the Polish fixed broadband market where Telekomunikacja Polska abused its 
dominant position (section 4.3.2). 

§ the German fixed broadband market, which benefitted from the broadband State aid 
schemes (section 4.3.3). 

4.3.1 UK mobile market 

The UK mobile market was in many ways similar to those in other large EU states. It 
originally had two national operators (Vodafone and Cellnet) of the first digital mobile 
telephony system (GSM), using spectrum in the 900MHz band. When 1800MHz 
became available, two more operators entered the market (One-2-One, later bought 
by T-Mobile, and Orange, later bought by FT). Finally, after the 3G auction in 2000, 
there was an additional entrant to the market (branded as ‘3’ and owned by Hutchison 
3G). Very high prices were paid for the 3G licences (similar to Germany, but different 
to most of the rest of the EU). At this point there were 5 national operators. 

Unlike some other countries (such as France), the spectrum holdings of the operators 
maintained some asymmetries: the 1800MHz GSM operators held no low-frequency 
(<1GHz) spectrum and H3G held no <1GHz or 1800MHz spectrum (until the T-
Mobile/Orange merger in 2010, a five-to-four merger, which is the subject of section 
6). 

A subsequent auction of 800MHz and 2600MHz spectrum in 2013 has allowed 
operators to seek to expand their holdings of low- and high-frequency spectrum 
respectively.  

Unusually, in 2001 the former incumbent fixed operator BT floated its mobile arm 
(Cellnet) on the stock market. This later became O2 and was subsequently bought by 
Telefonica. This meant that for an extended period there was no large fixed-mobile 
operator in the UK market; the major mobile operators do not yet have a significant 
offer in the fixed broadband ISP market which is led by BT, the cable operator Virgin 
Media (owned by Liberty Global), Sky (a satellite television player), and TalkTalk. 
Quad-play offers (bundling fixed voice line rental, calls, broadband, and mobile 
services) rely on wholesale access in one form or another and have been less 
significant in the UK than in other markets. In 2015 BT acquired EE, meaning that the 
UK does now have a fixed/mobile operator. 

UK fixed regulation has largely followed the same model as the rest of the EU, with 
one major exception. In 2006, BT agreed to be functionally separated, creating one 
division (Openreach) that operates infrastructure, and another (BT Retail) that 
operates as a retail service provider. BT Retail trades with Openreach on the same 
price and non-price terms as external entities. This has a very limited impact on the 
mobile market. 

4.3.2 Poland fixed broadband market 

The Polish broadband market started in 2001, with cable networks launching 
broadband services in the early 2000s (such as Vectra in 2001 and Liberty Global/UPC 
in 2004) and the incumbent, TP, first launching its own DSL services in 2001.  

By the time of Poland’s accession to the EU in mid-2004, DSL had established itself as 
the dominant broadband technology, with almost 65% of the retail market by 
subscribers (close to the EU average at the time). Almost all of these subscribers 
belonged to TP, whereas in most EU countries alternative operators made up around 
25-35% of the DSL market. 
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By contrast, cable (which accounted for just under 30% of the retail market in 2004), 
was relatively fragmented compared to other EU countries, with the two largest cable 
operators Liberty Global/UPC and Multimedia Polska making up around 50% of cable 
subscriptions. By comparison, neighbouring Bulgaria, Czech Republic, and Slovakia all 
had a largest cable operator with 80% or more of broadband cable subscriptions in 
2004. 

During the period from 2003 to 2009, the DSL share of Poland’s broadband market 
gradually decreased, mainly due to the uptake of fibre services, which first became 
available in early 2006. DSL services became less dominated by TP, with the DSL 
market share of alternative operators rising to around 25% by end-2009. This was 
primarily due to operator Netia, which launched ADSL services in 2004 using its own 
copper infrastructure, and became the first alternative operator to provide DSL 
services over TP’s network using a bitstream product in January 2007. 

In the same period, the cable market share of retail broadband subscriptions stayed 
approximately constant at around 25-30%, but remained highly fragmented. As of 
2016, cable has almost overtaken DSL in terms of subscriber market share, and 
Liberty Global/UPC’s share of the cable market has increased95, but the cable market 
remains significantly fragmented. 

Polish broadband ARPUs and average speeds are lower than EU averages. 

4.3.3 Germany broadband market 

Germany has regional cable operators. A series of mergers has left two major cable 
players, Unitymedia (Liberty Global) and Vodafone (which also offers broadband 
services using DSL/VDSL), entering the market in 2013 through the acquisition of 
Kabel Deutschland. In total, cable networks pass about 75% of households. 

Deutsche Telekom uses ADSL and FTTC/VDSL to provide broadband and superfast 
services; it currently has a plan to use vectored VDSL to cover 65% of households by 
2016. Deutsche Telekom has had a market share of fixed broadband subscriptions 
lower than the EU average since 2005. However, despite steadily losing market share 
to cable for some time, DSL continues to make up almost 80% of all broadband 
subscriptions in Germany (similar to the UK). 

Two of the major fixed ISPs in Germany are also mobile operators. Under the terms of 
their 4G licences (won in May 2010), Deutsche Telekom, Vodafone and Telefonica 
were explicitly required to use their 800MHz spectrum to roll out LTE in ‘white spots’ 
(rural areas without broadband access) to increase rural broadband coverage.  

There are around 20 small FTTH/FTTB players in urban areas (for example NetCologne 
and M-net). Fibre is as yet a small fraction of the market with only a few hundred 
thousand retail subscribers as of end 2015, and has not had any impact on increasing 
rural coverage.  

4.4 Conclusions 

The telecoms market in the EU has greatly developed in the last two decades both in 
terms of service availability, service performance, take-up, affordability and in terms 
of level of competition; such development has been made possible by a number of key 
factors acting in concert: 

§ the liberalisation of the sector; 

                                           
95 Primarily through the acquisition of rival cable operator Aster in 2010. 
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§ ex-ante regulation undertaken by the national regulatory authorities (derived from 
the EU regulatory framework), aiming at preventing the ill-effects of SMP and 
allowing competitors to invest for the long term; 

§ ex-post competition law enforcement undertaken by the national competition 
authorities and the European Commission to enforce lawful behaviour; 

§ an increase in demand over time for telecoms services; 
§ strong technological improvements leading to higher performance and lower unit 

costs. 

Competition policy encourages and improves markets’ competitive conditions and, 
ultimately, positively affects their performance. It is worth noting that the qualitative 
evidence provided so far does not allow us to draw any conclusions on the causal 
relationship between competition and performance in the European telecoms markets.  

This will be the focus of the three case studies (chapter 6, 7 and 8) that empirically 
investigate the effect of a specific EC decision on that market’s performance.  
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5 Literature review 

This chapter presents a review of the existing academic studies on the impact of 
competition policy enforcement on the performance of telecoms markets. Few 
empirical studies examine the impact of a specific competition policy intervention on 
the performance of telecoms markets (see for instance Aguzzoni et al., 2015). Rather, 
the existing literature examines the effects of changes in market concentration in the 
mobile market, the main determinants of broadband network coverage and takeup in 
the fixed market or the interaction between regulation and competition law.  

We focus on the branch of the literature that might best complement the case study 
analyses. Indeed, the papers selected show the existing findings on the relationship 
between changes in competitive conditions and telecoms markets’ outcomes, and are 
relevant to the design of the empirical approach to be pursued in the quantitative 
analyses and to the interpretation of the results obtained.  

We categorise the relevant literature according to the research objectives, the market 
analysed (mainly fixed or mobile), and the performance indicator employed to 
evaluate the impact on telecoms markets (mainly prices, investment, penetration, 
coverage). We identified four main research strands: 

§ The effects of changes in market structure on mobile markets’ performance; 
§ The main determinants of broadband coverage and takeup; 
§ The interaction between competition law and regulation; 
§ The effectiveness of state aid schemes. 

The proposed classification reflects the empirical analyses we are going to carry out in 
each of the three case studies. Papers referring to the mobile markets provide an 
empirical background to the merger case study. On the other hand, papers analysing 
the determinants of fixed broadband coverage and takeup are useful to understand 
the dynamics of the market and see how the abuse might have affected market 
performance. Moreover, the research strand on the complementarity between 
competition law and regulation might be particularly relevant when evaluating the 
importance of the Commission decision, in addition to the regulator’s intervention, in 
the selected abuse case. To conclude, studies on the effectiveness of state aid 
measures can inform the empirical strategy of the state aid case.96  

5.1 The effects of changes in market structure on mobile market 
performance 

The recent wave of mergers in mobile markets has raised a substantial debate around 
the impact of consolidation on telecoms markets’ outcomes. There exists an extensive 
branch of the literature which exploits variation in market structure across countries 
and time due to entry, exit and merger of mobile operators, to draw general 
conclusions on the relationship between market structure and outcomes. 

Csorba and Papai (2015) estimate the impact of entries and mergers on the price of 
mobile voice services in a panel database of 27 European Member States between 
2003 and 2010. By using ‘difference-in-differences’ (DiD) estimations, they show that 
a merger reducing the number of active operators in the market from four to three 
might have a long-run price increasing effect. On the contrary, they do not find any 

                                           
96 The review also contains state aid papers not related to the telecom sector; however they implement a 
methodology really similar to the one that will be presented in the state aid case study (see chapter 8). 
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price effects for five-to-four mergers. This might be particularly relevant for the 
merger case study that empirically evaluates the effects of a five-to-four merger in the 
UK (the T-Mobile/Orange merger in 2010). 

The existing studies, especially the most recent, have focused on the trade-off 
between the upward pricing pressure due to the reduction of mobile operators active 
in the market and the potential benefits (especially related to investments) arising 
post-mergers. 

Genakos et al. (2015) investigate the effects of an average hypothetical four-to-three 
symmetric merger in the mobile market by using a sample of 33 OECD countries 
between 2002 and 2014. They find that the average four-to-three merger would 
increase the bill of end users by 16.3%97 and the investment per operator by 19.3% in 
the post-merger period98. Investment is measured using capital expenditure99 per 
operator. The price and investment analysis carried out in this paper has been 
particularly relevant when defining the empirical model for the merger case study (see 
chapter 6). 

In a report prepared for GSMA, Frontier Economics (2015) argues that competition 
authorities’ approaches may overstate post-merger price increases as they do not 
consider the dynamic efficiencies arising from mergers. The results of their 
econometric analyses100 suggest that the relationship between mobile prices and 
competition is not straightforward: they find that unit prices in three-player mobile 
markets are not systematically higher than those in four-player markets. Similarly, 
there is no evidence that more intense competition increases investment in the mobile 
markets: the intensity of competition101 does not have a statistically significant or 
positive impact in any of their regression models. In addition, the authors argue that 
mergers are likely to deliver greater investment incentives than network sharing 
agreements. Similarly, results from Affeldt and Nitsche (2014) support a view that 
mergers lead to sizeable efficiencies which are then passed on to consumers. 

A recent study from WIK consult (Elixmann et al., 2015), investigates the main drivers 
of investment and consumer outcomes to assess whether there is a link between 
mobile market structure and investment: they find that there is no statistically 
significant linkage between consolidation or higher concentration in mobile markets 
and an increase in investment. Their results suggest that investment depends instead 
on a range of national specific factors such as mobile video usage, potentially auction 
dates and coverage obligations. It follows that the thesis that a “benign” merger 
control approach may be able foster investment would not be grounded on empirical 
facts. 

Another – rather scant to date – group of studies, mainly by regulators and 
competition authorities, evaluates the impact of specific mergers in the mobile 
markets on key outcome variables (generally some measure of price), i.e. ex post 

                                           
97 End-user expenditure is calculated according to a basket approach based on Teligen data, which varies 
over time in the main specification. 
98 This paper tackles the relevant endogeneity issues that arise when identifying the effects of market 
structure on prices and investments by using an IV approach. 
99 Capex measures the money invested by an operator to acquire or upgrade fixed, physical, non-
consumable assets, such as cell sites or equipment. 
100 They use a panel of EU mobile network operators over the period 2000 and 2014. Data are sourced from 
GSMA. 
101 Measured using the HHI or the number of players in the market.  
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evaluations of merger decisions. The analysis we carry out for the merger case study 
(section 6) falls into this research strand. 

In a report recently published by DG COMP, Aguzzoni et al. (2015) evaluate the price 
effects of two mergers: (i) the T-Mobile/tele.ring merger in Austria (April 2006, five-
to-four merger); (ii) the T-Mobile/Orange merger in the Netherlands (August 2007, 
four-to-three merger). They measure price by combining information on mobile tariffs 
with a fixed consumption profile to obtain a representative expenditure, and 
separately assess how the mergers have affected prices using a DiD approach and the 
synthetic control method. The study finds no significant price change due to the 
merger in Austria; and a price increase in the Netherlands, relative to the control 
countries (although no change is observed in absolute terms). 

Similarly, both the Austrian regulator, RTR, and the competition authority, BWB, have 
examined the price effects of the Orange-H3G merger in Austria and the related 
transaction whereby H3G spun off the Orange sub-brand Yesss! to A1 Telekom Austria 
(2012). Both concluded that the merger had positive and statistically significant 
effects on prices in the two years after the merger. RTR (2016) uses DiD and the 
synthetic control method to estimate the effect of the merger on mobile tariffs (using 
a representative expenditure, similarly to Aguzzoni et al. (2015)). BWB (2016), 
instead, uses a fully-fledged merger simulation model. They consider a basket price 
(similar to the ‘new customer price index’ published in the RTR communications report 
2015). Since they have usage data on the tariff level, prices are not computed for 
representative customers, but for the average usage profile per tariff.  

The price measure will be used in the merger case study will be similar to the mobile 
expenditure index presented in Aguzzoni et al. (2015) and RTR (2016). 

To conclude, the existing literature shows that mergers (especially four-to-three 
mergers) may cause mobile prices to increase. Results on the effect of mergers on 
investment are not a clear-cut. In the merger case study (chapter 6), we will 
investigate this trade-off by evaluating the impact of the merger on both mobile prices 
and the level of investment by operator. The definition of the outcome variables for 
the case studies (i.e. the measure of both prices and investment) will be informed by 
the choices made in the papers mentioned above.  

5.2 The main determinants of broadband take-up 

The diffusion of fixed broadband services has followed different patterns across 
European countries. In countries such as Denmark and the Netherlands, broadband 
penetration has been swift and has reached a high level, whereas in countries such as 
the UK and France, broadband has taken up more modestly. The difference in the rate 
of broadband take-up across countries might be affected by several factors. The 
competitive conditions prevailing in the market are one of the main determinants of 
broadband take-up. This section is going to focus on the relationship between 
markets’ competitive conditions and broadband take-up as these are the variables 
which are most likely to be affected by an abuse. When the incumbent abuses its 
dominant position, he reduces, or even eliminates, competition in the market. Hence, 
by distorting the competitive conditions prevailing in fixed broadband market, the 
abuse may have an impact on the rate of broadband take-up. 

Since the start of the liberalisation process of the telecoms services, national 
regulatory policies have had a relevant role to guarantee the development of 
competition in the markets. According to the 2002 European regulatory framework for 
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electronic communications102, operators with SMP are required to provide access to, 
and use of, specific network facilities (mainly related to the DSL network). The 
underlying idea is that access obligations may allow the entry of alternative operators, 
the development of competition in the market and, finally, stimulate investment. This 
approach has been transposed in the academic literature as the ‘ladder of investment 
approach’, according to which competitors should be progressively encouraged to 
make investments in network assets which are less and less easily replicable – thus 
gradually climbing the so called ‘ladder of investment’.103 

Figure 5.1 – The investment ladder concept for DSL services 

 
Source: Lear elaboration on ERG, Broadband Market Competition Report 

An abuse of dominant position impedes the development of competition as enabled by 
access regulation. The ultimate impact on broadband market performance has to be 
evaluated. The evidence provided by the existing literature on the relationship 
between access regulation and broadband market performance is mixed. Recent 
existing empirical studies show that operators are not able to reach the final step of 
the ladder (they become less and less reliant on the incumbent’s network but they do 
not have enough incentive to invest in their own local access network)104 or that 
mandatory access may distort investment incentives in NGA. This section provides a 
comprehensive review of the most relevant papers that analyse the impact of access 
regulation on (i) broadband penetration, (ii) broadband retail prices and (iii) 
investment incentives. 

The underlying hypothesis is that the presence and extent of access regulation 
determines the mode of competition prevailing in the market. The empirical analysis 
distinguishes two main forms of competition: inter-platform competition and intra-
platform competition, whose difference has been already discussed in section 4.1.1. 

The degree of these different forms of competition varies from country to country, 
depending on factors such as the presence of pre-existing alternative infrastructures 
which can be adapted to deliver broadband (e.g. cable networks), the regulated 
contractual access service conditions (such as service levels and service times) and 
the level of regulated access prices. 

                                           
102 Please see the Access Directive available at http://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=uriserv:l24108i. 
103 See Cave, (2006). 
104 However, in the case in which the market is characterised by very high infrastructure costs, access to the 
incumbent’s network might still be the most efficient solution. 
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The most controversial question is which mode of competition is preferable in order to 
lower prices and achieve high investments by operators. This issue becomes even 
more important in view of the deployment of fibre-based next-generation access 
infrastructure. It is hotly debated whether emerging communications infrastructure 
should be subjected to a similar set of sector-specific access regulations, as in the 
beginning of liberalisation of first-generation networks, or if such an approach rather 
diminishes ex-ante investment incentives (Briglauer et al., 2015). 

5.2.1 Broadband penetration 

Bouckaert et al. (2010) use a sample of 20 OECD countries from 2003 and 2008 and 
estimate the impact of different modes of competition on broadband penetration. In 
particular, they distinguish between facilities- and service-based intra-platform 
competition. Under facilities-based intra-platform competition, entrants lease bare 
unbundled local loop elements, but have to invest in their own equipment and facilities 
(LLU access105). Under service-based competition, entrants are merely reselling the 
incumbent’s services (through BSA or resale services), and therefore incur little capex 
themselves. The distinction is shown in Figure 5.2 below.106 They observe107 that 
facilities-based intra-platform competition (LLU access) has no significant effect on 
penetration, whereas the presence of service-based intra-platform competition (such 
as line rental or BSA) is associated with lower rates of broadband penetration. 
According to the authors, service-based competition might actually stifle take-up of 
broadband services. On the contrary, inter-platform competition has a significant and 
positive effect on broadband penetration. 

                                           
105 Facilities-based competition might also include shared access, in which the copper pairs are shared by 
the incumbent and entrants. The incumbent continues to provide fixed-telephony services to the consumer, 
whilst the new entrant uses the high frequency channels of the same line to provide broadband services. 
The new entrant has to install its own transmission equipment. 
106 Please see also section 4.1.1 for a comprehensive definition of LLU and wholesale broadband access. 
107 The authors use a sample of 20 OECD countries during the period 2003-2008. 
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Figure 5.2 – Modes of competition in broadband services 

 
Source: Lear elaboration on Bouckaert et al. (2010) 

Nardotto et al. (2015) focus on the impact of the introduction of LLU on broadband 
penetration. While unbundling is often described as a policy tool designed to increase 
broadband adoption, they show that the effect of LLU on broadband penetration is 
limited in early years and vanishes as the market approaches maturity.  

Moreover their model estimates that LLU entrants outperform the quality offered by 
the incumbent. Entrants use LLU to put in place quality-based differentiation 
strategies. Open-access policies may hence not affect penetration but increase the 
quality of the service provided to the final users.  

Conversely, Klein et al. (2014) use a panel of 16 EU and non-EU countries throughout 
the years 1997 to 2013 and find that the effect of unbundling on penetration is 
positive when an intermediate level of broadband penetration has been achieved in a 
country. Indeed, their analysis shows that the effect on penetration turns negative if 
the initial level of broadband penetration is rather low or high.  

Finally, Distaso et al. (2006) uses a sample of 14 European countries from 2000 to 
2004, and show that competition in the market for DSL services (intra-platform 
competition) does not have a significant impact on broadband penetration. On the 
other hand, their econometric results emphasise the role of stronger competition 
across technologies as the main driver to stimulate broadband adoption. This study 
relies on an innovative measure of inter-platform competition based on a different 
version of the HHI. Indeed, the HHI is not computed on the basis of the market shares 
of the operators in the market, but of the technologies in use. This proxy has been 
commonly used in all the subsequent empirical studies analysing related matters and 
will also be implemented in the abuse case study. Specifically, it is computed as the 
sum of the squared DSL market share plus the squared market shares of the non-DSL 
technologies (cable, fibre, wireless). As with the standard HHI, it goes from 0 to 
10 000. A higher HHI value denotes a greater asymmetry between technologies, and 
hence a lower degree of inter-platform competition.  
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The collected evidence shows that the effects of access regulation on broadband 
penetration are not straightforward and there are some important dynamic aspects 
which should be considered. However, there are a number of recent studies (Nardotto 
et al. (2015), Rajabiun and Middleton (2015)) which points out that access regulation 
enhances broadband services’ quality (measured in terms of speed). 

In the remaining part of this section, we will continue to explore the issue of inter-
platform versus intra-platform competition and we will examine papers that 
investigate the relationship between modes of competition and broadband 
investments’ incentives.  

5.2.2 Broadband investment 

Access regulation is commonly regarded as a pro-competitive measure that enables 
entrants to invest. It allows entrants to lease some network elements that are 
particularly difficult to replicate at the initial stage of competition and foster them to 
invest in their own facilities some time later. 

We build upon the literature review produced by Cambini and Jiang (2009) on the 
relationship between investment and regulation and looked also at the most recent 
contributions. 

There is a considerable branch of study that argues that access regulation may in fact 
not stimulate investment in NGA, and that the ladder of investment has been only 
partially climbed.  

Bacache et al., (2014) empirically test the ‘ladder of investment’ approach using data 
from 15 EU Member States over the period July 2002 to July 2010. They conclude that 
the ladder of investment approach enables entrants to move from bitstream on to LLU 
access, but does not provide enough incentives for the entrant to build fibre-based 
access infrastructure. The incentives embedded in the EU regulatory framework seem 
insufficient to sustain a migration from old to new fibre-based access infrastructures. 
Similarly, Bourreau and Drouard (2014) argue that, service-based competition as 
enabled by access regulation facilitates a ‘learning by doing’ effect and allows entrants 
to acquire experience; however it may also act as an incentive to delay the investment 
in alternative and owned infrastructure (infrastructure-based competition). Indeed, 
the authors argue that whenever infrastructure-based competition is viable in the 
short term (e.g. low investment costs), service-based competition may delay entry.  

Bourreau et al. (2012) observe that NGA-related investment incentives are affected by 
access regulation charges on the old copper networks via three effects:  

§ Replacement effect: low prices for access to old-generation networks hinder 
infrastructure investment in NGN by alternative operators, as it increases their 
opportunity cost of investment; 

§ Wholesale revenue effect: when the entrant does not invest in an NGN, the 
incumbent enjoys wholesale revenues from its old infrastructure network and its 
profits are increasing with access prices. In presence of positive spillovers from new 
investments, a higher access price increases the incumbent’s opportunity cost of the 
investment (i.e. if the incumbent invests in a higher-quality network, the entrant 
will invest in reaction, and the incumbent will then lose some wholesale profits); 

§ Business migration effect: if prices for the access to old-generation network are low, 
retail prices based on that network are also low. Therefore, in order to compete with 
the old technology, NGN services should be offered at low prices. This effect reduces 
the profitability of the NGN, and hence the incentive to invest in it. 

A recent paper from Briglauer et al., (2016) attempts to empirically test these three 
effects with a EU27 panel data set for the period 2004-2014. Their results show that a 
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1% increase in access prices (in the LLU price), increases NGA adoption and NGA 
investment by almost 0.45% and 0.47% respectively.108 Hence, a policy measure that 
increased the cost of access to the incumbent’s DSL network, could exert a positive 
effect on NGA investment and adoption (this latter effect would also reduce the gap 
between the retail prices of broadband services based on old and new 
technologies).109  

The most recent contributions point out the benefits of access regulation for NGA 
investment.  

A recent study conducted by Analysys Mason (2015) for the European Competitive 
Telecommunications Associaton (ECTA) evaluated the development and performance 
of the European broadband markets, under the current regulatory framework. They 
observe that the coverage of NGA networks has increased significantly under the 
current regulatory framework and that alternative operators have played a key role in 
the deployment of new networks. They also point out that effective NGA wholesale 
inputs facilitate investments by alternative operators (e.g. the sub-loop unbundling in 
Italy and Germany or the effective duct access in Portugal and France). They finally 
argue that altough some non-EU jurisdictions have higher NGA coverage than the EU, 
the absence or reduction of ex-ante regulation is not a main driver of these 
differences. On the contrary, they believe that the current regulatory framework has 
served the European broadband markets well and that NGA deployment requires the 
support of regulatory policy. 

Godlovitch et al., (2015) conducted a study for Ofcom and find that the main factor 
which has driven next generation access deployment is infrastructure competition. 
However, they find no proof that lenient regulatory policies such as forbearance on 
access to NGA networks may stimulate deployment. Conversely, the existence of 
regulation does seem to have an impact on the number of players offering fast 
broadband services to end-users (and hence the degree of choice available to final 
consumers) and on the technological choices (when regulators have specifically sought 
to promote NGA adoption, they incentivise more advanced and expensive technologies 
such as FTTH rather than FTTC).110 

The existing literature shows that regulatory policies have fostered the deployment of 
NGA networks. However, stricter access regulation may ultimately have a positive 
effect on NGA coverage and adoption.  

In the remaining part of this section, we look at studies of the impact of access 
regulation on broadband retail prices. 

5.2.3 Broadband retail prices 

As in the existing studies on the impact of the mode of competition on penetration and 
investment, the evidence on the impact on prices is mixed. Below, we summarise two 
recent studies that investigated this issue. 

                                           
108 The authors find that the effect of an increase in LLU price is greater for NGA coverage than adoption. 
They suggest to introduce additional policies (such as tax deduction) to enhance ultra-fast broadband 
demand. 
109 The authors show that the effects on NGA adoption and investment are greatly reduced in Eastern 
European countries, that are characterised by a lack of a well-developed legacy infrastructure. 
110 It is worth noticing, however, that the deployment of costly technologies may not necessarily be matched 
by demand: broadband usage is relatively low in several countries with FTTH networks including France and 
Japan. 
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Calzada and Martinez (2013) examine how levels of competition and regulation affect 
operators’ pricing decisions. They use a sample of 15 EU countries over the period 
2008-2011. Their dataset includes information on the number of lines per operator in 
each country, classified by technology and type of access (bitstream, LLU, own 
network). They observe that the intensity of bitstream entry increases prices, while 
direct access through LLU reduces them. This is in line with the literature estimating 
the benefits of facilities-based rather than service-based competition. However, they 
do not find any significant effect of inter-platform competition on prices.  

Pereira and Ribeiro (2011) examine the competition between xDSL and cable 
operators in Portugal and observe that inter-platform competition (between xDSL and 
cable) leads to lower retail prices.  

The abuse case study will empirically explores the issues analysed in the reviewed 
literature by investigating the relationship between mode of competition (as affected 
by the abuse) and fixed broadband market’s performance. In particular, the 
incumbent’s anticompetitive conduct affected the degree of competition between the 
incumbent and the alternative operators within the DLS platform and it hence reduced 
intra-platform competition. The empirical analysis will evaluate the impact of such 
conduct on broadband penetration and broadband retail prices. The descriptive and 
qualitative analysis, instead, will look at the evolution of the broadband services’ 
quality across countries before and after the EC infringement decision (which brought 
the abuse to an end). Quality will be measured through the average connection speed 
across countries.  

5.3 The interaction of competition and regulatory policy 

There is an intensive interaction between regulatory and competition policy. Both have 
been designed to guarantee the development of competition and enhance consumer 
welfare.  

Competition principles are the core of the new regulatory framework.111 Indeed, one of 
the objectives of the new Telecoms code is to stimulate competition, thereby driving 
investments and connectivity. Operators with significant market power will continue to 
be obliged to provide network access to other operators. At the same time, under the 
new rules there is a reduced need for regulatory intervention where no competition 
concerns arise. 

The new rules also contribute to creating a true single market for telecommunication 
services. In particular, the Commission remains committed to the full deployment of 
5G mobile communication systems to boost Europe's competitiveness. The proposed 
rules foresee the creation of a level-playing field for all players providing similar 
services. The role of national regulators is reinforced to ensure the consistent and 
predictable application of the telecom rules, thus limiting current fragmentation and 
inconsistencies. 

This section will review the literature that describes the interaction between 
competition and regulatory policy in the telecoms, as it might be relevant for the 
evaluation of the effectiveness of the Commission decision in the antitrust case study. 
Indeed, in the examined case, the Commission decision came after several 
interventions by the national regulator. The Commission and the national regulator 
worked closely together to bring to an end the anticompetitive conduct of the Polish 

                                           
111 See footnote 12. 
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incumbent. However, some authors argue that the Commission’s intervention may 
have duplicated the regulator’s intervention. 

Although the case study analysis cannot empirically test this hypothesis112, a short 
review of the related theoretical literature may still be useful to better understand 
which are the main arguments of those who doubt about the complementarity 
between regulation and competition. 

Geradin and O’Donoghue (2005) were the first to analyse the consequences of the 
concurrent application of regulation and competition. They focus on cases of margin 
squeeze and argue that the two policies can frequently create situations in which 
conflicts arise between the consumer welfare standards that underpin competition law 
and the need to maintain equality of opportunity for alternative operators under 
regulation.  

De Streel (2012) reviews the main abuse cases (Wanadoo in France, Deutsche 
Telecom in Germany, Telefonica in Spain, TP in Poland, TeliaSonera in Sweden, Slovak 
Telecom in Slovakia) and the interaction between the existing regulatory framework 
and the Commission’s intervention. He observes that the Commission not only 
intervenes to avoid distortion of competition but also to control and correct the 
decisions of national regulators. This, according to the author, might lead to a 
duplication of procedure. 

Hou (2015) argues that the DT case, the Telefonica case and the TP case can 
substantially prove the existence of a trend of increasing intrusion of EU competition 
law into regulated matters. According to the author, the Commission revoked national 
regulatory decision in the DT case and the Telefonica case, whereas it initiated a 
parallel antitrust proceeding in addition to a national regulatory decision in the TP 
case. 113 

Hou (2015) advocates the need to resort to the article 7 procedure under the current 
regulatory framework. Article 7 states that national regulators need to notify the 
Commission of their draft regulatory measures. In particular, the Commission has the 
power to veto national draft measures which they consider incompatible with the EU 
competition rules. Unlike the German and Spanish examples, the Polish case is 
definitely under the jurisdiction of the current regulatory framework.114 Following the 
prescribed procedure may avoid interrupting or duplicating sector-specific regulation.  

                                           
112 The time lag between the start of the Commission’s proceedings (April 2009) and the signature of the 
agreement with the national regulator (October 2009) is too short to separately identify the effects of each 
of the interventions on the Polish market performance. 
113 In the DT case, the Commission initiated a margin squeeze case and adopted a service-specific cost 
orientation approach. Before the Commission’s intervention, the German regulator was adopting a price cap 
regulation based on the price of a bundle of related retail services. In the Telefonica case, the Commission 
criticised the date used for the regulatory purpose (calculated in 2001 and not in line with the market reality 
until 2006). Differently from before, the regulated price was calculated based on a retail-minus approach, 
approved by the Commission. In the TP case, the Commission’s antitrust investigation was published two 
years after the intervention of the Polish regulator and it reached the same conclusions. The only difference 
between the Commission and the Polish regulator lies in the higher amount of fine imposed by the 
Commission. 
114 The new framework was released in 2003, but it came into effect at national level only when the 
regulator carried out its first market review. The investigation period within the DT case was between 1998 
and 2003. The German regulator submitted its first market review regarding broadband markets in 
2005.The same happened to the Telefonica case where the antitrust investigation focused on Telefonica’s 
conduct during 2001-2006 and the regulator notified the Commission of its first market review right after 
the end of the investigation. 
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The antitrust case study will examine the impact of the joint intervention of both the 
Commission and the national regulator. As already mentioned above, we will be 
unable to evaluate the contribution of each intervention separately. 

5.4 The effectiveness of state aid schemes 

Fast and widely available broadband connectivity is a key ingredient for growth and 
prosperity. However, not all the citizens or the companies in a country have access to 
basic or high speed broadband as the market by itself fails to deliver it: broadband aid 
schemes correct this market failure. The new Broadband Guidelines regulate and 
incentivise the recourse to aid schemes. Yet, there exist only few empirical evaluations 
of the impact of broadband state aid interventions on telecoms market performance; 
most of the existing studies employ qualitative techniques - interviews, 
questionnaires, surveys (Regeneris Consulting, 2015). Other studies focus instead on 
the effect of broadband aid on firms’ performance indicators (employment, firms’ sales 
and productivity) rather than the telecoms market performance. 

Regeneris Consulting (2015) evaluates the effectiveness of Superfast North Yorkshire 
(SFNY) project. The aim of the project was to improve access to and utilisation of high 
speed broadband infrastructure by SMEs in North Yorkshire.115 The project consisted of 
infrastructure roll-out and a business support scheme.116 The analysis was carried out 
mainly through surveys, and the results suggest that SFNY met its key infrastructure 
target: high-speed broadband coverage has increased across the whole of North 
Yorkshire and York from 46% to 86%. Moreover, the number of businesses assisted 
and the gross number of jobs created within the business support service have 
exceeded the project’s target. 

Canzian et al. (2015) estimate the impact of a local subsidy in the autonomous 
Province of Trento (Italy) to finance the installation of broadband access points in rural 
and remote areas that were not privately supplied. The local policy aimed at the 
provision of high-speed broadband technology, i.e. connections delivering download 
speeds of up to 20Mbps via ADSL2+ technology. They conduct a quasi-experimental 
analysis and estimate the effect of the local policy through a difference in differences 
strategy. They demonstrate that broadband availability had a significant positive effect 
on firms’ annual sales turnover and value added. However, there seems to be no 
significant impact on employment. 

The analysis presented in the state aid case study is the first to empirically evaluate 
the effect of a broadband state aid scheme on telecoms market performance. The 
empirical analysis makes use of the propensity score matching technique and the DiD 
method. These methods are typically applied in studies that evaluate the impact of 
firms’ restructuring aids and firms’ subsidies on employment and productivity. Even 
though these studies are not related to telecoms, they might be useful to provide a 
background to the empirical strategy we implement in the state aid case study.  

Murn et al. (2010) examine the efficiency of restructuring state aids to Slovenian 
firms. The analysis is performed through the propensity score matching technique, 
where state aid recipients are matched with similar control firms that were not granted 
subsidies over a period of nine years. Results indicate that the aids proved to be 

                                           
115 The central aim of the infrastructure strand of SFNY was to deliver 77% coverage for high-speed 
broadband and 100 % coverage of basic broadband (2Mbps) amongst premises in the North Yorkshire 
Intervention Area. 
116 The rationale for the business support element of the project is based on an information failure whereby 
many businesses are unaware of the potential benefits of adoption and exploitation of broadband. 
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ineffective in promoting growth in sales, in increasing productivity and in creating or 
maintaining employment.  

Martini and Bondonio (2012) evaluate the average impact of two different enterprise 
support policies on employment, sales and investments in Italy. They use the 
propensity score matching to identify the most appropriate control group among non-
assisted firms or rejected applicants. They estimate the impact of the programme 
through the DiD approach and observe a positive impact of subsidies on sales and 
investments. The authors not only provide impact estimates but they also add costs 
information. The study quantifies the cost incurred for each additional job created, and 
for each additional euro of sales and investments generated. 

To conclude, the existing literature on the effectiveness of state aid schemes in the 
telecoms sector is rather scant: most of the existing studies implement qualitative 
techniques (e.g. surveys) and evaluate the impact of the guaranteed aid on macro-
economic variable, such as employment or firms’ annual turnover. The state aid case 
study represents a novelty in the field, indeed, it evaluates the effect of a specific 
state aid decision and provides quantitative estimates on the effect of decision on 
investment and entry.  
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6 The T-Mobile/Orange merger (UK, 2010) 

This case study examines the merger between T-Mobile and Orange, which was 
approved by the European Commission in March 2010. 

This merger was chosen for the importance of the market where it occurred, and the 
fact that it represents a five-to-four merger. The UK is one of the largest European 
markets in terms of revenue and number of subscribers, and the merger may thus 
have affected a significant number of EU citizens. Moreover, the UK is often at the 
forefront of innovation across all European markets. 

In addition, economic research on the evaluation of the competitive consequences of 
five-to-four mergers is rather scant, as most studies have analysed four-to-three 
mergers – please refer to the literature review in section 5.1 for more details. 
Therefore, the case study breaks new ground with respect to existing studies. 

We also enrich the existing literature on ex-post policy evaluation by providing an 
analysis of how the merger has affected investments in the UK market. This is 
particularly important in a period that was characterised by the introduction of 
significant and costly innovation such as 4G services, and in a context where operators 
are advocating greater consolidation, and thus a more lenient merger control, in order 
to be able to invest adequately. 

This chapter is structured as follows: section 6.1 outlines the factual background; 
section 6.2 describes the empirical strategy; section 6.3 presents the results we 
obtain; section 6.4 describes the evolution of the UK telecoms market post merger 
and provides an assessment of the effectiveness of the remedies imposed by the EC; 
section 6.5 presents the conclusions. Appendix C below provides details on the data 
used in the analysis, any adjustment made to the raw data, and shows results of 
further robustness checks. 

6.1 Factual background 

Orange was an MNO wholly owned by France Telecom, active inter alia in the UK; T-
Mobile was an MNO wholly owned by Deutsche Telekom, providing mobile 
communication services in the UK. 

Prior to the merger, the UK market for retail mobile services had five MNOs (O2, 
Vodafone, Orange, T-Mobile and Three); as well as several MVNOs, among which the 
most notable was Virgin, with many others catering for demand niches (e.g. Lebara 
for low-cost international calls). 

The Commission, based on data from Ofcom, reports that retail prices for mobile 
services decreased significantly in the years prior to the merger, with this trend being 
accompanied by intense innovations in service and pricing structure. Three emerged 
as the leading force in this innovation process since its entry at end of 2004, and was 
labeled by the Commission as the ‘maverick’ of the market. 

Three did not hold a 2G network. Thus, in order to provide voice and SMS services 
nationally, it entered into a 2G national roaming agreement with Orange, in addition 
to a 3G RAN sharing agreement with T-Mobile. Under the RAN share agreement, Three 
and T-Mobile merged their existing 3G networks, which were managed by the two 
companies through a joint venture. 

The Commission held that market shares at the retail level (30-40% for the merged 
entity, as shown in Figure 6.5 below), the number of remaining independent MNOs 
(four) and the significant presence of MVNOs would have ensured that the market 
remained competitive following the merger. Moreover, from an analysis of switching 
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data the Commission concluded that the parties were not particularly close 
competitors. 

However, the Commission’s investigation also focused on how the merger would have 
affected the existing conditions in the upstream markets, and the consequences of 
such changes on the retail market117. In particular, the Commission was concerned 
with Three’s ability to remain a significant competitor after the merger due to the 
agreements in place between Three and each of the merging parties, and the ability 
and incentives of the merged entity to terminate or severely compromise them. 

Terminating the RAN share agreement would have had the likely effect of foreclosing 
Three from the market, or severely preventing it from being a significant market force, 
ultimately resulting in the merged entity acquiring a portion of Three's existing 
customer base. 

Another reason for concern was the amount of contiguous spectrum at the 1800MHz 
frequency band that the merged entity would have held.118 This would have made the 
merged entity the only operator “with a clear path to full coverage maximum-speed 
LTE technology in the UK” in the near future. While this concern was reduced by the 
prospect of further spectrum bands being made available in the years following the 
transaction, the contiguity of spectrum held by the parties would still provide them 
with a significant technical advantage. 

In light of the competitive concerns described above, the parties submitted a set of 
remedies, approved by the Commission. On the RAN sharing agreement, the remedy 
refers to an agreement that the merging parties had reached with Three during the 
procedure before the Commission, and entailing inter alia the following conditions: 

§ the cancellation of certain early termination rights; 
§ the extension of the 2G agreement, with reduced charges; 
§ a commitment to negotiate and conclude a network integration plan between the 

merged entity and Three;  
§ the set-up of a fast track dispute resolution mechanism. 

On the spectrum issue, the remedy proposed by the parties entailed: 

§ the divestiture of 2x10MHz and 2x5MHz of spectrum in the 1800MHz band;  
§ the spectrum would be divested by private sale within an undisclosed time frame. 

Failing that, the spectrum would be surrendered to Ofcom, which would auction it 
off; 

§ in case of a private sale, the Commission and Ofcom had to approve the purchaser. 

Following the approval of the transaction in March 2010, it took two years for the new 
brand – ‘Everything Everywhere’, subsequently contracted to ‘EE’ – to emerge, and 
the three brands have co-existed in the market since then, as the Orange and T-

                                           
117The Commission identified four relevant market affected by the transaction, which were: (i) Mobile 
Telecommunication Services to End Customers (retail mobile services), (ii) Wholesale Access and Call 
Origination on Public Mobile Telephone Networks, (iii) Wholesale market for international roaming, (iv) 
Wholesale market for mobile and fixed call termination. 
118 Spectrum is a significant determinant of network capacity (i.e. the number of calls that can be served 
simultaneously or the total bandwidth available). Contiguous spectrum is generally preferable as it enables 
the provision of higher speed services to end-users and more consistency in the geographic coverage of 
moderate speed services. Contiguous spectrum also allows easier and less expensive spectrum coordination. 
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Mobile brands are being phased out gradually. Table 6.1 outlines the timeline of 
events following the merger. 

Table 6.1 – Timeline of events following the EE merger in the UK 

Time Event 

March 2010 The transaction for the joint venture between Orange and T-Mobile is approved by 
the Commission, with conditions. 

August 2012 The EE brand is announced. Orange and T-Mobile stores are rebranded as EE, 
resulting in the closure of around 78 outlets because of Orange’s and T-Mobile's 
stores close proximity to one another. 

August 2012 EE sells part of its 1800MHz spectrum to Three in August 2012, pursuant to the 
remedies. 

October 2012 EE launches its 4G services and remains the only provider of 4G services for a few 
months thereafter. 

January 2014 EE reaches the two million subscriber threshold. However, despite the fast growth, 
Orange or T-Mobile still have 21.5 million customers jointly. 

March 2014 EE removes Orange- and T-Mobile-branded products from their websites and 
retail stores. However, Orange and T-Mobile plans are still available via other retail 
channels such as telesales and third-party retailers. 

December 2014 BT confirms talks to take over EE for £12.5 billion. 

March 2015 Orange- and T-Mobile-branded products are no longer available to new 
customers. Existing customers remain on their Orange or T-Mobile contracts until 
they upgrade. 

January 2016 The takeover of EE by BT is unconditionally approved by the CMA. 

Source: Lear 

6.2 Empirical strategy 

Our objective is empirically to investigate the market-wide effect of the merger 
between T-Mobile and Orange on prices and investments. The effectiveness of the 
remedies is not explicitly evaluated in the quantitative analysis, i.e. the effect we 
estimate will be that of the merger inclusive of the remedies. The sections below 
provide details on the estimation methods we use (6.2.1), our identification strategy 
(6.2.2) and our choice of outcome and control variables (6.2.3). 

6.2.1 Estimation method 

In order to investigate the causal relationship between the merger as modified by its 
remedies on the performance of the UK mobile markets, we will adopt the DiD 
approach, which is an established and widely used methodology in the ex-post 
evaluation studies. Furthermore, in Appendix C, we provide the results we obtain 
under the synthetic control method, implemented inter alia in a recent study by 
Aguzzoni et al. (2015) on the ex-post evaluation of two mergers in the mobile 
markets.  
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The DiD approach entails looking at one or more specific outcomes for a group of units 
affected by a policy intervention (the UK mobile market) and compare them to the 
outcomes of a control group that was instead not affected (other European markets). 
The variation over time in the outcome variable(s) of this control group is then used to 
establish what would have occurred in the absence of the intervention in the ‘treated’ 
group. Hence, the average effect of the approval decision can be obtained by 
comparing the outcome(s) for the treated and control groups before and after the 
implementation of the merger. 

More formally, the basic econometric model entails the estimation of the following 
equation: 

𝑦𝑐𝑐𝑐 =  𝛼 + 𝛽1𝑁𝐶𝐶𝐶𝐶𝐶𝑐 + 𝛽2𝑡𝐶𝐶𝐶𝑡𝑐 × 𝑁𝐶𝐶𝐶𝐶𝐶𝑐 + 𝑋𝑐𝑐𝑐 + 𝑍𝑐𝑐 + 𝜇𝑐𝑐 + 𝜏𝑐 + 𝜀𝑐𝑐𝑐 

Where the outcome for operator o in country c at time t is a function of market 
demand and supply factors (𝑍𝑐𝑐) and other controls at the operator level (𝑋𝑐𝑐𝑐). We 
also include country-MNO specific fixed-effects (𝜇𝑐𝑐) to account for time-invariant 
unobserved heterogeneity across operators in each country; and in some 
specifications time fixed-effects as well (𝜏𝑐)119. Standard errors have been clustered at 
country level.120 

The dummy 𝑡𝐶𝐶𝐶𝑡𝑐 is equal to one for the treated country. The dummy 𝑁𝐶𝐶𝐶𝐶𝐶𝑐 is equal 
to one in the post-merger period (i.e. after the 2nd quarter of 2010). The coefficient of 
the DiD variable, that is the interaction variable 𝑡𝐶𝐶𝐶𝑡𝑐 × 𝑁𝐶𝐶𝐶𝐶𝐶𝑐, measures the 
additional variation experienced by the UK market, compared to the control countries, 
in the post-merger period. Indeed, the DiD coefficient measures the effects of the 
merger (as modified by the remedies) on the outcome variables. 

The synthetic control method is a data-driven procedure to construct a synthetic 
control group based on the combination of a set of comparison units, chosen to 
maximise the similarity of quantifiable characteristics with the treatment group. 
Indeed, this method is particularly advisable when candidate untreated units may not 
provide by themselves a good comparison for the treatment group. Using a set of 
appropriately weighted units, rather than a single unit, can provide a better 
comparison (Abadie et al., 2007). 

Further details on the method and its results are provided in Appendix C. 

6.2.2 Identification: choice of the control group 

Our control group consists of MNOs from a sub-set of European countries121. We limit 
the analysis to European countries due to the common regulatory environment to 
which European firms are subject. Moreover, we exclude from the analysis any 
country where a major change in market structure – which we define as entry or 
merger of MNOs – has occurred in the four years before and after the merger (2007-

                                           
119 We use time fixed effect in the capex analysis, and country-specific time trends in the price analysis. 
Further details will be provided in the section 7.3. 
120 This allows the error terms to be correlated within a country and over time. The small number of 
available countries might introduce a downward bias in the standard error and increase the significance of 
the estimated effects. An alternative would be to use the wild bootstrap method but this might also 
introduce a bias in the standard error in case of a strong imbalance in the number of treated units relative 
to the number of control units (as in this case). We hence preferred to the cluster-robust corrections and 
being cautious in the interpretation of the statistical significance of our results. 
121 This also represents the set of countries from which the synthetic control group will be drawn. See 
Appendix C.  
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2014)122. The set of countries and MNOs included in the price and investment analyses 
is shown in Table 6.2 below. 

Table 6.2 – Set of countries and MNOs included in the price and investment analyses 

Country Price analysis Investment analysis 

Belgium Mobistar (Orange), Proximus BASE (Telenet) 

Bulgaria None Mtel (Telekom Austria), Telenor 

Croatia None Hrvatski Telekom (Deutsche 
Telekom), Tele2, Vipnet (Telekom 
Austria) 

Czech Republic O2 (PPF), T-Mobile (Deutsche 
Telekom) 

T-Mobile (Deutsche Telekom) 

Denmark TDC, Telenor Telenor 

Finland Elisa, Sonera (TeliaSonera) [No operators] 

Germany Deutsche Telekom (Telekom), 
Vodafone 

E-Plus (KPN), O2 (Telefonica), 
Vodafone 

Hungary T-Mobile (Magyar Telekom), 
Telenor 

T-Mobile (Magyar Telekom), 
Telenor 

Ireland O2 (Telefonica), Vodafone O2 (Telefonica), eircom (Meteor) 

Italy TIM (Telecom Italia), Vodafone VimpelCom (Wind), Vodafone 

Lithuania None Bite, Tele2 

Spain Movistar (Telefonica), Vodafone Orange, Vodafone 

UK O2 (Telefonica), T-Mobile EE (BT), O2 (Telefonica), Vodafone 

Source: Lear 

This will ensure that major changes in market structure elsewhere in Europe do not 
act as confounding factors for the effect of the merger. In the empirical model, we 
also account for other relatively minor changes in market structure, such as entry/exit 
or expansion by MVNOs by controlling for the combined market shares of the MVNO 
(as a robustness check – presented in Appendix C).  

                                           
122 In Germany and Ireland there were mergers during the period, but these occurred at the end and at the 
beginning of the period. 
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6.2.3 Outcome and explanatory variables 

The current analysis will investigate the impact of the merger (as modified by 
remedies) on both mobile prices and investment. This section describes the variables 
we use to measure prices and investment, their advantages and potential drawbacks. 

6.2.3.1 Price measure 

Measuring the price of mobile services presents significant challenges. There is no one 
price for mobile services, but rather various sets of tariffs.  

Different measures have been used in the existing literature.123 The most simple 
approach entails using the ARPU. However, this measure does not allow to distinguish 
between price and usage level (e.g. an increase in revenues may be ascribable to 
either or both of an increase in prices or an increase in usage per user). To deal with 
this, some studies (e.g. Affeldt and Nitsche, (2014)) have used ARPU but taking usage 
into account. However, there exist only imperfect measures of usage and these are 
usually related to voice services. Indeed, there is no systematic information on data 
usage across countries and over time. Finally, in more recent studies Aguzzoni et al. 
(2015) and Genakos et al. (2015) uses a price-basket approach. They define usage 
profiles (based on the consumption of voices, minutes and data) to identify the 
cheapest tariff(s) for each user profile and for each period and compute the average 
mobile expenditure. We adopted this latter approach since we believe it has potential 
benefits over the aggregated measure of ARPU (or ARPU per voice minutes). However, 
the price-basket approach still entails some drawbacks. Indeed, it requires making 
several assumptions on the ‘representative’ usage profile and may be based on tariffs 
that are irrelevant for the country. In the following, we explain how we deal with these 
potential drawbacks and the reasons behind our selection of both tariffs and usage 
profiles. 

Tariffs for mobile services vary widely from one another, as they may be pre-paid or 
post-paid; they may include a monthly fixed component for a bundle of services plus 
individual prices for out-of-bundle services, or they may be based solely on individual 
prices for unbundled services. In addition, monthly tariffs may include expenditures 
towards the payment for a mobile phone (handset subsidy). 

We compute mobile expenditure on the basis of the six cheapest tariffs for each 
profile, operator, and period. This is tantamount to assuming that consumers behave 
rationally, although imperfectly so. A consumer with certain preferences, as given by 
their profile, will choose the tariff which allows them to spend least; taking the six 
cheapest tariffs rather than only the cheapest allows for some imperfection in this self-
selection mechanism, which may be due to consumers being locked in in a tariff due 
to long- term plans or other switching costs. 

There is no available dataset that covers all tariffs for all operators in the selected 
countries and in our period of analysis. Data from Teligen represented our best option, 
although Teligen data cover only the largest two operators in each country. Hence, the 
mobile expenditure is computed on the basis of the tariffs of two operators for each 
country. The operators included in each country are listed in Table 6.2: the tariffs of 
one of the merging parties (Orange) are not included in the dataset. Moreover, Teligen 
data cover both pre-paid and post-paid tariffs and do not provide any separate 
indication of handset subsidies (if present). 

                                           
123 See also section 4.2.2.3 for a brief explanation of the pros and cons of the alternative price measures in 
the mobile markets. 
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The consumer profiles we use are those defined by the OECD, selected for the 
following reasons: 

§ OECD baskets and the underlying assumption on call durations, share of off-net/on-
net calls, distribution of calls over day/week are based on thorough discussions with 
national regulators and operators as well as on consumption data submitted by 
operators; 

§ OECD baskets effectively represent a widely accepted standard for the 
measurement of mobile prices and as such make our results comparable to part of 
the existing literature in the mobile sector (e.g. Genakos et al., 2015). 

To isolate price effects from usage effects we consider a constant usage pattern which 
remains fixed over the period of analysis, for each profile. This assumption, however, 
may be unrealistic since we expect that consumers changed their mobile consumption 
from 2009 to 2014. Hence, as a robustness check, we also build up a mobile basket 
combining the two OECD baskets. The result of the analysis with the mobile basket 
are presented in Appendix C. 

We show baskets’ characteristics in terms on monthly consumption levels in Table 
6.3124. The 2010 OECD basket includes information on data consumption only starting 
from the first quarter of 2012. Therefore, the mobile expenditure index will include 
data charges only starting from that date. 

Table 6.3 – OECD baskets 

Basket Profile Calls Minutes SMS MMS Data (MB) 

OECD 2006 
Low 30 60 33 1 0 
Medium 65 130 50 1 0 
High 140 280 55 1 0 

OECD 2010 
Low 30 60 100 0 100 
Medium 100 200 140 0 500 
High 300 600 225 0 1.000 

Source: Lear based on Teligen/OECD 

The following graphs present the evolution of mobile expenditure for the medium 
profile user and the basket OECD 2006, for the UK and the control countries. 

                                           
124 Other assumptions, not reported in the table, concern the distribution of calls over the day and over the 
week and the share of on- and off-net traffic. These are available at: 
http://www.oecd.org/sti/broadband/price-baskets.htm. 



Final Report 

85 

Figure 6.1 – Mobile expenditures in UK and control countries , OECD basket 2006, medium profile 

 
Source: Lear based on Teligen data  

Note: The vertical red line indicates the merger date (2010q2); expenditures have been converted to euro 
for those countries outside the Euro area based on the exchange rate provided by Eurostat 

Mobile prices have been falling over the period 2007-2014 in all the countries. The 
increasing use of most communications services, and their widening availability, has 
put downward pressure on prices across Europe. However, if compared to the control 
countries, data on mobile expenditure seems to suggest that UK has witnessed a 
steeper decline in prices at least until the first quarter of 2009.  

The UK market is at the forefront of innovation: following the introduction of pay-as-
you go (pre-paid) tariffs in 2007, there has been further pricing innovation with the 
introduction of SIM-only tariffs with shorter duration contracts (typically 30 days).125 
According to the 2010 report released by Ofcom126, at that date, these contracts 
accounted for more than one in five new pay-monthly connections and all UK 
operators offered £15-a-month SIM-only tariffs which included unlimited text 
messages and at least 200 minutes a month. Interestingly, the allowances within 
these SIM-only tariffs are broadly comparable to those available in a 24-month 
contract that includes a basic handset. The take-up of such plans may have driven UK 
prices down. Since our price index, depicted in Figure 6.1, is based on the six 
cheapest tariffs in each country for the two largest operators, it is strongly affected by 
the introduction of SIM-only plans that characterised the UK market.  

The aggressive pricing strategy pursued by H3G (not visible directly, as H3G tariffs are 
not included in the tariffs sampled) might also explain why UK mobile prices fell more 
than in the control countries.  

                                           
125 See recital 48 of the Commission’s decision Comp/M.5650 -T-Mobile/ Orange.- 
126 Ofcom, (2010) – Communications Market Report. 
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Such a strong decline should be carefully taken into account in the empirical analysis: 
one of the main assumption of the DiD methodology is that the outcome variable 
shows a common trend in the treated and control group in the benchmark period (i.e. 
in the period before the merger). In our empirical analysis, we will limit the sample 
period to the years 2009-2014, to avoid the pre-2009 decline affecting the calculation 
of the counterfactual case. In this way, we would still have 5 quarters pre-merger, for 
the two largest operators in each of the nine control countries, to evaluate which 
would have been the evolution of the mobile prices in UK, in absence of the merger.127 
On the other hand, the longer post-merger period allows us to account for the slow 
implementation of the merger. In the section 6.3 and in Appendix C, as a robustness 
check, we also present the results we obtain by using a longer pre-merger period. 

6.2.3.2 Investment measure 

To assess the impact of the merger on investment made by operators, the 
quantitative analysis is also carried out using capex by operator as the dependent 
variable. This is defined as the money invested by an operator to acquire or upgrade 
fixed, physical, non-consumable assets, such as cell sites or equipment. Capex 
represents a direct measure of investment made by MNOs, and it is commonly used in 
studies analysing the evolution of investment in mobile markets (for instance Genakos 
et al., (2015), Frontier Economics, (2015)).Nonetheless, there is an intense debate on 
the appropriateness of capex as investment measure in the mobile market: 

§ Capex may not be able to capture improvements in efficiency and network quality. 
After the merger, larger operators can invest more efficiently in network quality 
achieving a higher level of quality with the same level of investment per user. This 
would not be captured by the capex indicator; 

§ The capex indicator does not distinguish between investment in fixed and mobile 
networks. This introduces heterogeneity between convergent operators (those 
providing both fixed and mobile services) and mobile-only operators which creates 
further heterogeneity across countries. 

While we recognise that a larger scale would allow greater efficiency, the capex 
analysis would still enable us to assess whether consolidation increases capex. 
Moreover, we are able to identify when the capex may include fixed investment, in 
addition to the mobile investment (although we cannot identify the amount of fixed 
investment). This helps us deal with the second limitation.  

Data on capex have been provided by GSMA and cover only a limited number of 
operators per country. In UK, we do not have enough information for H3G; rather than 
use partial data, we dropped all inputs from operators for which we have less than 
four observations in the pre- or post-merger period. This results in the exclusion of 
H3G UK (which was the beneficiary of the remedies following the T-Mobile/Orange 
merger). 

6.2.3.3 Explanatory variables 

In addition to data on mobile expenditure and capex, we have collected information on 
a number of metrics which are relevant to the functioning of mobile markets, to be 
used as explanatory variables of the empirical models.  

                                           
127 This is very similar to what has been done in Aguzzoni et al., (2016) for the ex-post evaluation of the T-
Mobile/Orange merger in the Netherlands. Indeed, their analysis uses four quarters for the pre-merger 
period. 
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Specifically, in the price analysis, we control for the mobile termination rate as a 
standard cost control, the GDP growth as a standard demand control, the VAT and the 
exchange rate. While we mainly control for the GDP per capita and the time of entry of 
each MNO in the capex analysis. 

All the control variables are described in the Appendix C below, together with any 
operation made on raw data to obtain the combined dataset used for the analysis. 

6.3 Results  

Below we present our results for the merger case study. In section 6.3.1 we present 
results for the price analysis; in section 6.3.2 we present results for the capex 
analysis. 

6.3.1 Effect on prices 

In line with the DiD approach, the effect of the merger on prices is estimated by 
comparing the variation of the price in UK before and after the merger with the 
variation of the price in the selected control countries, over the same period. The 
evolution of the price in the selected control countries approximates what would have 
been the evolution of prices in UK, but for the merger.  

The suitability of the selected control countries to estimate the evolution of the 
outcome variable in the treated country is typically evaluated in the period before the 
treatment (i.e. the merger). Hence, prices in the selected control countries should 
show a trend similar to the prices in UK in the period before the merger. The common 
trend assumption is evaluated both graphically and formally.  

Figure 6.2 shows the evolution of our price variable (the mobile expenditure) for each 
of the selected usage profile and baskets, in the UK and the control countries. As to 
the control countries, we take the (unweighted) average mobile expenditure in the 
nine selected countries. The mobile expenditure computed over the 2010 OECD 
baskets has a peak in 2012, due to the addition of the data component to the basket.  
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Figure 6.2 – Mobile expenditure, UK against control group 

 
Source: Lear based on Teligen data 

Note: The vertical red line indicates the merger date (2010q2) 

The simple graphical comparison between the prices in UK and in the control countries 
suggests that the two series share a common (and decreasing) trend in the period 
before the merger – at least for the medium and high profile baskets. 

As already stressed in section 6.2.3, the mobile expenditure for the selected baskets 
and profiles shows a steeper decline in UK pre-2009, compared to the control 
countries. We hence decided to restrict the pre-merger period to avoid that any 
confounding factors might have biased the estimate of merger effects on prices. This, 
however, might still affect the precision of our estimates, since we have fewer 
observations to estimate the counterfactual evolution of prices. We will take this into 
account when interpreting the results. 

Further to the graphical evaluation, we also perform a formal test of the common 
trend hypothesis. Similarly to Ashenfelter et al., (2014), we first estimate the 
deviation of the treated country's prices from the average price of the control 
countries in each quarter; then we compute the slope of a linear trend of these 
deviations in the pre-merger period and test whether the estimated slope is 
statistically different from zero.128 The results of this test are provided at the bottom 

                                           
128 We computed the slope by using the lincom command in Stata. 
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of Table 6.4 and help us assessing the reliability of the different specifications we 
present in the table.  

Table 6.4 presents the results of our main specification. The outcome variable is the 
natural log of expenditure for the two OECD baskets as the dependent variable. For 
each basket, we consider three consumption profiles – low, medium and high – which 
differ for the intensity of usage.  

Table 6.4 – Merger effects on prices – DiD estimates – Main specification 

 (1) (2) (3) (4) (5) (6) 

 
Period 

2009 - 2014 
Period 

2009 - 2014 
Period 

2009 - 2014 
Period 

2009 - 2014 
Period 

2009 - 2014 
Period 

2009 - 2014 

VARIABLES lnoecd2006
low_total 

lnoecd2006
med_total 

lnoecd2006h
igh_total 

lnoecd2010l
ow_total 

lnoecd2010
med_total 

lnoecd2010h
igh_total 

Post - merger -0.125** -0.0871* -0.0839* 0.0868 0.112** 0.0500 
  (0.050) (0.047) (0.045) (0.056) (0.041) (0.058) 
Treated* 
Post - merger -0.0247 -0.0954* -0.112** -0.101 -0.0854* -0.186*** 

  (0.052) (0.050) (0.043) (0.066) (0.042) (0.047) 
GDP growth -0.0101 -0.00547 -0.00111 -0.0112 -0.00142 0.00927* 
  (0.007) (0.006) (0.005) (0.007) (0.003) (0.005) 
MTR -2.172* -2.106 -2.657** 0.832 -0.500 -1.731 
  (1.014) (1.233) (0.951) (0.979) (1.514) (1.490) 
Roaming 
regulation 0.0797** 0.0563* 0.0113 0.0509** 0.0221 -0.0158 

  (0.035) (0.029) (0.021) (0.021) (0.024) (0.022) 
VAT rate 0.0252** 0.0210* 0.0109 0.0197* 0.00330 0.000746 
  (0.010) (0.010) (0.010) (0.009) (0.006) (0.016) 
Exchange rate -0.00416** -0.00239** -0.00333*** -0.00375* -0.00250* -0.00496** 
  (0.002) (0.001) (0.001) (0.002) (0.001) (0.002) 
Data component    0.524*** 0.447*** 0.325*** 
     (0.079) (0.050) (0.088) 
Constant 8.135*** 11.01*** 11.50*** 14.60*** 8.739*** 16.89*** 
  (1.205) (1.153) (0.799) (1.062) (1.797) (1.880) 

       
Observations 480 480 480 480 478 476 
R-squared 0.824 0.873 0.890 0.761 0.841 0.864 
cluster Country Country Country Country Country Country 

FE Country* 
operator 

Country* 
operator 

Country* 
operator 

Country* 
operator 

Country* 
operator 

Country* 
operator 

Country - specific 
time trends YES YES YES YES YES YES 

Deviation from the 
common trend 0.118 0.0970 0.121 0.108 0.101 0.124 

Common trend 
test Failed Failed Failed Failed Failed Failed 

Common trend test: ‘Failed’ we reject the null hypothesis of common trend at 5% level 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

Source: Lear based on Analysys Mason DataHub, Eurostat and Teligen data 
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The dependent variables are always expressed in natural logs; we use fixed effects at 
the operator and country level, and cluster standard errors at the country level. In an 
effort to correct for possible diverging trends in the pre-merger period, we also 
included country specific time-trends over the entire period of analysis. 

Prices of mobile services seem to have fallen as a result of the merger and its 
remedies: this holds across all baskets and consumer profiles, but is statistically 
significant only for medium- and high-consumption profiles. In terms of magnitude, 
the merger (as modified by the remedies) would seem to have caused a decrease in 
prices for mobile services of between 2% and 18%, depending on the profile. The 
stronger effects are registered for the high-consumption profiles, for both the OECD 
2006 and 2010 baskets. 

The formal common trend test suggests that there is difference in pre-merger trends, 
in UK and in the control countries, which is not explained by the control variables. 
Although we acknowledge that the lack of common trend might affect the precision of 
our estimates, we believe that the specification presented in Table 6.4 is the most 
reliable among all the specifications we implemented and still provides some indication 
of the direction of the effects of the merger (as modified by the remedies) on prices. 

Table 6.5 presents the results we obtain when we enlarge the pre-merger period to 
2008-2010 (and use 4 quarters observations more than in the main specification). As 
before, results suggest that the merger (as modified by remedies) caused a decrease 
in mobile prices. The magnitude of effect is much higher and ranges from 7% to 42%. 

Once again, the formal common trend test suggests there is a significant difference in 
the pre-merger trends. However, compared to the main specification, the estimated 
deviation from the common trend is much higher for all the consumption profiles. For 
instance, in Table 6.4, the estimated deviation for the series of the mobile expenditure 
for the OECD 2006 basket and medium profile (Model 2) is equal to 0.09. In Table 6.6, 
the same deviation goes up to 0.25 (Model 8). 
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Table 6.5 – Merger effects on prices – DiD estimates – Alternative specification 

 (7) (8) (9) (10) (11) (12) 

 
Period 

2008 - 2014 
Period 

2008 - 2014 
Period 

2008 - 2014 
Period 2008 

- 2014 
Period 

2008 - 2014 
Period 

2008 - 2014 

VARIABLES lnoecd2006l
ow_total 

lnoecd2006
med_total 

lnoecd2006h
igh_total 

lnoecd2010l
ow_total 

lnoecd2010
med_total 

lnoecd2010h
igh_total 

Post - merger -0.138** -0.0891 -0.0807 0.0517 0.0901* 0.0504 
  (0.053) (0.051) (0.048) (0.046) (0.043) (0.066) 
Treated*Post - 
merger -0.0789 -0.202** -0.280*** -0.0981 -0.174 -0.429** 

  (0.056) (0.065) (0.075) (0.091) (0.098) (0.137) 
GDP growth -0.0129 -0.00821 -0.00319 -0.0164** -0.0117* -0.00682 
  (0.008) (0.007) (0.006) (0.006) (0.006) (0.005) 
MTR -1.912 -1.004 -1.392 -0.276 0.426 -0.273 
  (1.044) (1.040) (0.941) (1.048) (1.188) (1.553) 
Roaming 
regulation 0.0773* 0.0473 0.00380 0.0284 -0.0108 -0.0263 

  (0.037) (0.031) (0.022) (0.019) (0.022) (0.029) 
VAT rate 0.0374*** 0.0370** 0.0387 0.0209 0.0179 0.0539 
  (0.008) (0.016) (0.024) (0.023) (0.035) (0.050) 
Exchange rate -0.00410*** -0.00293*** -0.00297*** -0.00271 -0.00212 -0.00303 
  (0.001) (0.001) (0.001) (0.002) (0.002) (0.003) 
Data component    0.429*** 0.330*** 0.235* 
     (0.091) (0.069) (0.118) 
Constant 6.015*** 6.221*** 6.484*** 11.99*** 10.98*** 11.24*** 
  (1.154) (1.075) (0.896) (1.081) (1.229) (3.100) 

       
Observations 560 560 560 640 638 636 
R-squared 0.814 0.871 0.888 0.756 0.836 0.840 
cluster Country Country Country Country Country Country 

FE Country* 
operator 

Country* 
operator 

Country* 
operator 

Country* 
operator 

Country* 
operator 

Country* 
operator 

Country - specific 
time trends YES YES YES YES YES YES 

Deviation from the 
common trend 0.135 0.249 0.344 0.195 0.367 0.583 

Common trend 
test  Failed Failed Failed Failed Failed Failed 

Common trend test: ‘Failed’ we reject the null hypothesis of common trend at 5% level 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1  

Source: Lear based on Analysys Mason DataHub, Eurostat and Teligen data 

The difference in price trends between UK and the selected control countries in the 
pre-merger period implies that the development of mobile expenditure in the control 
countries may not perfectly estimate the development of mobile expenditure in UK, 
absent the merger. Hence, the estimate of the effects on prices might be biased. The 
main specification presented in Table 6.4 minimises the difference in the pre-merger 
trend and limits such bias. Nonetheless, we believe the results should be interpreted 
with caution and should take into account all the limitations of the analysis.  
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In Appendix C, we present a series of additional specifications as a robustness check 
for the price analysis. Results support the decrease of prices in the UK due to the 
merger (see Appendix C below for details). Coefficients for the Merger*Treated 
dummy are systemically negative, and always significant at the 5% significance level 
or higher.  

Overall, the results presented above show that, after the T-Mobile/Orange merger, 
mobile prices in UK decreased relative to the selected control countries. These results 
suggest that the Commission’s decision to clear the merger, subject to remedies, has 
been effective; however, we cannot draw any specific conclusion on the role the 
remedies had, if any, to achieve this outcome. 

6.3.2 Effect on capex 

We are interested in understanding how – if at all – the merger (as modified by the 
remedies) has affected investments by MNOs. We use capex at the operator level as a 
measure of investment. This is plotted in Figure 6.3 below for the UK and the control 
group, divided by the number of subscribers. 

Figure 6.3 – Capex over number of subscribers, UK against control group 

 
Source: Lear based on Analysys Mason DataHub and GSMAi data 
Note: The vertical red line indicates the merger date (2010q2) 

The time series for capex appears shows a relatively erratic profile, with some 
seasonal variation and other unexplained irregularities, which are even more obvious 
at the country or operator level. Most of the spikes are related to spectrum 
acquisition: in 2013q1, O2 invested €671 million in spectrum and this is reflected in 
the spike in the UK capex series in the same date. Similarly, Telenor (Denmark) 
invested 333 million euros in spectrum in 2010q2 and SFR (France) invested €1,065 
million in 4G spectrum. These might explain the spike we observe in the average 
capex for the control countries. As to the seasonality, it appears that operators will 
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often tend to leave large expenditures to the final quarter where they have a clearer 
view of cash flow for the year. In the analysis we will try to control for such 
seasonality and try an additional specification with biannual data to remove some of 
the noise of the series and improve the precision of our estimate. 

Table 6.6 shows the main results of our analysis. The period of analysis goes from 
2007 to 2014. We use two different dependent variables: 

§ Natural logarithm of capex; 
§ Natural logarithm of capex over the number of subscribers. 

Capex measures the change in the total investment made by the operator, regardless 
of its size (although this is controlled for on the right hand side with the operator fixed 
effect). Dividing capex by the number of subscribers gives a unitary measure of 
investment, i.e. how much the operator spends on average for each of its users. In 
addition to the control variables described in section 6.2.3.3 and further explained in 
Appendix C, we use the following control variables: 

§ A dummy variable indicating whether the capex figure for any given combination of 
country, operator and quarter includes a contribution from fixed operations. We 
expect this coefficient to be positive; 

§ A set of dummies for time of entry in the market, to control for operator fixed 
characteristics such as being an incumbent, a second entrant etc.; 

We include country-operators fixed effect and time fixed effects. The time effects 
would also help us controlling for the seasonality in the capex series. Finally we cluster 
standard errors at the country level. 
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Table 6.6 – Merger effect on capex – DiD estimates  

  (1) (2) (3) (4) (5) (6) 

  
Quarterly 

data 
Quarterly 

data 
Biannual 

data 
Biannual 

data Annual data Annual data 

VARIABLES lncapex Lncapex_
unit lncapex Lncapex_ 

unit lncapex Lncapex_ 
unit 

Post Merger* 
Treated 0.240** 0.119 -0.962 0.0848 -0.923 0.0452 

  (0.102) (0.112) (1.157) (0.237) (1.241) (0.291) 
Fixed component 0.212 0.223 -1.768 -0.313 -1.721 -0.336 
  (0.144) (0.166) (1.803) (0.405) (1.901) (0.518) 
Ln(GDP per capita) -0.269 -0.0350 3.628 -0.365 5.471 0.189 
  (0.512) (0.519) (8.997) (1.654) (9.973) (2.115) 
Second entrant -2.015*** 0.209 -9.337 1.286 -4.648*** -0.675*** 
  (0.174) (0.165) (17.939) (3.341) (0.000) (0.000) 
Third entrant -1.903*** 0.889*** -5.338 -0.844 -6.637 -1.257 
  (0.187) (0.181) (6.257) (1.198) (6.999) (1.538) 
Fourth entrant -2.162*** 0.719*** -5.141 -0.847 -6.518 -1.366 
  (0.171) (0.161) (6.496) (1.246) (7.916) (1.747) 
Constant 18.40*** 1.570 -9.556 4.483 -21.30 1.512 
  (3.536) (3.537) (64.262) (11.743) (70.974) (14.984) 

       
Observations 726 726 384 384 192 192 
R-squared 0.919 0.621 0.411 0.429 0.418 0.457 
Cluster Country Country Country Country Country Country 
Time FE YES YES YES YES YES YES 

FE Country*o
perator 

Country*
operator 

Country* 
operator 

Country* 
operator 

Country* 
operator 

Country* 
operator 

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

Source: Lear based on Analysys Mason DataHub, Eurostat and GSMAi data 

Model (1) suggests that the merger (as modified by the remedies) might have caused 
a positive effect on capex. However, when we look at the ratio between capex and the 
number of subscribers (Model (2)), the effect is no longer significant, as it fades when 
we explicitly take into account operators’ size. This may be because any positive effect 
on absolute capex may have been partially offset by a growth in the number of 
subscribers. 

Results, at both aggregate and subscribers level, are no longer significant when we 
aggregate data at biannual or annual level (Models 3-6). This challenges the reliability 
of our results at a quarterly level. As extensively discussed above, the capex time 
series are significantly affected by factors other than the merger, most notably 
spectrum auctions. These heterogeneous events across countries severely limit the 
ability of the analysis to disentangle the effect of the merger on capex. A further 
limiting factor is that in some cases the available capex figures include the 
expenditures for both fixed and mobile services. The available information (captured 
by the dummy Fixed component) imperfectly controls for such limitation. 

Despite our efforts to empirically control for such limitations, the shortcomings of the 
capex data severely limit the identification of the causal effect of the merger on capex. 
The results, therefore, are likely to be not reliable and should be interpreted with 
caution. 
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Moreover, our operator coverage is not complete – (see Table 6.2 above). Most 
notably, capex data for H3G in UK, which was the beneficiary of the remedies 
following the T-Mobile/Orange merger, were available only in the period pre-merger 
and, hence, have been dropped. This makes it impossible to verify whether the 
merger increased total investment in the UK relative other countries. Hence, our 
results should be interpreted as an indication of whether the UK operators represented 
in the dataset have, on average, increased their individual capex. 

Despite the severe limitations of the capex analysis, we decided to further explore the 
effects on investment by investigating whether there is some heterogeneity of the 
effects at operator level. Table 6.7 shows the results of an additional specification that 
includes an interaction of the DiD variable with an EE dummy, to control for the 
contribution of EE to the overall market-wide effect. 

Table 6.7 – Merger effect on capex – DiD estimates – Heterogeneous effects 

  (7) (8) 
  Interaction Interaction 

VARIABLES lncapex lncapex_unit 
Post Merger*Treated 0.229* 0.195 
  (0.110) (0.121) 
Post Merger*Treated*EE 0.0775 -0.213* 
  (0.108) (0.120) 
Fixed component 0.210 0.238 
  (0.152) (0.169) 
Ln(GDP per capita) -0.270 -0.0294 
  (0.512) (0.523) 
Second entrant -2.024*** 0.267 
  (0.196) (0.189) 
Third entrant -1.912*** 0.948*** 
  (0.211) (0.207) 
Fourth entrant -2.168*** 0.760*** 
  (0.187) (0.178) 
Constant 21.14*** 2.468 
  (4.497) (4.576) 

   
Observations 726 726 
R-squared 0.920 0.622 
cluster Country Country 
Time FE YES YES 
FE Country*operator Country*operator 
Robust standard errors in 
parentheses     
*** p<0.01, ** p<0.05, * p<0.1     
   

Source: Lear based on Analysys Mason DataHub, Eurostat and GSMAi data 

The effect of the merger on EE’s capex is given by the sum of the coefficients of the 
two interacted variables (Post merger*Treated and Post merger*Treated*EE).  

Model (7) suggests that EE positively contributed to the average increase in capex in 
the post-merger period. According to the obtained estimates of the coefficients of the 
two interacted variables, the merger caused an increase of EE’s capex by 30%. The 
sum of the two coefficients is statistically significant at the 1% level. 
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Model (8), instead, indicates that, in opposition to what occurred on average, EE 
caused a fall in the capex per subscriber after the merger. Specifically, the merger 
caused a decrease in EE’s capex per subscriber by 2% (this estimate is statistically 
significant at the 10% level).  

Results presented in Table 6.7 suggest that the merger (as modified by the remedies) 
have caused an increase in the merged entity (EE) investment. However, when 
considering the number of subscribers, the effect becomes negative which may 
indicate that due to the merger and the resulting economies of scale, EE has been able 
to spend less per subscriber than Orange and T-Mobile previously did as two separate 
entities.  

As already discussed before, the capex series presents several irregularities and 
results should be interpreted with caution. Figure 6.4 shows the value of capex per 
subscriber for EE, Vodafone and O2 (jointly) and the control countries. The peak in 
2013Q2 is due to the payment of spectrum licence fees by O2 and might drive the 
obtained results.  

Figure 6.4 – Capex over number of subscribers, EE against other UK operators and control 
countries (weighted average) 

 
Source: Lear based on Analysys Mason DataHub and GSMAi data 

In Appendix C, we present a series of additional specifications as a robustness check 
for the capex analysis. The results we obtain are in line with those described above for 
the main specifications.  

6.4 Market evolution post-merger 

This section provides a descriptive and qualitative analysis of the evolution of the UK 
market after the merger. The qualitative evidence might help to integrate the results 
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obtained in the empirical analysis. The quantitative results indicate that the merger 
caused a decrease in UK mobile expenditure for the selected baskets and usage 
profiles, and they hence suggest that the merger (as modified by the remedies) might 
have caused UK mobile prices to decrease. Moreover, results suggest that the merger 
(inclusive of its remedies) positively affected investment in the UK mobile market and 
that the merged entity increases its efficiency by reducing the expenditure per 
subscriber.  

Data on market shares and mobile revenues in the UK market seems to suggest that, 
after the merger, H3G continued to expand its position and pursued an aggressive 
pricing strategy.  

Figure 6.5 shows the market shares of both MNOs and MVNOs for the 4th quarter of 
2009 – before the merger decision – and for the 4th quarter of 2014 – nearly four 
years after the merger and immediately before the takeover of EE by BT. 

Figure 6.5 – MNOs’ and MVNOs’ market shares (subscribers), 2009Q4 and 2014Q4 

 
Source: Lear based on Analysys Mason DataHub data 

Over the period, both O2 and Vodafone have roughly maintained their market shares, 
around 26-28% and 21% respectively. T-Mobile and Orange, whose aggregate share 
was 35.6% in late 2009, dropped (as EE) to 29.2% in 2014. On the other hand, H3G 
seems to have strengthened its position, from 5.7% to 8.7% market share. Similarly, 
the aggregate market shares of MVNOs increased to 13.6% in 2014, up from 11.3% in 
2009. 

The increase in the share of H3G may have been caused, among other things, by its 
aggressive pricing strategy. Unfortunately we do not have tariff data to analyse H3G’s 
pricing strategy, but data on H3G’s ARPU show a strong decline over the entire period 
of analysis and this appears correlated with an aggressive pricing strategy. 
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The current analysis looks at the effect of the merger inclusive of remedies. The 
structural remedies required by the Commission might have helped H3G to maintain 
the role of ‘maverick’ 129 in the UK market. Hence, the combined quantitative and 
qualitative evidence on the negative effects of the merger on prices might be 
ascribable to the efficacy of the remedies (and in particular to the first remedy, related 
to the RAN sharing agreement between the merging parties and H3G). 

Figure 6.6 shows the evolution of LTE coverage for UK MNOs, with the dashed 
segments indicating coverage before LTE retail services were introduced; the vertical 
line – 2013q1 – indicates the time of the latest spectrum auction.  

Figure 6.6 – LTE Coverage in UK 

 
 Source: Lear based on GSMAi data 

EE was the first MNO to deploy and market 4G services in October 2012; since then, it 
has retained a first-mover advantage, achieving in late 2014 more than 80% 
population coverage. This first-mover advantage was based on national regulation (as 
EE had the great majority of the 1800MHz spectrum which was suitable for 4G 
deployment). O2 and Vodafone started providing 4G services in August 2013, and had 
close to 60% coverage as at 2014q4. H3G started providing 4G services in December 
2013, as the company acquired 4G spectrum (within the 2013 auction) in the 800MHz 
band, previously allocated to television transmission and subsequently cleared. 

The remedies imposed by the EC (and in particular the second remedy, related to the 
spectrum divestment) were designed to level the playing field in terms of LTE services 
and spectrum distribution. The above evidence confirms that, at least from 2013, all 
the mobile operators have invested in LTE services and the merger has not hindered 
the development of LTE in UK. Figure 6.7 shows the UK market level LTE coverage 

                                           
129 Ofcom (2016) defines the maverick as the operator most likely to introduce new services or new 
technologies and implement aggressive pricing strategies. 



Final Report 

99 

against that in Italy, Germany and Spain from 2010Q1 to 2014Q4. The graph shows 
that UK’s coverage has developed in line with the other EU countries. Furthermore, 
the rate of LTE coverage at the national level is well within Ofcom’s expectations as 
reported in the merger decision, i.e. full national coverage by 2017. 

Figure 6.7 – LTE Coverage: UK vs. Italy, Germany and Spain 

 
Source: Lear based on GSMAi data 

It is more difficult to draw any conclusion on the impact of spectrum distribution on 
the competitive conditions in the UK mobile market because such spectrum 
distribution was affected not only by the remedies but also by the fact that additional 
spectrum bands were assigned in the 2013 auction to all four operators. 

6.5 Conclusions 

Our analyses seem to indicate that the impact of the merger (as modified by the 
remedies) on prices of mobile services and investment by MNOs has been beneficial. 
MNOs in the UK have lowered their prices and raised their capex in response to the 
consolidation (although the both quantitative analyses present some limitations). 
Overall, the market has remained competitive. 

There are, however, some reasons for caution in the interpretation of the results. For 
the price analysis, only two MNOs are included in our sample, O2 and T-Mobile. Our 
analysis shows that these two operators have lowered their prices, but is inconclusive 
on the rest of the market. Indeed, the merged entity may have used its two brands, 
Orange and T-Mobile, strategically – using the latter to focus on the lower end of the 
demand. However, a market-wide decrease in price is backed up by the trend followed 
by retail ARPU. 

Moreover, the expenditure approach has a number of drawbacks. While tariff data 
allows to track tariffs available to customers at given points in time, these do not 
represent prices actually paid by consumers: many of them may be locked into (or 
unwilling to switch from) existing price plans; and the definition of typical consumer 
profiles is somewhat arbitrary and may risk picking tariffs that are not representative 
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of real choices of tariffs. Again, a similar decrease in ARPU represents corroborating 
evidence of a tangible decrease in price. 

Another potential bias stemming from the data used for the price analysis is 
represented by the exclusion of data services until 2012, whereas data services 
appear to have been available to UK consumers from the beginning of the period of 
analysis. This represents a problem to the extent that data services do present value 
to consumers, and were doing so well before 2012. 

From a more technical perspective, the steeper decline in UK mobile expenditure in 
the period before the merger and the resulting lack of a clear common trend between 
the UK and the control countries is another reason for concern. We address this by 
restricting the sample period and including country-specific time trends. However, this 
is at the expense of (i) reducing the sample size and (ii) potentially confounding the 
effect of the merger with the UK-specific time trend, and thus may affect the reliability 
of the results. The consolidation between T-Mobile and Orange might also be a 
response to the price dropping in the UK market in the pre-merger period; this would 
make the merger endogenous and bias our results. However, the endogeneity of the 
treatment is a common issue in the ex-post evaluation studies and there is no credible 
way to deal with it within this empirical framework. 

The evidence on capex is somewhat weaker and appears less reliable. The UK MNOs 
represented in the dataset (all but H3G, the beneficiary of the remedies) would seem 
to have increased their expenditure, possibly in response to the infrastructural 
advantage held by the merging parties on 4G deployment. However, the spectrum 
auctions spread across the period of the analysis in different countries, as well as the 
measurement capex that combines the expenditures for both fixed and mobile 
services, represent features in the data that severely limit the ability of the analysis to 
identify the causal relation between the merger and the capex. Moreover, given the 
incomplete operator coverage of the data, it is not possible to draw a definitive 
conclusion on whether the merger has raised total investment at the national level. 

Overall, however, it appears that the merger as modified by the remedies imposed by 
the EC has been beneficial for UK consumers, as it led to lower prices and possibly 
greater investments. This might be related to the effectiveness of the remedies: the 
qualitative analysis shows that H3G kept on pursuing its aggressive pricing strategy in 
the post-merger period. However, the obtained results might also be correlated to 
some efficiencies generated by the merger.  
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7 The Telekomunikacja Polska antitrust case (Poland, 
2011) 

The TP antitrust case is one of the most recent abuse cases investigated by the 
Commission in the fixed telecoms markets. This case, together with the Deutsche 
Telekom case in Germany and the Telefonica case in Spain (both margin squeeze 
abuses), are examples of the concurrent application of competition law and regulatory 
policy under Art.102 of the Treaty. Our quantitative and qualitative analyses aim at 
studying the impact of both the Commission’s and the regulator’s interventions on the 
performance of the Polish telecoms market.130 

This chapter is structured as follows: section 7.1 provides a brief summary of the 
decision and a timeline of the main events that characterised the analysed period; 
section 7.2 and section 7.3 present the methodology and the results of the 
econometric analysis; section 7.4 integrates the quantitative results with the available 
qualitative evidence, section 7.5 present the main conclusions. 

7.1 Factual background 

TP131 is the incumbent operator in the Polish fixed telecoms market and it has a 
nation-wide fixed telephone and DSL network.  

Since 2003, when TP was recognised as an SMP operator, TP has had an obligation to 
grant access to its local access network at LLU and BSA level.132 When Poland entered 
the EU in 2004, the Polish regulator, Urząd Komunikacji Elektronicznej (UKE) invited 
TP to draft an RO containing the minimum standards to be guaranteed to alternative 
operators when negotiating wholesale access. However, TP’s ROs were insufficient to 
promote effective competition and UKE invited TP to present a new draft of the ROs.  

The regulator and the Commission worked hand in hand to stop the anticompetitive 
conduct of TP. Since 2004, UKE has intervened several times and even sanctioned TP. 
In April 2009, the Commission opened its investigation against TP and, in February 
2010, issued a Statement of Objections.  

The Commission published its decision on 22 June 2011 and established that, between 
3 August 2005 and 22 October 2009, TP consciously planned and engaged in practices 
aimed at hindering alternative operators from efficiently accessing the incumbent's 
network and using its wholesale broadband products.133 The end of the abuse 
coincides with the date on which TP, to avoid a process aimed at introducing the 
functional separation of its wholesale and retail division, signed a voluntary agreement 
with UKE in which it committed to respect the existing regulatory obligations and to 
conclude contracts in line with the conditions of the RO. 

TP appealed the decision before the General Court on 2 September 2011 asking for 
the full annulment of Commission’s decision or, in alternative, for a reduction of the 

                                           
130 As will be extensively discussed in the next sections, the Commission and UKE cooperated closely in 
bringing the abuse to an end and it is not possible to single out the effect of each intervention. 
131 Now Orange Polska S.A. 
132 See section 4.1.1 for a definition of LLU and BSA. 
133 The Commission found that TP's abusive pattern of conduct consisted in: (i) proposing unreasonable 
conditions at the beginning of access negotiations with alternative operators, delaying the negotiations with 
alternative operators;(ii) limiting access to its network; (iii) limiting access to subscriber lines; (iv)refusing 
to provide reliable and complete General Information. 
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fine imposed by the Commission. On December 2015, the Court confirmed the 
Commission’s decision and dismissed the entire appeal of TP.  

To conclude, the Commission found that TP's refusal to supply wholesale DSL services 
to new entrants resulted in harm to consumers reflected in lower broadband 
penetration, higher broadband prices and lower average broadband connection 
speeds.134 This finding was based inter alia on the observation that the low LLU 
penetration rate in Poland coincided with high prices for broadband access. 135  

The analyses proposed in this chapter will investigate whether the abuse has 
effectively distorted competition in the market and, to the extent possible, which have 
been the impact of the Commission’s (and the regulator’s) interventions on prices, 
penetration, speed.  

The following table summarise the main events occurred in the period pre- and post- 
abuse. 

Table 7.1 – Timeline - Poland 

Source: Lear elaboration on EC decision –case COMP 39.525 

7.2 Empirical strategy 

Ideally, the objective of our analysis would be to investigate whether the Commission 
has been able to restore the competitive conditions in the Polish retail market for 
broadband services. We try to estimate the causal relationship between the 
Commission’s intervention and the evolution of the Polish broadband market’s 
performance.  

The ex-post evaluation analysis in an abuse case is more complex than in the other 
cases. Unlike a merger case in which the Commission’s decision might cause 
competition in the market to decrease by clearing the merger, in an abuse case, the 
Commission’s decision brings to an end a conduct resulting in potential anticompetitive 
effects on the market. In other words, the period before the decision is part of the 

                                           
134 See recital (838) EC decision – case COMP 39.525 
135 See recital (853) EC decision – case COMP 39.525 

Time Event 

1 October 2003 TP's regulatory obligation to grant access 
1 May 2004 Poland enters the EU 
28 February 2005 First Reference Offer LLU ‘RUO’ 
10 May 2006  First Reference Offer BSA ‘RBO’ (at ATM level) 
October 2007  First local loop unbundled 
17 April 2009 Commission initiated proceeding 
22 October 2009 Agreement with UKE 
26 February 2010 Statement of Objections 
22 June 2011 EC decision – published 
2 September 2011 Appeal before the General Court 

17 December 2015 Decision of the General Court, confirming the Commission’s 
decision 

30 May 2016 Appeal before the Court of Justice – still pending 
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treatment. The identification of the control group and the period before and after the 
treatment needs to be thought more carefully. 

The ex-post evaluation study in an abuse case should investigate both whether (i) the 
abuse has effectively distorted competition and (ii) the Commission has been able to 
remove, partially or completely, the potential anticompetitive effect of the abuse.  

In the case at hand, it is not possible to separately identify the effects of the abuse 
and the effects of the decision. The interpretation of the results has to be particularly 
careful and can be achieved only under some additional assumptions as we will 
discuss below. 

7.2.1 Identification: choice of the control group 

The established approach in the evaluation studies is to use the period before the 
treatment to define a control group that will allow estimating what would have been 
the evolution of the market in the absence of the treatment. For instance, in the 
merger case study, we use the period before the merger decision to estimate the 
evolution of the UK market had the merger not occurred. In the current case, the 
period before the Commission’s intervention has been affected by the abuse. We want 
to evaluate both the effect of the abuse and the decision and, hence, the ideal 
counterfactual should represent what would have occurred in the absence of the abuse 
and the decision. The period before the abuse and the decision (before 2005) cannot 
be representative, given that TP has been infringing its regulatory obligations since 
2003, when it has been recognised an operator with SMP.136  

Therefore the identification of the counterfactual needs to be adapted. We will select 
the control group by using data referring to the post-intervention period. The 
assumption that we implicitly make is that during the post-intervention period the 
Polish market became more competitive than under the abuse and has converged to 
the behaviour of other markets (the control group).  

The current empirical strategy allows us to evaluate whether the abuse distorted 
competition in the Polish market and, as a consequence, whether the Commission 
appropriately intervened against TP. However, we will not be able to estimate the 
effect of the abuse in its entirety. The estimated benchmark is not truly competitive 
but depends on the degree of effectiveness of the intervention (which is unknown). 
Hence, we will estimate the effect of the abuse as removed by the decision but it will 
not be possible to ascertain whether the decision has entirely restored the competitive 
conditions that would have prevailed in the absence of the abuse.  

We exploit cross-country variation and identify a set of countries that maximise the 
similarity between the treated fixed telecoms market (i.e. Poland) and the potential 
control markets in the post-intervention period. The selected control countries are 
European countries, since they are subject to the same regulatory framework as 
Poland. Moreover, we excluded from the analysis all the countries which have been 
affected by an anticompetitive conduct over the period of analysis: this would ensure 
that their performance is not biased by any specific event. Similarly, we checked that 
the selected countries have not been affected by a structural change (entry or exit) 
over the period of analysis.137 

                                           
136 In addition: (i) the period before 2003 would not be comparable to the period after the decision, since 
broadband deployment was at its early stage and the DSL network was almost inexistent; (ii) data before 
2004 are not available. 
137 We checked the number of operators in each country and for each quarter based on the basis of the data 
provided by Analysys Mason. The number of operators in each of the selected control countries is constant 
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As extensively discussed in the merger case study (chapter 6), the selection of the 
control group represents a crucial step in an ex-post evaluation study. The 
identification of the effect of the treatment relies on the assumption that, absent the 
treatment, the evolution of the treated market (Poland) would have followed the same 
evolution of the control countries, after having controlled for time varying control 
variables. Hence, the selection of the control group and the control variables helps to 
correctly estimate the effect of the treatment. In this case, the presence of a common 
regulatory framework does not exclude the possibility that the treated and control 
countries adopt different regulatory conditions. We hence include in our model a 
number of country specific factors (including the national regulated access prices for 
LLU and WBA) which can contribute to explain the difference between the Polish and 
the control market, other than the investigated anticompetitive conduct.138 

To sum up, the countries used as control group are Austria, Belgium, Bulgaria, 
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, 
Greece, Hungary, Ireland, Latvia, Lithuania, Luxembourg, Malta, Netherlands. The 
following table shows the set of countries which have been excluded and the reason 
for exclusion. 

                                                                                                                                

 

 

 
over the period of analysis thereby indicating that there has been no entry or exit in analysed period. Please 
note, however, that the dataset groups the smallest operators in a country in a single entity named “other 
operators” and hence we have no information to detect if their number is changed over the analysed period. 
We expect that the exit or entry of smaller operators, if it occurred, had a minimal impact on the 
competitive conditions prevailing in the country.  
138 Please see section 7.2.3 for the list of control variables included in the model. 
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Table 7.2 – Countries excluded from the control group  

Country Reason for 
exclusion 

Affected period Notes 

Spain and 
Portugal 

Horizontal 
agreements not to 
compete 

September 2010 
– February 2011 

http://europa.eu/rapid/press-release_IP-13-
39_en.htm. 
Spain has also been affected by the 
Telefonica’s abuse in the period 2001 – 
2006:  http://europa.eu/rapid/press-
release_IP-07-1011_en.htm?locale=en 

 

Italy Abuse of dominant 
position 

At least 2009 - 
2011 

http://www.agcm.it/en/newsroom/press-
releases/2052-a428-tlc-antitrust-telecom-
italia-abused-its-dominant-position-in-the-
network-infrastructure-total-fine-of--
103794-million.html 

Slovakia Abuse of dominant 
position 

At least 2005 - 
2010 

http://europa.eu/rapid/press-release_IP-14-
1140_en.htm 

Slovenia Abuse of dominant 
position 

2005 - 2014 https://webgate.ec.europa.eu/multisite/ecn-
brief/en/content/telekom-slovenije-abuses-
its-dominant-position-refusing-access-
network 

Source: Lear 

As a robustness check on our results, we also considered a smaller control group, 
limited to the Eastern and Central European countries (CEEC). These countries entered 
the EU framework later than the Western European countries and around the same 
year of entry of Poland and, hence, their evolution might better resemble the 
hypothesized evolution of the Polish market in the absence of the abuse. However, the 
number of CEEC countries (having excluded those affected by an anticompetitive 
conduct) might be too small for an econometric analysis and less representative - we 
hence consider this control group as a second-best.139 

7.2.2 Estimation method 

As in the merger case study, the analysis is implemented through two different 
approaches: (i) the DiD approach and (ii) the synthetic control method. 

As already mentioned above, the abuse case requires a non-standard application of 
the DiD methodology since the treatment period is at the beginning of the sample 
period.  

The period of the analysis goes from 2006 to 2014: 14 quarters prior to the beginning 
of the Commission’s investigation – i.e. mid 2009 – and 22 quarters thereafter.140 The 
treated period is the abuse period and it goes from 2006 until the date in which the 

                                           
139 The CEEC included in our control group are Bulgaria, Croatia, Czech Republic, Estonia, Hungary, Latvia, 
Lithuania, Romania. 
140 Due to data availability, the analysis will not cover 2005, that is the first year of the abuse period as 
established by the Commission’s decision. 
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Commission intervened by opening its proceedings (April 2009). The untreated and 
benchmark period is given by the post-intervention period.  

In its simplest form, the DiD will be calculated as the following difference: 

𝐷𝐹𝐷 = (𝑦𝑐
𝐴𝐴𝐴𝐴𝐴 − 𝑦𝑐

𝑃𝑃𝐴𝑃−𝐼𝑁𝑃𝐴𝑁𝑁𝐴𝑁𝑃𝐼𝑃𝑁) − (𝑦𝑐
𝐴𝐴𝐴𝐴𝐴 − 𝑦𝑐

𝑃𝑃𝐴𝑃−𝐼𝑁𝑃𝐴𝑁𝑁𝐴𝑁𝑃𝐼𝑃𝑁) 

where 𝑦 is the outcome variable in treated (t) and control (c) group. 

The benchmark period is not a truly competitive benchmark period but it depends on 
the efficacy of the Commission’s intervention (which is unknown). It follows that the 
coefficient of interest (i.e. the coefficient of the DiD variable) measures the effect of 
the abuse as removed by the decision.  

Hence, if the estimated treatment effect is significant, we can conclude that there 
must have been an abuse and the Commission’s intervention had removed it, at least 
partially.141 

The identification issue becomes particularly relevant in the case that we do not 
estimate any significant treatment effect. In this case, we cannot identify whether i) 
there was no abuse in the first place or ii) the decision was not able to remove the 
abuse. 

The basic econometric model consists of estimating the following equation: 

𝑦𝑖𝑐𝑐 =  𝛼 + 𝛿𝐶𝑁𝑁𝑜𝐶 + 𝛾𝑖𝑡𝐶𝐶𝐶𝑡𝑖𝑐 × 𝐶𝑁𝑁𝑜𝐶 + 𝑋𝑐𝑐 + 𝜇𝑖𝑐 + 𝜏𝑐 + 𝜀𝑖𝑐𝑐 
Where the outcome 𝑦 for provider i in country c at time t is a function of market 
demand drivers and technological conditions (𝑋𝑐𝑐), firm-country-specific fixed-effects 
to account for time-invariant unobserved heterogeneity across countries, as well as 
country specific time trends. 

The dummy 𝑡𝐶𝐶𝐶𝑡𝑖𝑐 is equal to one when the outcome is measured in the treated 
country/providers (Poland/Polish operators). The dummy abuse is equal to one in the 
abuse period, up to the Commission’s intervention in April 2009. The coefficient of the 
DiD variable, that is the interacted variable 𝑡𝐶𝐶𝐶𝑡𝑖𝑐 × 𝐶𝑁𝑁𝑜𝐶, is our coefficient of 
interest and it measures the additional variation in the outcome variable experienced 
by the Polish market, compared to the control countries, prior to the Commission’s 
intervention.  

We do not expect that the anticompetitive effects of the abuse terminated 
immediately after the Commission’s intervention. Hence, we try different specifications 
by changing the dummy 𝑡𝐶𝐶𝐶𝑡𝑖𝑐 and assuming that the effects lingered one/two years 
after April 2009 (when the Commission initiated its proceedings). This helps us 
controlling for any transitory factors that might bias the estimate of the 
counterfactual.  

The results of the DiD approach are supplemented by the results of the synthetic 
control method. As already mentioned in chapter 6, the synthetic control method 
estimates the counterfactual through an appropriately weighted average of the control 
countries. In this case study, the synthetic control group is constructed by exploiting 
information (conveyed by a set of predictor variables) in the post-intervention period. 
Further details on the method and its results are presented in Appendix D. 

Under both approaches, the analysis evaluates the market-wide effect of the abuse 
and the subsequent EC decision. 

                                           
141 As already mentioned in section 7.2.1, since we are not able to estimate the effects of the abuse in their 
entirety we cannot conclude if the Commission has completely nullified its effects. 
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The approaches we implement are not based on existing academic studies.142 Unlike 
the standard implementation of the DiD approach (and the synthetic control method), 
the treatment period is at the beginning of the sample period and the counterfactual is 
estimated by exploiting the evolution of the market after the treatment. Although this 
may limit the interpretation of our results (e.g. we will not be able to say if the 
Commission’s intervention has entirely restored the level of competition that would 
have prevailed in the absence of the abuse), it may still be possible to evaluate 
whether the abuse distorted competition and whether the decision was appropriate in 
principle.  

7.2.3 Outcome and explanatory variables 

The market’s performance is mainly measured through: 

§ fixed broadband penetration;  
§ broadband retail prices.  

We empirically investigate the (casual) relationship between the Commission’s 
intervention and the development of broadband penetration and prices in Poland. The 
empirical analysis is integrated with a descriptive analysis on the evolution of 
penetration, prices and speed over the analysed period. 

Data for broadband penetration and prices have been collected from Analysys Mason 
databases.  

As to penetration143, we obtained quarterly data for fixed broadband subscribers at 
country level, with a breakdown per operator and technology (namely DSL, cable, 
fibre). 

As to prices, Analysys Mason DataHub provided quarterly information on broadband 
retail revenues at operator level and technology level. This metric measures end-user 
(business and residential) expenditure on broadband access, including bundled 
services such as VoBB and IPTV.144  

Revenues might be correlated with the type of service provided (single broadband 
offer or bundled broadband offer – including both data, voice and IPTV services) and 
the quality of the service (i.e. average connection speed). This metric may limit the 
reliability of our analysis in the case in which the quality of the broadband services 
differs across the selected countries and services’ characteristics are not properly 
controlled for. To this purpose, in our analysis, as a robustness check, we control for 
the type and the quality of the provided services by including few control variables in 
our econometric model, namely the average connection speed and the percentage of 
VOBB or IPTV service subscribers. 

We also looked for alternative measures of prices. In particular, we looked for 
quarterly data on broadband tariffs to build up an expenditure index similar to the 
mobile expenditure measure used in the merger case study. Broadband tariffs would 
have been specific to the type and quality of the service included in the plan (unlike 
aggregated data on revenues) and would have allowed to distinguish price effects 

                                           
142 A recent study commissioned by DG COMP on the energy sector (ICF and DIW Berlin, 2016) carries out 
an ex-post evaluation analysis of an antitrust decision using the DiD approach; however, in that case, the 
identification strategy is peculiar to the energy markets and exploits the different price response to the 
Commission’s decision between peak (8am-8pm) and off-peak prices (8pm-8am).  
143 Although commonly used as an indicator, one might consider that broadband penetration entails demand 
and supply effects and that demand for broadband services seems to be quite inelastic. 
144 Please see footnote 64 and 65 for a definition of VOBB and IPTV services. 
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from usage effects.145 However, the available data were either unaffordable, too 
aggregated or do not cover the period of interest. 146 

Given the above considerations and the available alternatives, we are quite confident 
that broadband retail revenues as provided by Analysys Mason represent the best 
metric to assess the impact of the Commission’s decision on the development of retail 
price offers in the Polish market. 

Finally, we collected quarterly data on the average connection speeds and average 
peak connection speeds. Data have been provided by Akamai. Due to confidentiality 
issues, Akamai could only provide data at country level (rather than at operator or 
technology level). This impedes the econometric analysis, as we would have a very 
limited number of observations. However, qualitative indications on the evolution of 
the service’s quality might give a wider overview of the market effect of the abuse. We 
hence decided to perform only a descriptive analysis on the development of broadband 
speed offers before and after the Commission’s intervention.147 

To conclude we identified several explanatory variables to be included in our 
econometric model. The inclusion of explanatory (or control) variables in the 
econometric model is essential to disentangle the impact of the treatment from any 
other confounding factors that might have affected the trend of the outcome variables 
over the period of analysis.148  

We identified both supply and demand variables and in particular: 

§ the territory morphology measured as the percentage of rural population in each 
country; 

§ the national regulated access price at both LLU and BSA level; 
§ average population at country level; 
§ average income at country level; 
§ mobile data penetration at country level; 
§ the number of years since the launch of DSL services; 
§ average connection speed at country level (used in the price analysis as robustness 

check); 
§ percentage of VOBB and IPTV subscribers (used in the price analysis as robustness 

check). 

Further details on the characteristics of the control and outcome variables have been 
included in Appendix D. 

                                           
145 Unlike mobile plans, fixed broadband plans are usually charged at a flat tariff and, hence, the price 
charged to the final subscribers is typically unrelated to the actual usage level.  
146 We checked different data providers for quarterly data on broadband tariffs. The data provider Quantum-
Web Ltd collects information concerning the technical and commercial characteristics of each offer from the 
operators’ website. We contacted them, but their quotation was well above our budget. Van Dijk 
Management Consultants produce a report for the Commission on Broadband Internet Access costs, with 
yearly updates on the broadband tariffs available in each European country. Their data, besides being at the 
annual level, start in 2010 and does not cover the period of the abuse (that goes from 2005 to 2009). 
Similarly, the fixed basket expenditures provided by the OECD are at annual level. 
147 Please note that data start in the third quarter of 2007 while most of the data we collected start in the 
first quarter of 2006. 
148 The control variables will be also used to implement the synthetic control method.  
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7.3 Results and caveats 

This section presents the results of the empirical analysis and discusses the estimated 
effects of TP’s abuse on broadband penetration (sub-section 7.3.1) and broadband 
retail prices (sub-section 7.3.2).  

7.3.1 Effects on penetration 

During the period of the abuse, the Polish incumbent engaged in practices aimed at 
hindering alternative operators from efficiently accessing its DSL network. Hence, the 
alternative operators started investing in alternative infrastructure, such as fibre, 
cable and wireless technologies (FWA)149. The aim of this analysis is empirically to 
investigate the market-wide effect of the anticompetitive conduct of TP on the 
penetration of broadband technologies in Poland.  

The outcome variable measures the percentage of broadband subscribers over the 
number of households, for each technology (namely DSL, fibre, FWA, cable) and each 
country included in the sample.  

Figure 7.1 shows the evolution of broadband penetration in Poland and its control 
group and it is useful to investigate the ‘common trend’ requirement of the DiD 
methodology. Since the counterfactual case has been estimated through the period 
after the Commission’s intervention, the similarity of the trend has to be evaluated on 
the right hand side of the graph. Indeed, the two series show a common trend in the 
period after the abuse at least up to 2012q3. The vertical red line indicates the date of 
the Commission’s intervention (i.e. April 2009). 

Further to the graphical evaluation, we also perform a formal test of the common 
trend hypothesis. We first estimate the linear trends of the outcome variable in Poland 
and the control countries, in the period after the Commission’s intervention, taking 
into account all the explanatory variables; then we test whether their difference is 
zero. The common trend assumption would require that there is no difference between 
the two trends after having considered the time-varying control variables. The formal 
test confirms such assumption: although there is a statistically significant difference 
between the two trends, this is very close to zero (equal to 0.001) and this leads us to 
conclude that the common trend assumption is satisfied.150  

                                           
149 Broadband fixed wireless access. Any wireless transmission technology that delivers from a fixed hub to 
distributed fixed points where limited in-cell mobility is possible, but not seamless cell handover. Excludes 
broadband mobile technologies and ‘last-inch’ technologies such as Wi-Fi or WLAN, but includes mobile 
WIMAX protocols. 
150 This applies to the main control group (with both Western and Eastern countries) and the CEEC control 
group. 
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Figure 7.1 – Broadband penetration over time – Poland against control group 

 
Source: Lear based on Analysys Mason 

Note: The vertical red line indicates the intervention date (2009q2) 

Table 7.3 shows the results of the DiD analysis. In Model (1), (2) and (3), the 
dependent variable is the ratio of the number of fixed subscribers in each country to 
the number of households. We use fixed effects at the country level, and cluster 
standard errors at the country level151. In Model (4), the dependent variable is the 
ratio of fixed subscribers in each country and for each broadband technology (DSL, 
cable, fibre, FWA) to the total number of households in the country. We use fixed 
effects at country-technology level and clustered standard errors at country level. In 
all four models, we included country-specific time-trends over the entire period of 
analysis to control for any potential differences in the evolution of the fixed markets 
across countries not captured by the control variables. 

                                           
151 See footnote 120. 
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Table 7.3 – Abuse effect on penetration – DiD estimates 

  Average treatment effect Heterogeneous 
treatment effect 

  (1) (2) (3) (4) 

  Base Drop obs up 
to 2011q2 CEEC DSL 

VARIABLES subsc_penetr 
_HH 

subsc_penetr 
_HH 

subsc_penetr 
_HH 

subsc_penetr 
_HH 

Abuse period -0.00413** 0.00489 -0.00483 0.00489 
  (0.0019) (0.0038) (0.0045) (0.0038) 
Treated*Abuse -0.00126 -0.00752** -0.000594 -0.00296 
  (0.0032) (0.0030) (0.0037) (0.0030) 
Treated*Abuse 
period*Technology    -0.0182*** 

     (0.0000) 
Technology    1.082*** 
     (0.0903) 
Income 4.39e-06*** 4.70e-06** 7.35e-06** 4.70e-06** 
  (0.0000) (0.0000) (0.0000) (0.0000) 
Mobile bb penetration 0.0348 0.0449 0.0644 0.0449 
  (0.0664) (0.0728) (0.1250) (0.0728) 
Percentage of rural pop 0.333** 0.350** 0.173* 0.350** 
  (0.1313) (0.1626) (0.0790) (0.1626) 
LLU pricing -0.00156 -0.00131 -0.000954 -0.00131 
  (0.0011) (0.0011) (0.0013) (0.0011) 
Shared access pricing 0.000691 0.000588 0.000783 0.000588 
  (0.0010) (0.0011) (0.0012) (0.0011) 
Years from DSL launch -0.00354*** -0.00421*** -0.00389 -0.00421*** 
  (0.0010) (0.0014) (0.0022) (0.0014) 
Constant 0.231 -0.194 -1.148*** -1.304*** 
  (0.2187) (0.2346) (0.1105) (0.1413) 

     
Observations 2,880 2,320 1,044 2,320 
R-squared 0.936 0.924 0.818 0.924 
cluster Country Country Country Country 
FE Country Country Country Country 
Country specific trends YES YES YES YES 
Robust standard errors in parentheses  
*** p<0.01, ** p<0.05, * p<0.1 

Source: Lear based on Analysys Mason’s data 

The variable of interest is Treated*Abuse period and its coefficient measures the 
average impact of the abuse across all broadband technologies. Overall, the analysis 
indicates that the abuse had a negative impact on broadband penetration in the Polish 
market: the level of broadband penetration in the Polish market in the abuse period 
was lower than the level of broadband penetration in the selected control markets.  

Model (1) shows the results of our base specification. Broadband household 
penetration is regressed on a number of demand and cost shifters, plus the treatment 
dummy variables. In this specification, we assumed the treated (i.e. abuse) period 
ends in the 2nd quarter of 2009, i.e. when the Commission opened its investigation 
against TP. Model (1) suggests that, because of the anticompetitive conduct of TP, the 
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Polish market experienced a lower level of broadband penetration. However, the 
estimated effect is not statistically significant. 

In the remaining models (from (2) to (4)), we dropped from the sample all the 
observations immediately following the date in which the Commission initiated its 
proceedings. The underlying idea is that the Commission’s intervention has only 
gradually stopped TP’s anticompetitive conduct. Indeed, the market investigation 
carried out by the Polish national regulator (UKE) in 2010, demonstrated that, at that 
time, there were still problems hampering fair and effective competition in the Polish 
broadband market. By dropping the observations immediately following the beginning 
of the Commission’s proceedings, we excluded from the sample all those transitory 
factors that could have distorted the estimates of the market outcomes in the 
benchmark period. 

In Model (2), we dropped two years, from the 2nd quarter of 2009 to the 2nd quarter of 
2011, thereby excluding the entire period of the Commission’s investigation up to the 
publication of the Commission’s decision. The estimated effect is still negative and 
statistically significant. Specifically, results suggest that, prior to the Commission’s 
intervention and because of TP’s anticompetitive conduct, the level of broadband 
penetration in Poland decreased by 0.0075 compared to the selected control 
countries.152 

In Model (3), we limited the analysis to the CEEC. The results show that, prior to the 
Commission’s intervention, the abuse had a negative impact on penetration, although 
the estimated effect is not statistically significant from zero. As extensively discussed 
in 7.2.1, the limited number of control countries may reduce the reliability and 
precision of our estimate and we consider this control group as a second best.  

The empirical analysis is consistent with the interpretation that TP has abused its 
dominant position and hindered the growth of broadband penetration and hence the 
Commission’s decision has been appropriate. However, as extensively discussed in 
section 7.2.1, we are not able to estimate which has been the effect of the abuse in its 
entirety; indeed, the estimated effect measures the effect of the abuse as removed by 
the Commission’s intervention.  

Model (4) represents an extension of Model (2). The objective of Model (4) is to 
investigate whether the abuse has heterogeneously affected the penetration of 
different broadband technologies. In particular, we are interested in the effect on the 
DSL market, since TP was hindering access to its own DSL-capable copper network.  

The variable Treated*Abuse period measures the average effect of the abuse in the 
Polish broadband market. The variable Treated*Abuse period*DSL measures the 
additional impact of the abuse in the DSL market. Results suggest that the abuse had 
an additional impact in the DSL market by further reducing broadband penetration by 
0.018 (compared to the average effect). The sum of the coefficients of the two 
treatment variables (Treated*Abuse and Treated*Abuse*DSL) is significant and it 
indicates that the abuse reduced the penetration of DSL services by 0.021 in Poland, 
compared to its control countries.  

The lack of significance of the coefficient of the variable Treated*Abuse period (i.e. the 
average effect of the abuse) might indicate that the estimated negative effect is 
mainly driven by the development of DSL broadband technologies. In Appendix D, we 
further explore the heterogeneity of the average estimated effect by looking at the 
impact of the abuse on the penetration of the remaining broadband technologies. 

                                           
152 The outcome variable, broadband penetration, goes from 0 to 1. 
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Most of the control variables show the expected signs. In particular, the level of 
income has a positive and significant impact on penetration, thereby indicating that 
broadband penetration is higher in richer countries. Moreover, the regulated wholesale 
access fee for the LLU has a negative impact on broadband penetration (although not 
significant). The percentage of rural population seems to have a positive and 
significant impact on broadband penetration, although we would have expected the 
opposite. Similarly, the period since DSL launch seems to have a positive and 
significant impact on penetration: we would have expected that countries with larger 
experience of DSL will have higher level of broadband penetration. However, the 
increase in penetration might follow a non-linear trend and might flatten when the 
market matures. The coefficient of this variable might hence be biased by such an 
effect. 

Nonetheless the main results of our analysis are consistent and robust: in Appendix D, 
we show the results of additional specifications which confirm that, prior to the 
Commission’s intervention, the abuse had a negative impact on penetration, especially 
in the DSL market. 

7.3.2 Effects on prices 

The analysis on penetration shows that the abuse decreased the level of broadband 
penetration in Poland, compared to its control countries. Moreover, the estimated 
negative effect seems to be higher if we focus on the DSL market (compared to the 
remaining broadband technologies, namely cable, fiber, FWA). In order to get a 
comprehensive overview on the impact of the Commission’s decision, we also look at 
the effect on broadband retail prices.  

The outcome variable is the broadband retail prices charged by each operator, for 
each technology connection (DSL, cable, fibre, FWA connection), in each country. 
Prices are given by the ratio of broadband revenues by the number of fixed broadband 
subscribers. 

Figure 7.2 shows the trend in broadband prices for Poland and the selected control 
countries. Once again, the common trend requirement has to be evaluated on the 
right hand side of the graph, since the counterfactual is estimated through the post-
intervention period. The vertical red line indicates the date in which the Commission 
started its investigation (i.e. April 2009). As in the penetration analysis, we carry out a 
formal test to investigate the validity of the common trend assumption. The formal 
test confirms such assumption: the difference between the two trends is very small (it 
ranges from 0.006 to 0.008) and statistically significant only at the 10% level. Hence, 
the common trend assumption can be considered satisfied153. 

                                           
153 This applies to the main control group (with both Western and Eastern countries) and the CEEC control 
group. 
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Figure 7.2 – Evolution of broadband prices – Poland against its control group 

 
Source: Lear based on Analysys Mason’s data 

Note: The vertical red line indicates the intervention date (2009q2) 

Table 7.4 shows the results of our DiD analysis. The dependent variable is the natural 
logarithm of the ARPL, for each operator, broadband technology and country. We use 
fixed effects at operator-technology-country level and clustered standard errors at 
operator-country level. 
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Table 7.4 – Abuse effect on retail prices – DiD estimates 

  (1) (2) (3) (4) 

  Base Drop obs up to 
2011q2 CEEC DSL 

VARIABLES l_Rev_sub l_Rev_sub l_Rev_sub l_Rev_sub 
Abuse period -0.0120 -0.0263 -0.0383 -0.0356 
  (0.0140) (0.0276) (0.0362) (0.0284) 
Treated*Abuse period 0.00534 0.0327 0.0257 0.00769 
  (0.0441) (0.0857) (0.0871) (0.0707) 
Treated*Abuse period*DSL    0.0747 
     (0.1141) 
DSL    0.0783* 
     (0.0437) 
Income (log) 0.00337 0.00802 0.0149 0.0290 
  (0.0824) (0.0843) (0.0703) (0.0853) 
Mobile bb penetration -1.780*** -1.532*** 0.223 -1.518*** 
  (0.5341) (0.5591) (0.5877) (0.5621) 
Population (log) 2.927** 2.489** 4.783*** 2.291** 
  (1.1968) (1.1224) (1.7267) (1.1361) 
Percentage of residential 
subscribers 1.309*** 1.223*** 0.819*** 1.187*** 

  (0.3378) (0.3199) (0.2938) (0.3134) 
LLU pricing (log) 0.0560 0.00677 -0.174** -0.00633 
  (0.1504) (0.1701) (0.0797) (0.1718) 
Shared access pricing (log) -0.0479 -0.0274 0.152*** -0.0255 
  (0.0596) (0.0671) (0.0551) (0.0675) 
Years from DSL launch -0.000482 -0.00182  -0.00349 
  (0.0084) (0.0096)  (0.0095) 
Constant -51.21** -34.80** -63.99** -32.05* 
  (21.6456) (17.2366) (24.3601) (17.4132) 

     
Observations 5,909 4,758 2,018 4,758 
R-squared 0.871 0.855 0.911 0.776 

cluster Operator 
_Country 

Operator 
_Country 

Operator 
_Country 

Operator 
_Country 

Country specific time trends YES YES YES YES 

FE Operator 
_Tech_Country 

Operator 
_Tech_Country 

Operator 
_Tech_Country 

Operator 
_Country 

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

Source: Lear based on Analysys Mason’s data 

As previously, Model (1) shows the results of our base specifications while in Model (2) 
and (3) we drop respectively two years of observations from our sample. Finally, 
Model (4) explores the potential heterogeneity of the average treatment effect in the 
DSL market. 

Overall, the analysis shows that, prior to the Commission’s intervention and because 
of the abuse, broadband retail prices were higher in Poland than in its control 
countries. This is particularly evident for the DSL market. However, results are never 
significantly different from zero.  
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Appendix D provides the results of additional specification. In particular, we try 
different specifications in which we control for the characteristics of the service 
provided (at least at market level), such as the average connection speed and the 
presence of bundle offers. The DiD coefficient is still positive but not significant. 

We also investigated the effect of the abuse (and the decision) on the price charged 
by the incumbent in the DSL market. The outcome variable is the average price 
charged by the incumbents, in the treated and control countries, for DSL-based 
services. Since TP’s refusal to supply concerned its DSL network, we expect, as in the 
penetration analysis, greater effects at the DSL level. Indeed, results show that, due 
to the abuse and prior to the Commission’s intervention, the prices charged by the 
Polish incumbent were 10% higher, if compared to the incumbents in the control 
countries. However, we suggest caution in the interpretation of this result since the 
lack of significance of the remaining specifications challenges its robustness. 

7.4 Qualitative evidence 

The empirical analysis shows that prior to the Commission’s intervention and due to 
TP’s anticompetitive conduct, Poland has witnessed a slightly lower level of broadband 
penetration. On the other hand, the effect on prices seems to be not statistically 
significant. 

As extensively discussed in section 7.2, the application of the ex-post evaluation 
techniques in an abuse case is more complex than in the other cases as the period 
before the decision cannot be used to estimate the counterfactual. 

In light of the caveats of the empirical analysis, this section integrates the 
econometric results with the available qualitative evidence in order to provide a 
broader picture of the development of the Polish market in the analysed period. 

7.4.1 The evolution of penetration and prices 

Figure 7.3 shows the evolution of the number of DSL lines for the alternative 
operators in Poland. The blue bar indicates the number of DSL lines owned by the 
alternative operators, while the red bar indicates the number of incumbents’ DSL lines 
over which alternative operators get access through the LLU wholesale service.  
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Figure 7.3 – Evolution of LLU access in Poland 

 
Source: Lear elaboration on Analysys Mason data 

It is quite evident that before the Commission’s intervention, in particular before the 
beginning of 2009, the Polish alternative operators were not getting access to the 
incumbent’s copper network. Alternative operators were providing DSL-based services 
mainly through their own facilities. For example Netia invested in their wholly owned 
copper last mile networks from early 2007.154 

The anticompetitive conduct engaged by TP has forced the alternative operators to 
duplicate the incumbent’s network. This is completely different from what was 
occurring in the rest of Europe at that time: indeed, the number of DSL lines built and 
owned by alternative operators in the rest of Europe (i.e. on their own copper loops) 
was nearly zero and alternative operators were mainly providing DSL-based services 
through the incumbent’s network.155 

Figure 7.3 is a striking indication of the fact that TP has hindered alternative 
operators' access to its DSL network, at least before 2009. However, the ultimate 
objective of this chapter is to estimate which has been the market wide effect of TP’s 
abuse on broadband services’ penetration. 

Figure 7.4 shows the percentage of subscribers for each technology in each year156 for 
Poland and all the other European countries. 

DSL is the most widespread broadband technology both in Poland and in the European 
countries, although its percentage (over total broadband penetration) is decreasing 
over time. Nonetheless, the Polish market is characterised by a greater presence of 
alternative technologies, and in particular by fibre and cable connections. The Polish 

                                           
154 See section 4.3.2. 
155 This is based on Analysys Mason’s database. 
156 We considered the number of subscribers at the end of each year, quarter 4. 
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cable operator, UPC, is the second broadband operator after TP. The proliferation of 
alternative technologies in Poland may be interpreted as a consequence of the TP 
abuse. Without having access to the incumbent’s network, alternative operators had to 
invest into different technologies to enter the retail market: 

§ Netia has followed a strategy of acquiring smaller, local Ethernet LAN/fibre 
broadband network operators, with 22 such companies consolidated between mid-
2007 and end-2009; 

§ Multimedia Polska (MP) offers only cable access services. In 2007, MP increased its 
household footprint by more than 120 000, mostly through new acquisitions, and it 
kept up a roughly similar rate of expansion in 2008 and 2009 but, in contrast to 
prior years, mostly via the expansion of its own infrastructure. MP was the first 
operator in Poland to launch IPTV services. 

Figure 7.4 – Share of subscribers by technology – EU versus PL 

 
Source: Lear elaboration on Analysys Mason data 

The qualitative evidence described above shows the likelihood that TP’s conduct 
prevented alternative operators from entering the DSL market (see Figure 7.3). This 
might have slowed down the growth in take-up of DSL-based services in Poland. The 
empirical analysis presented in section 7.3.1, and in particular Model (4), showed that 
the estimated negative impact on broadband penetration might be mainly driven by 
the development of DSL technologies. On the other hand, alternative operators have 
been forced to invest in alternative technologies, mainly fibre and cable, earlier than 
their European peers. The development of alternative technologies may have 
mitigated to some extent the negative impact of TP’s abuse in the DSL market. This 
might explain why the estimated effect on penetration is small, although negative and 
significant. 

Figure 7.5 shows the evolution of broadband prices (measured as broadband revenues 
per subscriber) in Poland. Interestingly, the DSL-based services are much more 
expensive than fibre and cable services along the entire period of analysis. This might 
be interpreted as an effect of the abuse: by refusing to supply access to its wholesale 
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broadband products, TP foreclosed its competitors from the DSL market and increased 
prices. On the other hand, alternative operators invested in alternative technologies 
and promoted competition in such markets. It is worth noticing that prices for DSL-
based services decrease after the end of the abuse but still represent one of the most 
expensive services in the Polish broadband market.  

Conversely, in other European countries, and in particular in Western Europe, DSL-
based services were usually much cheaper than fibre services along the entire period 
of analysis. Indeed, fibre has been introduced more gradually in Western European 
countries and it now represents a higher-quality, and hence more expensive, 
alternative to the basic DSL services.  

The empirical analysis showed that TP’s abuse increased prices, but this is not 
statistically significant. We also investigated potential heterogeneous effects for the 
price charged for DSL services but the estimated effect, although bigger than the 
average effect, is still positive and not significant.  

Figure 7.5 – Evolution of broadband retail prices - Poland 

 
Source: Lear based on Analysys Mason data 

7.4.2 The evolution of the average connection speed 

This section presents a qualitative analysis of the average fixed connection speed in 
Poland and in the EU. The purpose is to provide some insights on the evolution of the 
quality of Polish broadband services before and after the Commission’s intervention. 
Figure 7.6 describes the trend of broadband speed throughout the period considered 
for Poland, the European countries and the subset of Eastern European countries. 
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Figure 7.6 – Average connection speed in Poland, EU 28 and Eastern European countries 

 

Source: Akamai’s State of the Internet Report 

The three series show an increasing trend over the period of analysis: the average 
connection speed, which in 2007 was roughly around 3000kbps on average in the EU, 
reached almost 10000kbps in the end of 2014, with a huge increase in the last quarter 
of 2012.  

The average speed of Eastern European countries is slightly higher than the European 
average, since Estonia, Latvia and Czech Republic present broadband speed values 
which are far above the European mean. 

Polish average connection speed, instead, is particularly low with respect to its 
European peers, especially before 2011. However, starting from the beginning of the 
investigation and especially after the Commission’s decision, the distance between the 
European and Polish series started to reduce. 

Figure 7.7 provides further insights into the evolution of the gap between the average 
connection speed in Poland and Europe. During the period of the abuse, the Polish 
market has been mostly characterised by lower-speed technologies. It is likely that 
the absence of fierce competition in the DSL market (due to the anticompetitive 
conduct of TP) discouraged the Polish incumbent from investing in quality and hence, 
into high-speed technologies. Indeed, before 2011, Polish subscribers were mostly 
connected at 2Mbps, whereas European subscribers were, on average, connected at 
speeds between 2Mbps and 10Mbps. Starting from 2009, Polish subscribers switched 
from low-speed connections (lower than 2Mbps) to faster ones, as had happened in 
other European countries. However, the Polish market has been characterised by a 
more dramatic shift to higher-speed connections – e.g. those between 30Mbps and 
100Mbps – and by a lower take-up of connections with speeds between 10Mbps to 
30Mbps, with respect to the other EU countries. This might be related to the take-up 
of cable services. 
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Figure 7.7 – Broadband penetration by speed band in Poland and Europe 

 
Source: Digital Agenda Scoreboard 2015 

It is worth noticing that Polish broadband services’ speed started growing around the 
end of the abuse of TP, although we cannot reach any definitive conclusion on the 
causal link between the end of the abuse and the change in average broadband speed 
in Poland. 

7.5 Conclusions 

The qualitative and quantitative analyses presented above show that the 
anticompetitive conduct pursued by the incumbent has hindered the development of 
broadband services in the Polish fixed market and hence, the Commission’s decision 
was appropriate.  

The identification of a counterfactual case poses several challenges and does not 
enable a complete assessment the effectiveness of the Commission’s decision. The 
empirical results of the penetration analysis indicate that, prior to the Commission’s 
intervention, Poland was suffering a lower level of broadband penetration compared to 
its control countries. This suggests that the decision increased broadband penetration 
in the market but does not allow a conclusion to be drawn as to whether the 
Commission has been able to restore the competitive conditions would have prevailed 
in Poland in the absence of the abuse. 

The evidence on prices is less straightforward. The results of the quantitative analysis 
are positive, thereby indicating that, prior to the Commission’s intervention, Poland 
was suffering higher level of broadband prices. However, the obtained estimates are 
not significant. The qualitative analysis points out that the prices of Polish DSL-based 
services were higher than the prices of alternative broadband technologies over the 
entire period of analysis. This might have been caused by the abuse.  

The empirical analysis suggests that the estimated effects, where significant, are most 
acute in the DSL market. TP was refusing to supply wholesale access products to its 
DSL-capable copper network and the anticompetitive conduct mostly concerned the 
DSL market. However, the marked effect in the DSL market may also obscure 
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differences in the effect of the abuse in urban and rural areas. Rural areas are 
typically served by the legacy network – the morphology of the territory and the low 
business and population density makes investment in alternative and new 
infrastructure less profitable. Alternative operators prefer entering urban areas since 
the larger, denser subscriber base allows them to recoup their investment faster157. 
The negative effects of the abuse in the urban areas might have been counterbalanced 
by the deployment of alternative broadband technologies (mainly cable and fibre). In 
rural areas, by contrast, the less favorable business case for alternative technologies 
is likely to make the impact of TP’s anticompetitive conduct more intense – this 
hypothesis would be consistent with the stronger estimated effects in the DSL market. 

                                           
157 See section 4.1.2.1 on the fixed network coverage. 
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8 State aid schemes to bring basic broadband to rural 
areas (Germany, 2008-2010) 

In this chapter we study the effect of several state aid schemes that aimed to support 
the development of basic broadband infrastructure in rural areas in Germany. This is 
an important area for policy research, as there is limited empirical evidence on the 
effect of state aid in such an important sector as broadband, especially at the level of 
aggregation and detail that we provide. Moreover, there is little or no empirical 
evidence on the effect of state aid on competition. As such, this chapter offers 
probably the first complete ex-post evaluation of state aid control, not only on basic 
broadband markets but also overall.  

Several reasons led us to select this case from all the possible state aid cases in 
telecoms markets. First, the regional nature of the scheme better allows us to address 
the issue of identification (i.e. the definition of a suitable untreated control) than 
nation-wide schemes as the affected regions can be compared to non-affected regions 
within a common national market. Second, the schemes are focused in scope and, 
therefore, their effect is easier to identify. Third, the data availability for Germany is 
particularly good as detailed information on broadband coverage as well as the 
number and type of ISPs is available at the municipal level. Finally, there exist several 
recent academic papers analysing the broadband markets at this level of aggregation 
(e.g. Falck et al, 2014 and Nardotto et al., 2015) which can be used to support several 
methodological choices for our analysis.  

8.1  Factual background 

Germany, like most other European countries, has recently allocated significant 
funding towards the development of broadband infrastructure as it is seen as a crucial 
driver for economic and social development.158 Indeed, between 2007 and 2015 
Germany has allocated almost €7.9 billion in a wide range of national and regional 
schemes for basic as well as NGA broadband coverage – such as grants, tax 
exemptions and tax breaks, equity participations and soft loans.159 The current 
thought on these aid schemes is that substantial investments are required to achieve 
wide broadband coverage. While most of this investment should ideally come from 
private operators, in certain areas of the country some form of public financing is 
needed as private investment would not be profitable. 

In this chapter, we investigate the impact of a national aid scheme as well as 
subsequent regional programmes in Bavaria and Lower Saxony that received approval 
from the EC. We only focus on those schemes that subsidised basic services in regions 
with limited coverage and not on those subsidising the investment in NGA networks. 
First, scheme N115 was issued in July 2008. It was a €141 million aid scheme to 
provide incentives to private operators to offer affordable basic broadband services in 
rural areas of Germany that did not have coverage. While the aid scheme created a 
general programme for the entire country, regional authorities could only implement it 
if at least some areas in that region were identified as ‘white areas’.160 Specifically for 

                                           
158 See https://ec.europa.eu/digital-single-market/en/financing-broadband-project. 
159 Source: http://ec.europa.eu/competition/state_aid/register/. According to several reports by German 
authorities, only a fraction of this potential aid has been effectively used to subsidise infrastructure projects. 
160 The Commission defines different types of areas that can apply for aid: i) white areas, where no provider 
is active; ii) grey areas, where only one provider is active; iii) black areas, where two or more providers are 
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this scheme, intervention areas were designed at the level of municipalities, which 
were the implementing authorities, while the aid recipients were the operators 
designated as beneficiaries via tenders. This scheme was in accordance with the 
support of the construction of basic broadband service networks (‘Grundversorgung’ – 
broadband coverage below 2Mbps Download) later stated in the broadband guideline 
of the EC of 2009.161  

The aid intensity for each single infrastructure project was related to the so called 
‘profitability gap’, i.e. the “difference in investment costs and profitability thresholds 
for providing similar broadband services in rural areas compared to urban areas” 
(decision N 115/2008, pg. 4) and was initially limited to a maximum amount of 
€200 000 in public funding for each project. 

As the N115/2008 scheme was not sufficiently employed, the German authorities 
notified amendments with the schemes N368/2009 and N299/2010.162 The 
amendments aimed at i) modifying some of the rules approved in the previous scheme 
(aid for broadband deployment); and ii) allow the possibility for broadband operators 
“to use ducts infrastructure which has been constructed by the municipality via a 
combination of federal, regional (Land) and municipal funding and is owned by the 
municipalities (ducts support)” (N368/2009, pg. 2).  

These national schemes, which were mostly concerned with private households, were 
a trigger for regional schemes in the states of Lower Saxony (Niedersachsen) and 
Bavaria (Bayern), which were focused especially on broadband availability for 
businesses. Lower Saxony and Bavaria decided to mobilise additional public funding of 
around €45 million to help further reduce the digital gap in their respective regions. 
These schemes were not expected to be implemented in addition to the national 
scheme and projects under one scheme received funding under that scheme only. 
However, within the same geographical area several projects were implemented under 
the various schemes. The Commission endorsed these schemes (N237/2008 and 
N266/2008, respectively). Moreover, the schemes N243/2009, N33/2010, and 

                                                                                                                                

 

 

 
active. The programmes discussed in this study were only focused on improving the broadband availability 
in white areas. 
161 According to the Commission decision (Decision N115/2008, pg. 3) „The legal basis of the notified 
measure is the "Gesetz über die Gemeinschaftsaufgabe "Verbesserung der Agrarstruktur und des 
Küstenschutzes" (hereafter: "GAK") and the "GAK Rahmenplan 2008 – 2011; Grundsätze für die Förderung 
der integrierten ländlichen Entwicklung; Teil B: Breitbandversorgung ländlicher Räume" (hereafter: "GAK 
Teil B"), The latter legal basis stipulates the context and general conditions for granting aid for broadband 
measures and explicitly makes a reference that all broadband aid measures should be fully compliant with 
the current Commission decision. In addition, insofar as a project is co-financed by the European 
Agricultural Fund for Regional Development (hereafter: "EAFRD"), the measure shall also comply with the 
Council Regulation No 1698/20058. […] The measure targets geographic locations in Germany where no or 
insufficient broadband services are available to citizens and businesses. The German authorities consider 
insufficient broadband coverage if a minimum (download) bandwidth of 1Mbps is not available at affordable 
prices.” 
162 According to the German Ministry for Agriculture, only 20% of the available funding was used by the end 
of 2009. The remaining funds were transferred to the subsequent years. Yet by the end of 2010, projects 
within the GAK framewotkseem to lie almost exclusively within municipalities in Bavaria and Lower Saxony. 
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N249/2010 expanded and prolonged these previous national schemes for the 
extension of adequate basic broadband coverage in the two regions.163 

In all the cases, the Commission has taken into consideration the potential 
qualification of aid as de minimis, which states that small funding (less than €200 000 
over a period of 3 years in the original schemes) is not supposed to have substantive 
competitive effects and affect trade between Member States. Therefore, each of the 
projects financed under the different schemes, alone, could not be considered to be 
state aid. 164 Yet, concerns were raised since some service providers were expected to 
be awarded aid for several local projects in different municipalities and, therefore, 
could receive cumulative aid in excess of €200 000 over 3 years. Nevertheless, the 
Commission ruled that the distortions of competition and the effect on trade were still 
limited, and therefore that the overall impact of the measures was positive. Moreover, 
the Commission stated that the measures were in line with the objectives of Article 
87(3)(c) of the EC Treaty because they facilitated the development of economic 
activities such as retail and wholesale broadband services.  

In sum, several schemes were approved between the summer of 2008 and the end of 
2010 to offer support for the expansion of basic broadband networks in Germany. The 
investment supported by these schemes took place slowly over a period of several 
years, but mostly from 2012 onwards. In this chapter, we will investigate the 
cumulative effect of the above mentioned schemes as it has been proven impossible to 
gather specific and separate information on the amount of aid awarded under each of 
the schemes. 

8.2 Empirical strategy 

To reach a clear identification of the causal effects of the different state aid schemes 
we adopt a DiD methodology.165 The best possible scenario for such an approach is 
when regional variation is available. Indeed, comparing different regions of the same 
country has the advantage that unobservable national institutional and regulatory 
trends, which are key drivers of the policy decision and the outcomes, are common 
across regions. Of course, to successfully use regional variation, it is necessary that 
the policy under investigation was applied differently across different local areas as in 
our case. This is indeed the case for our study, as some municipalities requested and 
implemented the aid while others did not.166 

The basic empirical model consists of estimating an outcome equation of the following 
form:  

𝑦𝑚𝑐 =  𝛼 +  𝛿𝑝𝐶𝑜𝑡𝑐 + 𝛾𝑡𝐶𝐶𝐶𝑡𝑚 × 𝑝𝐶𝑜𝑡𝑐 + 𝑋𝑚𝑐 + 𝜇𝑚 + 𝜀𝑚𝑐, 

                                           
163 Notice that the N115/2008 scheme prohibited cumulation with any other State aid broadband measures 
including any separate broadband measures designed by the German states (Länder). Given the data at 
hand, it was only possible to verify that cumulation did not occur for the state of Lower Saxony, where we 
do not observe any overlap between municipalities that implemented the national and the regional schemes.   
164 Prolongations and amendments moved the aid amount beyond de minimis level, yet the Commission 
approved the schemes anyway. 
165 This is similar to the empirical strategy pursued in section 6.2 and 7.2, however in this case we have 
cross-region, rather than cross-country, variation. 
166The municipality was the administrative unit in charge of applying for the aid. Therefore, it is the natural 
unit of observation for our analysis. However, some projects might have been coordinated among several 
municipalities, especially if they used the same MDF. For instance in Lower Saxony, we observe that several 
schemes have been implemented by ‘Samtgemeide’, an administrative division that associates several 
municipalities and executes administrative duties for them. For a further discussion on the choice of the 
relevant unit of observation, see section 8.3.2. 
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where the outcome y in municipality m at year t is a function of market demand and 
supply drivers, as well as other geological and technical determinants of competition 
and investment (𝑋𝑚𝑐), municipality fixed-effects (𝜇𝑚) to account for time-invariant 
unobserved heterogeneity across municipalities. The error term 𝜀𝑚𝑐 is assumed to be 
heteroskedastic and correlated among observations in the same municipality.167 The 
dummy 𝑡𝐶𝐶𝐶𝑡𝑚 is equal to one for the municipalities that were affected by the policy 
intervention, i.e. implemented the aid, and zero otherwise. The dummy 𝑝𝐶𝑜𝑡𝑐 is equal 
to one for the post-intervention year (2015), whereas the year of comparison (the 
base year) is the year 2010.168  

The key variable of interest is the interaction between ‘post’ and ‘treat’ whose 
coefficient (𝛾) measures the outcome change in the treated municipalities relative to 
the outcome change in non-treated municipalities: the average treatment effect. This 
coefficient quantifies the additional variation experienced by the outcome of those 
municipalities, which were affected by the scheme with respect to the average 
outcome change for those municipalities, which were not (or less) affected, as we will 
specify in more detail below. The coefficient for the post-period (𝛿) measures any 
outcome change common to all municipalities.  

As the allocation of the aid was not a random treatment, we perform a preliminary 
step designed to eliminate selection bias in our sample of municipalities by identifying 
appropriate treated and control groups through a matching procedure. This helps us 
significantly improve on the standard DiD framework discussed so far. 

8.2.1 Identification: Choice of the control group 

The choice of the control group is key in any evaluation study. Our challenge is to 
identify those areas that did not implement any state aid, but that had ex-ante the 
same attractiveness for broadband investments of those areas that did implement the 
aid. In this way, the areas that did not implement the aid provide the counterfactual 
outcome for how the subsidised areas would have performed without the subsidy.169 
This would therefore mimic a situation in which the treatment (i.e. the subsidy) was 
randomly assigned.170 In order to find the right counterfactual example, we implement 
a matching procedure using different samples, as we will explain in detail in section 
8.4 where we carefully discuss which exact variables we use for the matching 
procedure and which variables we use as controls in our main regressions, as well the 
choice of the counterfactual(s).  

                                           
167 Results are robust to clustering errors at the ‘Kreis’ (the next administrative unit) or state-level. This 
might be important to control for cross-municipality spillover effects. See also the discussion in footnote 
181. 
168 We use 2010 as baseline year given that the aid was awarded in 2009-2010 and the money transferred 
in 2011 the earliest, although the first programme was approved in 2008. Furthermore, we could have 
looked at how the different aid schemes had a differential impact over the years. Unfortunately, we only 
received information on the total aid budget each municipality had at its disposal for implementation at the 
end of both the national and regional schemes. As a robustness check, however, we did also look at the 
effects of the aid in 2013 and 2014. These are, as expected, qualitatively similar but smaller in size. 
169 Note that this logic is quite different than an instrumental strategy where the idea is to find a source of 
exogenous variation that can explain why some areas did get the aid and others not. 
170 We checked whether both treated and control areas met one of the main eligibility criterions for receiving 
aid under the analysed schemes, i.e. whether the municipalities contained white areas. While it is not 
impossible to have clear-cut data on the deployed infrastructure within a municipality, we can use data on 
availability to check this condition. We indeed see that none of the treated and control municipalities had full 
coverage at 1Mbps at the end of 2008.  
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8.2.2 Outcome variables 

The Commission’s conditions to grant the state aid are twofold. First, it should address 
the alleged market failure that called for its application, i.e. the aid needs to be 
appropriate, proportionate, and effective. Second, it has to do so without distorting 
effective competition. Hence, to evaluate the Commission’s decision to allow the state 
aid scheme, we will need to look at these two different dimensions.  

We look at basic broadband coverage as the outcome variable to assess the 
effectiveness of the state aid. Comparing the development of broadband infrastructure 
in municipalities that implemented the aid schemes to the development in similar 
areas that did not implement the aid, we identify whether the aid solved the targeted 
market failure. The second dimension that needs to be evaluated is whether the 
scheme(s) did negatively affect competition. This is the most important element for 
the retrospective evaluation of state aid control decisions. As a proxy for the intensity 
of competition we use the number of active ISPs in each municipality. Since the aid 
was supposed to be technologically neutral, we will not only look at its impact on the 
evolution of the DSL network and the level of competition therein but we also analyse 
whether it has an impact on other technologies – such as mobile broadband – that 
were also supported by the aid schemes.171 

Focusing on the number of firms, and hence also market entry, has several 
advantages. First, we have precise information both on the number and the type (i.e. 
the technology) of the firms operating in each municipality.172 Thus, we are able to 
quantify the effect of the aid in terms of entry of firms at the local level. Moreover, we 
can distinguish between the effect of the aid on entry by DSL as well as mobile 
operators – either of which are likely targets of the aid – and the effect of the aid on 
entry by operators using a different technology, such as cable and fibre, which were 
unlikely to be granted the aid. 

Second, the literature has shown that entry, by leading to a higher number of 
competing firms, also induces a more competitive conduct. This affects not only price 
but also other competitive dimensions, such as product differentiation and product 
quality. For instance, Xiao and Orazem, (2011) study the relationship between the 
number of active IPSs and the level of competition in the US’s fixed broadband 
market. They conclude that at least three operators are needed to ensure a high 
enough level of competition as reflected by lower prices. Nardotto et al. (2015) show 
that market entry induced by the introduction of an open access policy (in particular 
LLU) had the effect of fostering both product differentiation and large quality 
improvements in the UK’s fixed broadband market. Examples for the positive link 
between entry – or more in general the number of firms active in a market – and 
competition can also be found for other sectors, such as the mobile telecoms industry 
(Genakos et al., 2015), the banking sector (Cohen and Mazzeo, 2007) and the food 
industry (Toivanen and Waterson, 2005).  

To assess whether and how the aid affected competition, we will therefore compare 
entry patterns in municipalities that implemented the aid to that in control 

                                           
171 Technically, DSL, mobile (LTE), and cable technologies can deliver basic broadband and therefore they 
could be within the scope of the subsidised measures – either as direct beneficiaries, or as access seekers to 
the subsidised infrastructure. Instead, fibre is a technology designed for NGA. It seems unlikely that it 
would have been a beneficiary of the basic broadband schemes. Fibre deployment could in principle be done 
using access to ducts built for part of the basic infrastructure, but it is very unlikely that this was the case. 
172 Since the aid was supposed to be technologically neutral, we will not only look at its impact on the 
evolution of the DSL network and the level of competition therein but we also analyse whether it has an 
impact on other technologies such as mobile broadband. 
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municipalities. The aid in the form of financing investment in infrastructure – coupled 
with open-access provisions – is expected to reduce costs for entrants. If this did not 
happen or the state aid even hindered entry (for instance by serving as an entry 
barrier to potential entrants) then we can conclude that the state aid negatively 
distorted competition.  

Focusing on the number of firms as a measure of competition will also allow shedding 
some light on an additional and important question for telecoms markets: whether 
examples of complementarity or substitutability exist between platforms. First, we can 
analyse whether the aid helped the entry of new operators in DSL and mobile markets 
and which operators did actually enter (established incumbents or smaller entrants). 
Second, we can analyse whether the aid favoured or prevented entry in other 
technologies such as cable and fibre. 

8.3 Data 

We collected data from several sources and created a specific database apt to perform 
the ex-post evaluation discussed in the previous section. This dataset is a panel of 
virtually all West German municipalities for the years 2008-2015.173 It is characterised 
by three main components reflecting our dependent variables (broadband availability 
as well as number and identity of ISPs), treated status, and control variables. 

8.3.1 Dependent Variables 

We obtained our data from the firm TÜV Rheinland Consulting GmbH. The data has 
yearly observations from 2010 to 2015 on broadband coverage at different speeds 
(2Mbps, 6Mbps, ³16Mbps), and reports the name and the technology (DSL, mobile, 
cable, fibre) of the operators offering broadband services in each municipality.174 TÜV 
collects and geo-references this specific information for the German Federal Ministry 
for Transport and Digital Infrastructure within the ‘Future Broadband’ project 
(http://www.zukunft-breitband.de/).  

Due to budget limitations and because East Germany is characterised by very different 
technological conditions,175 we focus on West German municipalities: Baden-
Württemberg, Bavaria (Bayern), Hesse (Hessen), Lower Saxony (Niedersachsen), 

                                           
173 Municipalities change over time due to mergers, restructuring etc. While these processes only affect a 
small number of municipalities, it still makes difficult to construct a fully balanced panel for a long period of 
time since precise information on the pre/post shares of merging and splitting municipalities are not 
available. 
174 Availability means the share of the population that can access the internet. 
175 The telecommunication infrastructure in Eastern Germany (especially the location of the MDF) was set up 
after the German reunification in the 1990s rather than in the 1960s for Western Germany. Furthermore, 
the East German network is partly based on a special type of fibre wires rather than copper in West 
Germany. Falck et al. (2014, p. 2248) stress these points when discussing their identification strategy: 
“[T]he public telephone network was only modernised after German reunification in 1990. Consequently, our 
first two instruments [i.e. the distance to the MDF and whether this distance exceeds 4,200 meters] are not 
applicable to East Germany. Instead, we introduce a third instrument. After German reunification, the 
German Postal Ministry, together with Deutsche Bundespost (the state-owned telecommunication 
monopolist at that time), decided to roll out telephone infrastructure on the basis of a special type of fibre 
wires, the so-called OPAL technology, instead of the traditional copper wires. In the early 1990s, this 
technology was considered state-of-the-art and was expected to dominate the future of communications 
technology. It is suited for voice-telephony services and a limited amount of data transmission especially in 
denser areas. As part of a subsidy scheme to support the reconstruction of East Germany (Aufbau Ost), the 
European Investment Bank (EIB) granted a sponsored loan of more than 500 million euros to Deutsche 
Bundespost in 1994 to roll out OPAL infrastructure (EIB 2013). OPAL was eventually rolled out in 213 East 
German catchment areas, covering about 11 percent of the East German population.” 
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North Rhine-Westphalia (Nordrhein-Westfalen), Rhineland-Palatinate (Rheinland-
Pfalz), and Schleswig-Holstein.  

We complemented this data with data from Falck et al. (2014) which cover broadband 
availability as well as information on the broadband network – including the location of 
the main distribution frame (MDF) – at the municipality level for the years 2005-2008. 
This database is important for our analysis to determine the so called ‘pre-trend’ – i.e. 
the time evolution before the intervention – for one of our main explanatory variables: 
broadband coverage. The last year in this dataset is 2008, which is the year before the 
aid programme was allocated.  

8.3.1.1 Coverage 

Figure 8.1 gives a snapshot of the evolution of internet coverage for the years 2010-
2015. The left panel reports the average broadband coverage in German municipalities 
between 2010, the year where the projects started to be designed and allocated (pre-
treatment period) and 2015, two years after most of the projects were implemented 
(post-treatment period). As expected, broadband coverage is both increasing over 
time, at every speed, and it is greater for lower speeds.  

However, this picture might be imprecise, as it does not take into account the 
heterogeneity in size between municipalities. Hence, we repeat the same exercise 
calculating the population-weighted average coverage, which we report in the right 
panel of Figure 8.1. 

Figure 8.1 – Broadband coverage at different speeds (population coverage)  

 
Source: DIW Elaboration on data from the ‘Breitbandatlas’ (http://www.zukunft-breitband.de/) 

As expected, the shares of population coverage are today larger because coverage is 
more complete in larger cities, as they attract more investment and have a population 
that might be more interested in internet access. However, the overall patterns are 
consistent with those in the previous table: coverage increases over time, and it is 
greater for lower speeds. 

8.3.1.2 Internet Service Providers 

The other main dependent variable for our analysis is the number and type of ISPs. 
Over the years 2010-2015, there are 248 different ISPs that appear in our database, 
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with a (gross) entry of 144 ISPs between 2010 and 2015. Table 8.1 shows the number 
of municipalities where the largest ISPs operate in 2010 and 2015.176 

Table 8.1 – Descriptive Statistics – Main ISPs 

ISP Number of Municipalities 
2010 

Number of Municipalities 
2015 

Deutsche Telekom AG 9,246 9,286 

Vodafone GmbH 5,533 9,285 

Telefonica Germany DSL 1,726 2,360 

Telefonica Germany O2 3,382 7,711 

Kabel Deutschland 1,514 2,741 

E-Plus - 9,270 
Source: DIW Elaboration on data from the ‘Breitbandatlas’ (http://www.zukunft-breitband.de/) 

To give a clearer idea of the uneven distribution of municipalities where ISPs are 
active, we find that only 14 operators are active in more than 200 municipalities, while 
the ‘tail’ of the distribution is very long: there are another 206 ISPs active in less than 
200 municipalities, which can be considered local players.177 The big players in the 
market are the incumbent and ex-monopolist Deutsche Telekom together with the two 
major pan-European operators Vodafone and Telefonica. Kabel Deutschland also 
played a relevant role, but was acquired by Vodafone in 2014. The split per technology 
(Figure 8.2) shows that these three operators are the main players in almost all 
technologies. 

                                           
176 Note that we consider Telefonica as one ISP, which can offer both DSL and mobile technologies. Further, 
we have included Kabel Deutschland, even though it is not as big as the other main ISPs. Kabel Deutschland 
is the largest cable operator and it operates nation-wide. The company was acquired by Vodafone in 2014. 
177 An in-depth analysis of the ownership structure of these operators confirmed that the large majority 
(over 95%) of them are truly independent small firms and not subsidiaries of the major ISPs. 
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Figure 8.2 – Coverage of operators by technology 

DSL 

 
Mobile 

 
Cable 

 
Source: DIW Elaboration on data from the ‘Breitbandatlas’ (http://www.zukunft-breitband.de/) 

Over the years spanned by the data, we observe a strong process of entry. Table 8.2 
reports the frequencies of market structures in 2010 and 2015, i.e. the number (and 
the percentage) of municipalities with a monopoly, a duopoly, etc. More than 50% of 
the markets in 2010 were either a monopoly or a duopoly. The picture changes 
dramatically over time. In 2015, more than half of the municipalities have either 5 or 
6 ISPs.178 

                                           
178 While it would have been interesting to look at how entry rates have been affected by the aid schemes, 
we only have information on the number of ISPs per municipality from 2010 onwards. Hence, we can only 
compare number of ISPs pre- versus post-treatment and not entry rates of ISPs. 



Economic impact of competition policy enforcement on the functioning of telecoms markets in the EU 

132 

Table 8.2 – Frequencies of the number of ISPs in 2010 and 2015, all technologies 

 2010 2015 

Num. ISPs Count Share Count Share 

1 2,302 24.79% 0 0.00% 

2 2,392 25.76% 14 0.15% 

3 1,721 18.53% 710 7.65% 

4 1,533 16.51% 1,838 19.79% 

5 1,019 10.97% 3,075 33.11% 

6 262 2.82% 2,300 24.77% 

7 or more 57 0.62% 1,349 14.81% 
Source: DIW Elaboration on data from the ‘Breitbandatlas’ (http://www.zukunft-breitband.de/) 

A split by technology also helps understanding what the driving forces of this entry 
process are (see Table 8.3). Mobile ISPs greatly contributed to the overall growth of 
the market. In particular, long term evolution (LTE) operators went from having little 
coverage in 2010 (only 22% of the municipalities had one or two) to fully covering the 
country in 2015 with a relatively strong level of competition per market. Almost all 
municipalities in 2015 have at least two LTE operators and most of municipalities have 
more than three.  

Table 8.3 – Frequencies of the number of ISPs in 2010 and 2015, by technology 

 DSL Cable LTE FTTH 

Num. 
ISPs 2010 2015 2010 2015 2010 2015 2010 2015 

0 4.5 0.2 68.7 54.6 77.1 0.2 98.7 90 

1 54.5 0.1 30.5 17.0 21.5 1.2 1.3 9.3 

2 17.8 35.3 0.8 25.6 1.4 24 0 0.6 

3 11.8 37.5 0 2.6 0 52.9 0 0.1 

4 10.3 18.2 0 0.2 0 20 0 0 

5 1.0 7.2 0 0 0 1.7 0 0 

6 0.1 1.3 0 0 0 0 0 0 

7 0 0.2 0 0 0 0 0 0 
Source: DIW Elaboration on data from the ‘Breitbandatlas’ (http://www.zukunft-breitband.de/) 

DSL and cable are more mature technologies and we do not observe the same 
expansion/entry pattern as in the case of mobile operators. This lower entry can also 
be due to the larger entry costs of the fixed broadband infrastructure compared with 
mobile networks. Nevertheless, significant entry is observed in these technological 
segments as well. In DSL, the median number of ISPs went from one in 2015 to three 
in 2015.179 For cable, the changes are much more limited and, in 2015, the majority of 
markets (55%) were still not served through this technology. Finally, fibre 
technologies – especially fibre to the home (FTTH) for which we have data – is still in 
its infancy, as can be seen from the last two columns. 

                                           
179 As discussed above, three is the number of operators that has been observed to be correlated with lower 
prices (e.g. Xiao et al., 2011). 
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8.3.2 Treatment status 

Unfortunately, it has proven impossible to get precise nation-wide information on 
which municipalities implemented aid under the schemes, which funding they used 
(national, regional, or local), which amount was available, how the projects were 
developed, and when the investment exactly happened. Moreover, it was impossible 
to obtain precise information on the process that was used to award the funds, the 
name of the aid recipients as well as the precise open-access obligations they were 
subject to. The main reason for this lack of information is that most regional 
governments did not carefully register which municipalities applied for which funding 
and how municipalities implemented the aid.  

However, we obtained some municipality-specific information for two states: Bavaria 
and Lower Saxony.180 These were the two most important states in terms of 
broadband aid as they also implemented regional schemes, which complemented the 
nation-wide one. For these two states we obtained information on how much total aid 
each municipality had at its disposal from all aid programmes up to 2013. Figure 8.3 
represents the municipalities that have implemented the aid schemes (have been 
treated) during the period 2008-2013.181 

Figure 8.3 – Municipalities receiving State Aid in Lower Saxony (left) and Bavaria (right) 

  

                                           
180 We got the information after several rounds of contact with the i) German Federal Ministry for Transport 
and Digital Infrastructure, the ii) German Federal Ministry for Food and Agriculture, the iii) Bavarian Stare 
Ministry for Economics, Media, Energy and Technology, as well as the iv) Lower Saxony Ministry for 
Economics and Transportation. 
181While we have precise information on the fact that some ‘Samtgemeide” —administrative units in Lower 
Saxony that associate several municipalities— implemented the aid in Lower Saxony we have no specific 
information for Bavaria on which administrative unit specifically implemented the schemes. Hence, wwe 
cannot exclude that neighboring municipalities coordinated their efforts to attract larger funds to reinforce 
infrastructure projects that spanned over several municipalities. This is particularly relevant, as not all 
municipalities have a MDF located on their territory and, therefore, some coordination must have been 
necessary to connect these municipalities to the next MDF located in a different municipality. While potential 
effects coming from geographic proximity and/or spillovers across municipalities are surely an interesting 
dimension to understand the heterogeneity of the aid’s effectiveness, there are several reasons that make 
us believe that the municipality is the right unit of observation for our analysis. First, the municipalities were 
actually in charge of applying for the aid (even though the aid beneficiaries were the operators that 
developed the infrastructure). Second, the information we got from the ministries as well as the entire 
policy discussion on regional broadband aid mostly focuses on the municipality level. Third, the geographic 
market definition is related to the network structure, which, in turn, is related to the old telephone prefixes 
that are quite close to the borders of the municipalities. Finally, focusing on municipalities —thus potentially 
neglecting ‘spillover effects’— would most likely cause us to understate the true average effect. Therefore, 
we see our approach as providing a conservative estimate of the aid’s effects. 
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Source: DIW Elaboration on data from the Bavarian Stare Ministry for Economics, Media, Energy and 
Technology, as well as the Lower Saxony Ministry for Economics, and Transportation 

We complemented this information with aggregate data at the state level on the 
amount of public resources available to each German state within the analysed 
schemes by the end of 2013. Figure 8.4 represents the intensity of the aid at the state 
level expressed as the accumulated total amount of available public funding (EU, 
federal, and regional) as well as the amount of public funds per capita that were 
allocated to that state by the end of the programme in 2013. 

Bavaria is the state that obtained the highest level of public financing for the 
expansion of its broadband network. According to data obtained from the German 
Federal Ministry for Food and Agriculture, Bavaria alone accounts for over €20 million  
of the ca. €49 million of public money actually spent to support broadband 
infrastructure in West Germany, which is the focus of our analysis. Lower Saxony, 
North-Rheine Westphalia, and Schleswig-Holstein are the other three major 
implementing authorities with €6.3 million, €8.8 million, and €6.5 million, respectively.  

Looking at the amount of aid per capita is also instructive, as it shows that Baden-
Württemberg, Hesse, and, to some extent, Rhineland-Palatine were states with a very 
low level of aid intensity between a quarter and a seventh of the level in Bavaria. 

Figure 8.4 – Intensity of the Aid across different States – Total amount and amount per capita 

 
Source: DIW Elaboration on data from the Federal Office for Agriculture and Food 

8.3.3 Control and matching variables  

Two dimensions are particularly important to explain the incentives for broadband 
investment: the demographic characteristics and supply-related characteristics. 
Specifically, the existing literature has proposed to look at factors that are related to i) 
the number of lines (households) in an area or in neighbouring areas; ii) the 
distribution of the population and the level of education of the population, as that 
correlates with the use of internet; iii) the distance to the backbone of the system 
(affecting investment through large infrastructure costs); iv) conformation of the 
terrain, characteristics of the soil and weather conditions (affecting investment 
through the costs to deploy fast connections); v) average distance between the 
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houses and the nodes of the grid (affecting the quality of connections and thus the 
potential demand); and vi) other institutional settings that might have had an impact 
on past and future investment.182  

For each municipality, we have a rich set of variables capturing demand and supply 
conditions affecting investment in broadband markets. These data were downloaded 
from the ‘Regionaldatenbank Deutschland’ database collected within the Regional 
Statistical Data Catalogue of the Federal Statistical Office and the statistical offices of 
the individual states (see https://www.regionalstatistik.de/genesis/online).  

Specifically, we collected information on total population, average income, education, 
age structure, unemployment, and the percentage of surface used by firms and 
industry. To more finely account for the industrial structure of a given municipality, we 
also collected information on the number of firms in each industrial sector (both at the 
1-digit and 2-digits levels). We then created variables representing the share of the 
firms in a specific sector over the total number of firms operating in that specific 
municipality. Most variables are computed at the municipality level whereas a few 
others were only available at the more aggregate district level.183  

Table 8.4 – Descriptive Statistics – Demographics 

 Mean Std. Dev. Min. Max. 

Total population 7,580 31,767 65 1,429,584 

Average income in 2007 (1,000 EUR) 32.0 6.5 11.8 212.3 

College degree 25.9 8.3 0 70.3 

Population between 24 and 65 y.o. (%) 54.4 2.7 31.7 74.7 

Population Density (people per km2) 210.9 293.9 2.4 4601.2 

Unemployment rate 5.6 2.0 1.4 18.2 

Ruggedness index 38.3 32.8 0.5 289.5 

Area for firms and industry (%) 0.7 1.2 0 16.4 

Distance to the MDF from pop centroid (in m) 2,798 1,807 11.5 14,833 

Number of MDFs within municipality 0.7 1.8 0 56 

DSL Coverage(1 Mbit) in 2005 76.3 20.6 0 100 
Source: DIW Elaboration on data from the Regional Statistical Data Catalogue of the Federal Statistical 

Office and the statistical offices of the Länder, Breitbandatlas, and Falck et al. (2014). 

We complemented this data with a dataset containing geo-conformation data (altitude, 
ruggedness) obtained from the Bundesamt für Kartographie und Geodäsie. 
Specifically, we build a ruggedness index, a measure that express the amount of 
elevation difference between adjacent cells of a digital elevation grid and thus 
captures how flat or mountainous a municipality is.184 Finally, data on the broadband 

                                           
182 Falk et al. (2014) study the effect of internet penetration on electoral outcomes. They explicitly construct 
instruments related to the factors discussed above to account for the endogeneity of broadband availability. 
Specifically, the authors suggest that DSL availability in German municipalities can be explained by 
“technological peculiarities of the traditional public switched telephone network (PSTNi), which affect the 
possibility to provide DSL in certain municipalities” (Falk et al., 2014, pg. 2224). One of the instruments 
they suggest and that we will also use to construct the control group is the distance to the Main Distribution 
Frame (MDF). 
183 The district (Kreise) is the next administrative subdivision after the municipality. There are almost 500 
districts in Germany, which means that, on average, there are 16 municipalities in each district. 
184 We first calculate the difference in elevation values from the centre of a cell and the eight cells 
immediately surrounding it. Then we square each of the eight elevation difference values to make them all 
positive and averages the squares. The ruggedness index is then derived by taking the square root of this 
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network structure (e.g. distance from the MDF and number of MDFs in a given 
municipality) were taken from Falck et. al (2014).185 Table 8.4 reports descriptive 
statistics for most information in our sample. 

8.4 Matching 

In our analysis, we use a DiD approach to single out the effect of the state aid 
schemes. The key element for this approach to be successful is the clear identification 
of a reasonable control group for the treated municipalities, as the treatment – i.e. the 
implementation of the aid – was not assigned at random. Indeed, it might be expected 
that municipalities with certain characteristics (for instance with high cost for 
broadband investments or low demand) that mostly needed an aid to boost 
investment, did implement the scheme.  

Hence, to reduce the concerns of a potential bias in the estimate of the treatment 
effect due to this endogeneity of the treatment, we define the ‘control’ municipalities 
by focusing on a subset of municipalities that we pre-select via a matching procedure 
based on their observable characteristics (socio-demographic and technological). This 
approach tries to mimic randomness in the treatment in the sense that it generates a 
control group that is as similar as possible to the treated group along several 
observable dimensions but at the same time did not get the treatment. In our 
matching procedure we include demographics, demand and supply conditions as well 
as geographic/network conditions.186 These are the most important determinants of 
the operators’ costs to invest in broadband infrastructure as well in the incentive to 
enter (e.g. Nardotto et al., 2015).187  

To enhance the robustness of our findings, we present different results based on three 
different definitions of the counterfactual example. The advantages and disadvantages 
of each of them are different such that the overall picture should lead to a robust 

                                                                                                                                

 

 

 
average, and corresponds to average elevation change between any point on a grid and its surrounding 
area. 
185 MDFs – main distribution frames – are the nodes of the telephone grid, and each house is connected to 
one, and only one, of these nodes. The distance to the MDF causes a non-linear loss in speed (quality) of a 
DSL signal; beyond a certain distance, the technology no longer works.  
186 Specifically, we use the following variables in the matching procedures: Total population, population 
density, average income, share of population with college degree, share of population aged between 24 and 
65, unemployment rate, distance to the MDF, terrain ruggedness, percentage of land for firms and industry, 
and broadband coverage (at 1Mbps) in 2008. We of course tried many other specifications adding or 
excluding variables that lead to similar results. See the discussion in section 8.4.1.1. 
187 Our approach carefully controls for selection issues based on observable characteristics. This is a quite 
standard approach in the policy evaluation literature. However, there might be selection into treatment due 
to unobservable characteristics. For instance, treated municipalities might have a more efficient 
administration that is also helpful to firms (that demand broadband) or to ISPs by making their entry easier 
or less cumbersome from a bureaucratic viewpoint. If this is the case, a different approach based on 
instrumental variables might be more appropriate. However, it is quite difficult to find appropriate 
instruments to tackle these potential endogeneity due to selection on unobservables. Moreover, it is well 
known that invalid (i.e. not exogenous) or weak instruments, might lead to estimates that are even more 
biased than simple OLS. Therefore, we think that our approach is the best possible option to study the 
causal impact of the state aid especially because the richness of our data allow us to control for many 
observable dimensions and perform several robustness checks. 
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assessment of the effects of the state aid and the Commission’s decision. Specifically, 
we will apply the following strategies 

1. We compare the ca. 1,800 treated municipalities in Bavaria and Lower Saxony 
to a sample of the other ca. 6,200 municipalities from West Germany that 
match the treated areas in terms of observable characteristics. The main 
advantage of this strategy is that we are likely to find very good matches for 
these treated municipalities as we have a large pool to choose from. The main 
disadvantage is that we cannot verify whether some of the ‘control’ 
municipalities also received aid. Therefore, the measurement of the treatment 
effect can be potentially contaminated. However, this problem is limited by the 
fact that Bavaria – and to a lesser extent Lower Saxony – were two states with 
a relatively large use of the aid.188 Hence, our estimated treatment effects 
should be biased downwards and represent a lower bound on the effects of aid, 
as some municipalities in the control group may have been treated as well. The 
control group defined through this strategy will constitute our preferred choice, 
as it allows us to use the largest number of treated municipalities (i.e. use both 
Bavaria and Lower Saxony) and achieve the best possible match.  

2. We further compare treated municipalities in Bavaria – which is best suited for 
our analysis as it received most aid – to other non-treated municipalities from 
the same state that match them in terms of observable characteristics.189 This 
strategy has the main advantage of avoiding the potential bias discussed 
above, as now we know that none of the control municipalities received aid. 
However, it has the disadvantage that the issue of the endogeneity of the 
treatment due to selection on unobservables might be more severe as we use 
municipalities in the same state that did not receive the aid. Results are 
presented in the Appendix E. 

3. Finally, we compare treated municipalities in Bavaria to other municipalities 
from a similar state that made limited use of the aid scheme. Specifically, we 
focus on Baden Württemberg as a comparator for Bavaria.190 This control group 
provides a different trade-off. On the one hand, municipalities in Baden 
Württemberg should provide a better match as this state is quite similar to 
Bavaria and this might reduce endogeneity due to unobservables. Yet on the 
other hand, the potential number of good mat per household ?ches is 
significantly lower than when choosing from the whole of Germany. Results are 
also presented in the Appendix E. 

In the following, we will present our results in different forms. For brevity, we describe 
in detail the matching procedure only for the first set of results, as its procedure is 
exactly the same for the other cases.  

                                           
188 Bavaria and Lower Saxony not only proposed additional regional schemes to the national-wide scheme as 
discussed above, but also they were much more active in implementing them (see Figure 8.4).  
189 We also report further results for Lower Saxony in the Appendix. However, municipalities are less well 
matched and are more urban (whereas the focus of the aid is on helping rural areas fill the gap). See 
section 8.5.2.1 for further details. 
190 The total amount of public resources spent by Baden Württemberg in the period 2008-2013 was limited 
to €2.7 million, while being a big state (also including the aid allocated under the regional aid scheme 
N570/2007). Indeed, it ranked second to last in terms of aid per capita among the German states. 
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8.4.1 Treated versus Control Municipalities – data from all West Germany 

In this section, we compare all treated municipalities in Bavaria and Lower Saxony to 
municipalities from the rest of West Germany. Table 8.5 reports the results of a simple 
comparison of the means for the main variables used. Treated areas in Bavaria and 
Lower Saxony are farther from the MDF, less populated and with lower density, 
slightly poorer and less educated, they have a lower unemployment rate, and have a 
lower ruggedness index. As expected, DSL coverage at 1 Mbit/s in 2005 in treated 
municipalities was lower than in the average West German municipality but the 
standard deviation is larger.191 

Table 8.5 – Descriptive Statistics – Splitting the sample between treated and control areas – 
Treated municipalities in Bavaria and Lower Saxony vs. all other municipalities in West Germany 

Source: DIW Elaboration on data from the Regional Statistical Data Catalogue of the Federal Statistical 
Office and the statistical offices of the Länder (https://www.regionalstatistik.de/genesis/online) and Falck et 

al. (2014). 

As the treated municipalities appear to be different from the other municipalities in our 
sample in terms of observable characteristics, we use a matching procedure to 
eliminate these differences. 

8.4.1.1 The Matching 

To reduce the endogeneity issue of the aid allocation, we perform a matching 
procedure to select control areas that are similar to the treated ones in terms of 
observable characteristics.192 We perform a logit regression to define the variable 
‘propensity score’ on which we match each treated municipality with a control 
municipality. We base the selection of the variables based on the existing literature. 

                                           
191 As we will discuss in section 8.5.2.1, this difference is driven by municipalities in Lower Saxony. 
192 Our empirical strategy builds on the so-called conditional independence assumption (e.g., Heckman et 
al., (1998)). This assumption requires that those variables that affect the assignment into treatment and at 
the same time the treatment-specific outcomes are observable. Once these observable common variables 
are controlled for in the matching procedure, the correlation between treatment assignment and treatment-
specific outcomes is removed and the treatment can be considered exogenous to the outcome. Therefore, 
when we implement the matching procedure we need to choose a set of explanatory variables satisfying this 
condition. Specifically, we only should include variables that influence simultaneously the assignment to 
treatment and the outcome of interest. 

  Pre-treatment (2010) 

 With Aid All other municipalities 

 Mean St.Dev. Mean St.Dev. 

Total population 6,072 15,042 8,048 35,087 

Average income in 2007 (1,000 EUR) 32.3 5.7 32.4 6.2 

College degree (%) 22.1 7.4 26.5 7.0 

Population between 24 and 65 y.o. (%) 54.3 2.3 54.1 2.8 

Population density (people per km2) 149.5 171.1 229.7 319.9 

Unemployment rate (%) 5.3 2.0 6.0 1.7 

Ruggedness index 29.9 27.6 40.7 33.8 

Area for firms and industry (%) 0.6 0.9 0.8 1.3 

Distance to the MDF from pop centroid (in m) 3,039 1,886 2,730 1,776 

Number of MDFs within municipality 0.7 1.0 0.7 2.0 

DSL Coverage(1 Mbit) in 2005 (%) 74.0 19.1 77.0 20.9 
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Note that this regression does not aim at explaining why a municipality implemented 
the aid. We only look for municipalities among the non-treated set that are as similar 
as possible to the treated municipalities. 

The matching is performed on the basis of 2008 variables (or the closest in time). By 
choosing a period well before the treatment, we are more confident of including only 
variables that are unaffected by the treatment and, thus, avoid spurious correlation. 

We experimented with a number of different specifications. The trade-off is between a 
model that is rich enough to capture the main drivers of investment and entry, but 
also allows us to achieve balancing between treated and control areas.193 We settled 
upon a specification entailing what we consider being the core set of characteristics. 
These include demographic variables (population, population density, income, 
education, unemployment, share of population aged between 24 and 65), variables 
that affect the technology (distance to the MDF and terrain ruggedness), and variables 
related to the industry in the municipality (percentage area for firms and industry). 
Furthermore, following the matching literature (see for instance Heckman et al., 
(1998)), we use a single measure of the outcome pre-treatment: DSL coverage in 
2008.194 

Based on this information we performed a nearest-neighbour matching without 
replacement. A visual impression of the quality of the match is represented in the left 
panel of Figure 8.5. The bold dots denote the difference in the value of the variables 
between matched and control municipalities before the matching. For instance, the 
unemployed rate in treated municipalities is much lower than in the other 
municipalities in Germany, while the average income is very similar in treated and 
non-treated areas. The crosses represent the differences among treated and non-
treated municipalities after the matching. The figure clearly shows that the sample 
obtained with the matching procedure is such that treated and non-treated areas are 
much more similar than the full sample before matching.195  

Furthermore, although we cannot asses the common trend assumption for all our 
outcome variables, the right panel of Figure 8.5 clearly indicates that for the 1Mbps 
coverage the common trend hypothesis is satisfied.196 Therefore, we are confident that 
our matching produced a reasonable counterfactual case to perform a clean DiD 
analysis. 

                                           
193 Note that including more variables in the matching procedure did not affect the qualitative results. It only 
reduced the number of matches and, hence, the number of observations in the main regression. 
194 We chose not to use the more refined measures of industrial structure in the matching procedure, as 
they significantly reduced the number of matched municipalities. Hence, we decided to use variables 
measuring the industrial structure only as controls in our main regressions. 
195 As mentioned above, it might be that some of the control areas have been treated as well. However, we 
think that the likelihood of this event is quite low. Among the 1,568 control areas, 544 municipalities (ca. 
35%) are non-treated areas from Bavaria (387) and Lower Saxony (157). Moreover, 296 areas come from 
Baden Württemberg and 410 from Rhineland-Palatinate, two states with low aid intensity. Finally, 197 
municipalities are located in Schleswig-Holstein, 60 in North Rhine-Westphalia, and 61 in Hessen. 
196 Since we do not have data on other speeds for the years before 2010, we use the data for 1Mbps from 
Falk et al. (2014) to check for the common trend hypothesis. 



Economic impact of competition policy enforcement on the functioning of telecoms markets in the EU 

140 

Figure 8.5 – Similarity among treated and control areas before and after the matching (left 
panel) and Common trend hypothesis for 1Mbps coverage (right panel) 

 
Source: DIW Elaboration on data from the Regional Statistical Data Catalogue of the Federal Statistical Office and the 

statistical offices of the Länder (https://www.regionalstatistik.de/genesis/online) and Falck et al. (2014). 

8.5 Results 

8.5.1 The Average Treatment Effect 

To get a preliminary idea of the effects of the treatment, we first look at Table 8.6 
which reports the main variables of interest for the years 2010 and 2015. Outcome 
variables – the internet coverage at different speeds as well as the number of ISPs by 
technology look balanced in 2010, which is confirmed by a set of formal t-tests run for 
each variable. With regard to availability, municipalities that did not implement the 
state aid have slightly more internet coverage (for instance, 1.6% for DSL at 2Mbit/s). 
With regard to the number of ISPs, differences at the baseline year look small and do 
not seem to follow a systematic pattern. 

Table 8.6 – Descriptive Statistics – Effect of the Aid – Treated Municipalities in Bavaria and Lower 
Saxony vs. Other West German Municipalities  

 
Pre-treatment (2010) Post-treatment (2015) 

 
With Aid Without Aid  With Aid Without Aid  

 
Mean St.D. Mean St.D. P-val Mean St.D. Mean St.D. P-val 

CoverageDSL 2Mib/s 59.27 32.32 60.87 37.53 0.20 91.37 15.30 82.37 27.05 0.00 

CoverageDSL 6Mib/s 37.05 32.43 38.70 37.65 0.19 82.88 21.81 66.51 35.56 0.00 

CoverageDSL 16Mib/s 15.25 20.84 16.30 23.60 0.19 66.46 28.45 48.62 36.02 0.00 

Number of ISPs (all tech) 2.81 1.37 2.79 1.42 0.63 5.52 1.21 5.25 1.18 0.00 

Num. dsl operators 1.75 1.04 1.69 1.09 0.09 3.39 1.04 3.00 0.93 0.00 

Num. cable operators 0.26 0.44 0.36 0.50 0.00 0.49 0.52 0.53 0.60 0.04 

Num. hsdpa operators 1.82 0.78 1.72 0.82 0.00 3.84 0.90 3.63 0.83 0.00 

Num. lte operators 0.31 0.51 0.28 0.49 0.1 3.17 0.74 2.98 0.74 0.00 
Source: DIW Elaboration on data from the Regional Statistical Data Catalog of the Federal Statistical Office and the 

statistical offices of the Länder (https://www.regionalstatistik.de/genesis/online) and Falck et al. (2014). We report the p-
value for the test of equality of the means between the sample of municipalities with and without aid. 

Things are very different 5 years later, when DSL coverage is 9–18% higher in treated 
municipalities compared with municipalities that did not implement the state aid. The 
difference is larger for higher speeds: 6Mbps and 16Mbps. The number of ISPs also 
seems to be affected by the aid, with treated municipalities having more ISPs in all 
technologies but for cable (which is a ‘sticky’ market). Excluding the number of cable 
operators, all the differences of the means between treated and control areas are 
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positive and significantly different from zero. These descriptive statistics indicate a 
strong treatment effect on both coverage and entry. 

Table 8.7 reports the results of our regressions, where we control for all municipality-
specific, time-variant, major drivers of investment and entry discussed above, nine 
variables measuring the share of firms in 1-digit sectors as to account for differences 
in the industrial structure, as well as a full set of municipality-specific fixed effects.197 
The first three columns report the effect of the aid on availability. We find a common 
large and positive effect for all municipalities measured by the ‘post treatment’ 
dummy, which is large and positive. It indicates the general increase in coverage over 
the 5 years ranging from ca. 24.8% for 2Mbit/s to 43.5% for higher speeds (over 16 
Mbit/s) for control municipalities.  

More importantly for this study, municipalities that implemented aid schemes 
experience an additional large and significant increase in coverage if compared to 
those that did not (the average treatment effect measured by the coefficient’s 
estimate for the variable as Treated x Post treatment). This effect is large and ranges 
between an additional increase of 11.7% for coverage of connections at 2 Mbits/s to 
almost 20% and 21% increases for coverage of connections at 6 Mbits/s speed and 
speed larger than 16 Mbit/s, respectively. Therefore, our analysis supports the view 
that the aid was indeed effective in increasing availability over what would have 
happened in the counterfactual scenario represented by the control municipalities. 

Table 8.7 – Average Treatment Effect – Treated Municipalities in Bavaria and Lower Saxony vs. 
Other West German Municipalities  

Notes: We control for total population, population density, college degree, population between 24 and 65 
y.o., unemployment rate, industry shares at the 1-digit, as well as municipality fixed-effects. Robust 
standard errors clustered at the municipality level are reported in parentheses. The symbols ***, **, * 
represent significance at the 1%, 5%, and 10% levels respectively.  

The next four columns look at the effect of the aid on the number of firms. Again, the 
coefficient estimates for the ‘post treatment’ dummy identify the trends towards more 
entry in municipalities that did not implement the aid. These markets have become 
more competitive as they have on average 1.8 additional ISPs in 2015 as compared to 
2010. The growth was particularly strong in the mobile (including both LTE and 
HSPDA) sectors (increase on average by 2.8 providers), but was also significant in 
fixed-line DSL markets (increase by 1.1 ISPs). For cable technology, we observe a 
small and significant increase by 0.9% and for fibre even a small decrease in the same 
range. 

                                           
197 For the sake of space, we do not report the coefficient estimates for all these additional variables. 

 Coverage 
 

Entry in different technologies 
 

 2 
MB/s 

6 
MB/s 

³16 
MB/s 

Tot 
ISPs 

DSL 
ISPs 

Cable  
ISPs 

Mobile  
ISPs 

FTTH 
ISPs 

Treated x Post treatment 11.66*** 19.79*** 20.83*** 0.21*** 0.29*** 0.06*** 0.19*** 0.02* 

 (1.08) (1.24) (1.21) (0.05) (0.04) (0.02) (0.03) (0.01) 

Post treatment 24.77*** 35.10*** 43.49*** 1.77*** 1.10*** 0.09** 2.78*** -0.09*** 

 (2.69) (3.04) (3.04) (0.10) (0.08) (0.04) (0.08) (0.03) 

Demographics & Technology YES YES YES YES YES YES YES YES 

Municipality Fixed-effects YES YES YES YES YES YES YES YES 

R2 0.479 0.580 0.644 0.845 0.746 0.222 0.917 0.114 

Observations 6,261 6,261 6,261 6,256 6,256 6,256 6,256 6,256 
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Most important for this study, the coefficients’ estimates for the ‘Treated x Post 
treatment’ dummies measure the causal effect of the aid. We observe a significantly 
larger increase in the number of firms, i.e. significant more entry, for municipalities 
that received aid along all technologies. Put differently, we estimate a positive and 
significant average treatment effect of the aid. This effect is economically large: on 
average treated municipalities have 0.21 more entrants than the control 
municipalities: an increase of 12% over the common trend.  

This effect is the strongest for the DSL and mobile markets, which were most largely 
affected by the policy intervention.198 On average, treated markets have 0.29 more 
DSL entrants and 0.19 more mobile entrants over the period 2010-2015 compared to 
the control group: an increase of almost 26% and 7% over the common trend for DSL 
and mobile, respectively. Given the data at hand, it is unfortunately not possible to 
identify whether these effects are solely driven by the fact that the aid beneficiaries 
entered the market, or are instead due to other operators making use of open access 
obligations.199  

Moreover, we observe that the aid had a significant positive effect on the markets for 
other technologies as well. We measure a statistically significant – though 
economically not very large – effect of 0.06 more entry from cable operators for 
treated municipalities (small in absolute values, but with a percentage increase of 
67% compared to the common trend). For fibre markets, the effect is also positive 
and significant: we observe 0.02 more entrants in treated markets compared to the 
control group, which was however not enough to compensate the common drop of 
0.09 operators between 2010 and 2015. These latter findings are a novel result of our 
analysis: the aid did not displace entry in other (potentially competing) technologies. 
On the contrary, it enhanced it. While we do not have precise information on whether 
fibre and cable technologies received aid, they were not expected to be eligible. Fibre 
is not suitable to provide basic broadband services most economically as it is a new 
network and cable operators are generally not willing to provide open access to their 
network (it is difficult as the infrastructure is shared).200 Therefore, we can consider 
these effects as being a true spillover that the aid had on alternative technologies, 
which thus could have enhanced intra-platform competition.201 

Overall, these results suggest that the state aid not only helped in reducing the digital 
divide but also that it had positive direct effects on the entry in fixed-line broadband 
markets and even positive effects on entry in other technologies, such as cable and 
mobile.  

                                           
198 DSL and LTE technically can deliver basic broadband and, therefore, they were within the scope of the 
subsidised measures either as direct beneficiaries, or as access seekers to the subsidised infrastructure. 
Another technology that might have been beneficiary of the aid was WIMAX. Unfortunately, we do not have 
precise information on wireless technology and, hence, we excluded it from the analysis. 
199 Indeed, the Broadband Guidelines of the European Commission foresees that potential entrants should 
be granted some form of open access to the incumbents’ infrastructure when a network is realised with 
taxpayers' money. Unfortunately, we do not have any specific information on which exact form of open 
access has been implemented in each municipality. Thus, we cannot attribute the additional entry we 
observe to new entrants winning the aid tender, or to new entrants entering through open access imposed 
to the incumbents. 
200 Fibre deployment could in principle be done using access to ducts built for the basic infrastructure, but 
this is also unlikely and, in any case, we do not have any specific information. 
201 One cannot exclude that the effects found are due to complementarities instead of intra-platform 
competition, both on the demand side (fixed and mobile technologies may be complements for consumers) 
and on the supply side (the same infrastructure may be used to supply different technologies). 
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8.5.2 The Heterogeneous Treatment Effect 

In this section, we explore different dimensions of potential heterogeneity of the 
average effect measured above. 

8.5.2.1 Heterogeneity between states 

Until now, we discussed the average effect of the treatment across the two states for 
which we have information on the municipalities that implemented the aid: Bavaria 
and Lower Saxony. The first dimension of heterogeneity to look at is therefore to 
analyse whether the average effects holds true when we look at the two states 
separately. 

The full results are reported in Appendix E. When focusing on Bavaria only, we 
estimate much larger effects than in our main specifications. The effects on coverage 
vary between an additional increase by 18.5% (2 Mbps), 27.8% (6 Mbps), and 24.8% 
(³16 Mbps) for aid-implementing municipalities if compared to the control group. The 
effects on entry are almost identical to those reported in the previous section.  

The results for Lower Saxony are quite similar in terms of sign (direction) and 
significance, but they are substantially smaller, especially with reference to coverage. 
Indeed, we find a significant increase due to the aid of 5.75% for coverage at 2 
Mbit/s, 10.4% for 6 Mbits, and 13.31% for ³16 Mbit/s. Results on the numbers of ISPs 
differ less if compared to our main specifications, especially for DSL, mobile, and 
cable. Only for fibre we do not find any significant treatment effect, which is however 
due to the fact that number of fibre operators in the control municipalities grew more 
than in all other samples as represented by the coefficient’s estimate for the ‘post 
treatment’ dummy.  

There are good economic and statistical explanations for these results. First, the 
coverage at low speeds (1 and 2Mbps) in Lower Saxony was higher than the average 
coverage in Germany —and much higher than in Bavaria— for both the treated and 
the control municipalities. While in 2008 the average coverage for DSL (1Mbps) in the 
treated and selected control municipalities using the full sample was around 91.5%, it 
was almost 94.5% in Lower Saxony. This means that even the treated municipalities 
in lower Saxony were more advanced in terms of broadband infrastructure than the 
average German municipality. As discussed above, this, however, does not necessarily 
mean that the aid should not have been awarded since these municipalities still had 
white areas within their borders. Second, municipalities in Lower Saxony seem to be 
quite different from the average German municipality along other dimensions as well: 
they are more populated, more urbanised, have higher average education and income. 
Moreover, they are geographically flatter, which implies lower costs to deploy some 
forms of broadband infrastructure. It is therefore reasonable to expect that the aid 
effect, if at all present, might have been smaller for lower speed – where Lower 
Saxony was already quite advanced – and potentially stronger only for higher speeds. 

The differences in observable characteristics discussed above also have implications 
for our matching procedure. Indeed, it has proven more difficult to find good control 
municipalities for Lower Saxony than for Bavaria. In particular, given that even 
treated municipalities in Lower Saxony had relatively good average conditions, in the 
matching procedure we estimate low propensity scores, i.e. low probabilities to get the 
aid based on the observable characteristics. Figure 8.6 reports the estimated 
propensity scores for the specification where we only use treated municipalities in 
Lower Saxony (right panel) if compared to our preferred specification where we use 
treated municipalities from Lower Saxony and Bavaria (left panel). The propensity 
scores take only low values for Lower Saxony, while they are much more uniformly 
distributed for our main sample. This means that all (treated and non-treated) 
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municipalities in Lower Saxony were less expected to implement the aid based on the 
observable characteristics.  

Figure 8.6 – Propensity score for Lower Saxony (left panel) and for the full sample (right panel) 

 

8.5.2.2 Heterogeneity depending on observable characteristics 

The next dimensions of heterogeneity that we look at are based on observable 
characteristics. We first look at DSL internet coverage in the pre-treatment period. We 
compare municipalities with low DSL coverage against those that had a relatively high 
DSL availability, splitting the sample at the median of the coverage distribution. The 
idea behind this split is twofold. On the one hand, it might pay off to make the 
investment in broadband infrastructure only if the municipalities are not ‘too far 
behind’. On the other hand, it is exactly those municipalities that are farthest behind 
in terms of coverage that most need the aid. 

The second dimension of heterogeneity looks at the degree of industrialisation. Again, 
we split the sample at the median of the distribution. This dimension is particularly 
relevant as one of the main goals of the regional schemes was to provide a better 
broadband infrastructure that could also benefit business and not only households, 
which was the main aim of the national scheme. 

Finally, a lack of pre-existing infrastructure may be a big constraint for investment in 
broadband technologies. Specifically, it should be more expensive to improve the 
infrastructure for treated municipalities far away from the MDF when compared to 
municipalities relatively close. We therefore study whether there is a differential effect 
of the aid along this dimension. 

Table 8.8 reports a selection of the results of regressions run on the different sub-
samples. Each cell represents the estimates from one regression that has the same 
set of controls as the main regressions above. However, for the sake of space, we only 
report the coefficient estimate for the average treatment effect within that particular 
sample.  

While all results support our average effects, i.e. the aid was effective and increased 
competition in almost all subsamples, they also show some degree of heterogeneity. 
For instance, the effect of the aid on coverage is larger in municipalities with a below-
median DSL penetration in 2010, with above-median industrialisation structure, and 
farther from the MDF. This is true for all speeds. These results are rather encouraging, 
as they are consistent with the idea that the aid was most effective where it was most 
needed (low DSL coverage pre-aid and high distance from the MDF). Furthermore, 
given that we find that the aid was effective in low industrialised areas, more 
industrialised areas profit more. The intuition for this result is that markets that are 
potentially more profitable attract more investment. 
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Table 8.8 – Heterogeneous Treatment Effects – Treated Municipalities in Bavaria and Lower 
Saxony vs. Other West German Municipalities  

Notes: Each cell represents one regression. The different dependent variables are represented in the 
columns. We control for the year 2015, total population, college degree, population between 24 and 65 y.o., 
unemployment rate, industry shares (1-digit), as well as municipality fixed-effects. Robust standard errors 
clustered at the municipality level are reported in parentheses. The symbols ***, **, * represent 
significance at the 1%, 5%, and 10% levels respectively. 

The effects on entry are also heterogeneous. On aggregate – and more pronounced 
for DSL – the effects are significantly larger in municipalities with a below-median 
level of industrialisation, and in areas not too far from the MDF. This would suggest 
that the costs of entering the DSL markets are related to distance to the MDF.  

The finding that less industrialised municipalities profit more might be interpreted as 
signifying windfall gains. However, while we do not observe additional entry in highly 
industrialised municipalities, we do find an increase in coverage. This indicates that 
ISPs would have entered in these municipalities even without the aid but without 
covering as many of the white areas within the municipalities as they did thanks to the 
aid. 

8.5.2.3 Heterogeneity depending on the size of the aid 

The final step of our analysis is to study whether the effect of aid is proportional to the 
amount spent to potentially answer the question ‘How much aid is enough?’. According 
to our data, the average grant was €82 449 with a standard deviation of €26 780. 
While there exists some variation in this data, this variation is limited.202 Hence, to 
analyse the effect of different amounts of aid and to use in the best possible way this 
limited variation, we create three categories: small grants up to €50 000, 
corresponding to 27.04% of the treated municipalities; medium-sized grants between 

                                           
202 Note that we have data at the municipality level for Bavaria where we know the exact amount spent by 
each municipality. In Lower Saxony, instead, we often have data aggregated at the level of the 
‘Samtgemeinde’, i.e. a group of municipalities that implemented the aid measure. Thus to have a 
municipality-specific amount, we divide the total amount of the aid spent by the Samtgemeinde among the 
municipalities within that ‘Samtgemeinde’ by using the number of lines covered by the aid in a specific 
municipality as a weight. This is only possible for the regional scheme. For the national scheme, we simply 
divide the total amount of the aid among the municipalities involved in the project. 

 Availability Entry   

 2 
MB/s 

6 
MB/s 

>16 
MB/s 

Tot 
ISPs 

DSL 
ISPs 

Cable  
ISPs 

Mobile  
ISPs 

FTTH 
ISPS N 

          
Treat x Post (Low coverage) 15.34*** 22.74*** 22.76*** 0.22*** 0.22*** 0.03 0.17*** -0.00 

3,130 
 (1.53) (1.70) (1.65) (0.06) (0.05) (0.02) (0.05) (0.02) 

Treat x Post (High coverage) 8.15*** 17.08*** 19.38*** 0.19*** 0.35*** 0.09*** 0.21*** 0.05*** 
3,131 

 (1.52) (1.81) (1.78) (0.07) (0.05) (0.02) (0.05) (0.02) 
          
Treat x Post (Low Industry) 10.95*** 18.45*** 20.19*** 0.34*** 0.31*** 0.09*** 0.28*** 0.08*** 

3,118 
 (1.45) (1.67) (1.63) (0.06) (0.05) (0.02) (0.05) (0.02) 

Treat x Post (High Industry) 13.86*** 23.85*** 23.35*** 0.04 0.22*** 0.01 0.07 -0.04* 
3,143 

 (1.73) (2.01) (1.98) (0.07) (0.06) (0.03) (0.05) (0.02) 
          
Treat x Post (Low Distance) 7.04*** 13.20*** 16.52*** 0.22*** 0.44*** 0.09*** 0.22*** 0.06*** 

3,133 
 (0.79) (1.25) (1.40) (0.06) (0.05) (0.02) (0.05) (0.02) 

Treat x Post (High Distance) 15.36*** 25.93*** 24.93*** 0.21*** 0.15*** 0.02 0.15*** -0.02 
3,128 

 (1.85) (2.08) (2.05) (0.06) (0.05) (0.02) (0.05) (0.02) 
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€50 000 and €100 000, corresponding to 26.02% of treated municipalities (the 
average grant in the first category amounts to €25 965, while the average grant in the 
second category to €75 001); and large grants of €100 000 or more, corresponding to 
the remaining 46.94% of the municipalities (the average grant in the last category is 
€117 841).  

Table 8.9 reports the results of our estimation. The effect of the size of the aid on the 
outcome is different when comparing coverage and entry. For coverage, the effect 
increases with the size of the aid, and this effect is independent of speed. Yet, the 
largest marginal gains occur between the first and the second grant categories. 
Instead, the extra gains deriving from a larger aid are relatively small. 

For entry, results are less consistent. On average, the grant’s effect follows an 
inverted U-shape and the largest effect is thus estimated for medium-sized grants (0.4 
more entrants). For the DSL and mobile technologies, the coefficient estimates follow 
an increasing pattern. However, the effects are similar for all three grant sizes (0.21, 
0.34, 0.32 more entrants for small, medium, and large grants in DSL technology and 
0.11, 0.18, 0.25 more entrants for small, medium, and large grants in mobile 
technology respectively). This suggests that the main effect on entry is also achieved 
with little relatively money. Both cable and fibre technologies have a somewhat similar 
pattern, but the effects are small and mostly significant for large grants only (0.10 and 
0.05 more entrants respectively). The most different patterns are observed for mobile 
broadband, where we estimate significant and very similar effects (0.22 more 
entrants) only for small and large grants, but not for medium-sized grants.  

Table 8.9 – Heterogeneity Depending on the Size of the Aid – Treated Municipalities in Bavaria 
and Lower Saxony vs. Other West German Municipalities  

Notes: We control for the year 2015, total population, college degree, population between 24 and 65 y.o., 
unemployment rate, industry shares (1-digit), as well as municipality fixed-effects. Robust standard errors 
clustered at the municipality level are reported in parentheses. The symbols ***, **, * represent 
significance at the 1%, 5%, and 10% levels respectively. 

Overall, we tentatively conclude that the most effective grants are the medium-sized 
ones. Grants larger than €100 000 mostly add additional positive effects, but these 
marginal effects are not large. To make a clear welfare analysis, however, one would 
need a different – potentially structural – model to cleanly measure the changes in 
consumer surplus generated by the increased coverage and entry. This step is beyond 
the scope of this report.  

 Coverage 
 

Entry in different technologies 
 

 2 
MB/s 

6 
MB/s 

³16 
MB/s 

Tot 
ISPs 

DSL 
ISPs 

Cable  
ISPs 

Mobile  
ISPs 

FTTH 
ISPs 

Aid ≤ 50 TEUR x Year 2015  1.23 5.35*** 5.99*** 0.16** 0.21*** -0.01 0.11** -0.02 

 (1.64) (1.85) (1.82) (0.06) (0.05) (0.02) (0.05) (0.02) 

Aid ∈ (𝟓𝟓, 𝟏𝟓𝟓) TEUR x Year 2015 14.59*** 22.34*** 24.01*** 0.30*** 0.34*** 0.07*** 0.18*** 0.02 

 (1.71) (1.92) (1.89) (0.07) (0.05) (0.02) (0.05) (0.02) 

Aid ³ 100 TEUR  x Year 2015 17.32*** 28.44*** 29.42*** 0.20*** 0.32*** 0.10*** 0.25*** 0.05*** 

 (1.42) (1.60) (1.57) (0.06) (0.04) (0.02) (0.04) (0.02) 

Demographics & Technology YES YES YES YES YES YES YES YES 

Municipality Fixed-effects YES YES YES YES YES YES YES YES 

R2 0.493 0.597 0.659 0.846 0.747 0.227 0.917 0.117 

Observations 6,261 6,261 6,261 6,256 6,256 6,256 6,256 6,256 
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8.5.3 Robustness: Alternative control groups 

As mentioned above, choosing the control municipalities within all other West German 
states can potentially lead to results biased towards zero, as some of the control 
municipalities might have been potentially treated as well. Therefore, the results 
reported so far should be seen as a lower bound of the effect of the aid. To check the 
robustness of our results, we perform the same regressions using other 
counterfactuals. First, as we precisely know which municipalities have been treated 
and which not in Bavaria, our first robustness check consists of defining the 
counterfactual only using data from Bavaria. Moreover, we also compare the treated 
municipalities with municipalities from a state that experienced a low aid intensity. We 
choose Baden-Württemberg for Bavaria. The results we obtain are reassuring as they 
confirm that, independently of the counterfactual, the aid has a large, significant, 
positive impact on coverage and entry. All these additional results are reported in the 
Appendix E.  

8.6 Conclusions 

The analysis provided in this chapter shows that the aid schemes implemented in 
Germany to provide incentives to private operators to offer affordable basic broadband 
services in rural areas have been successful. First, the schemes were effective in 
increasing coverage within the aid-implementing municipalities relative to comparable 
municipalities in terms of demographic and technological characteristics. Specifically, 
we measure an additional increase in broadband coverage due to the aid ranging 
between almost 12% for connections at 2Mbps to over 20% increases for connections 
at speeds larger than 6Mbps. A back of the envelope estimate from these findings 
suggests that aid implementing municipalities gained two to three years in broadband 
development when compared to the control municipalities, which also show an 
increase in coverage but by much less.  

Second, and more important for this study on the effectiveness of state aid control, we 
find that the implemented schemes did not impair competition. On the contrary, we 
find that the number of firms competing in a local market has significantly increased in 
the treated municipalities when compared to the control group by ca. 12% over the 
common trend of an increase of almost 1.8 ISPs between 2010 and 2015. This is true 
not only for the DSL markets – where we observe 0.29 more entrants on average in 
treated areas – but also for other technologies such as mobile (LTE), cable, and fibre.  

Going beyond these average effects, we also show that there is some degree of 
heterogeneity in the effectiveness of the aid as well as its implications on competition. 
Specifically, we find that the aid was most effective where it was most needed: in 
Bavaria as compared to Lower Saxony (which according to our data had less need for 
aid), in municipalities with low DSL coverage pre-aid and with high distance from the 
MDF. Moreover, we find that the highest marginal effect of the aid is generally 
observed for grants of medium size (between €50 000 and €100 000). Finally, our 
results are robust to different specifications of the control groups. 

While we have very detailed data compared to other studies, there are still some 
interesting issues which could not be addressed because of the lack of information. For 
instance, we do not know which technology was subsidised in each single municipality, 
which operator received the aid and when, as well as what exact conditions of open 
access were imposed on the aid-receivers. For future analysis, we believe that the 
Commission should impose the involved parties to be much more transparent in 
providing the necessary data that allow understanding how public money has been 
spent. 
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A Method of calculation of the metrics presented in Chapter 4 

We present different indicators for market performance and market competition. 
Market performance indicators are simple and the way of calculating them is described 
in section 4.1.1.2.  

Market competition indicators are more complex and the way of calculating them is 
included below. 

A.1. Fixed-market competition indicators  

Incumbents’ market share of fixed broadband subscribers 
This metric is calculated as number of fixed broadband retail subscribers of the 
incumbent divided by the number of fixed broadband retail subscribers (end of 
period), i.e. 

𝐻𝑛𝑐𝑁𝑁𝑁𝐶𝑛𝑡′𝑜 𝑁𝐶𝐶𝑚𝐶𝑜 𝑜ℎ𝐶𝐶𝐶 𝐶𝑜 𝑜𝐹𝐹𝐶𝑜 𝑁𝐶𝐶𝐶𝑜𝑁𝐶𝑛𝑜 𝑜𝑁𝑁𝑜𝑐𝐶𝐹𝑁𝐶𝐶𝑜 = 𝐼𝐼𝑐𝐼𝑚𝐼𝐼𝐼𝑐′𝑠𝑠𝑖𝑠𝐼𝑠 𝐼𝑏𝑐𝑏𝑠𝐼𝑏𝐼𝑠 𝑠𝐼𝐼𝑠𝑐𝑏𝑖𝐼𝐼𝑏𝑠
𝐹𝑖𝑠𝐼𝑠 𝐼𝑏𝑐𝑏𝑠𝐼𝑏𝐼𝑠 𝑠𝐼𝐼𝑠𝑐𝑏𝑖𝐼𝐼𝑏𝑠

  

Alternative operators’ relative DSL ARPLs 
The alternative operators’ relative DSL ARPL is calculated by dividing the alternative 
operators’ DSL ARPL by the incumbent’s DSL ARPL. In both cases, ARPL is in turn 
calculated as retail revenue out of the average number of retail subscribers in the 
period203, i.e. 

𝐴𝑜𝑡𝐶𝐶𝑛𝐶𝑡𝐹𝐶𝐶 𝐶𝑝𝐶𝐶𝐶𝑡𝐶𝐶𝑜′𝐷𝑆𝐿 𝐴𝐴𝑃𝐿 =
𝐴𝑜𝑡𝐶𝐶𝑛𝐶𝑡𝐹𝐶𝐶 𝐶𝑝𝐶𝐶𝐶𝑡𝐶𝐶𝑜′𝐷𝑆𝐿 𝐴𝐴𝑃𝐿

𝐻𝑛𝑐𝑁𝑁𝑁𝐶𝑛𝑡′𝑜 𝐷𝑆𝐿 𝐴𝐴𝑃𝐿
 

𝐷𝑆𝐿 𝐴𝐴𝑃𝐿 =
𝐷𝑆𝐿 𝐶𝐶𝑡𝐶𝐹𝑜 𝐶𝐶𝐶𝐶𝑛𝑁𝐶

𝐷𝑆𝐿 𝑜𝑁𝑁𝑜𝑐𝐶𝐹𝑁𝐶𝐶𝑜, 𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐶𝑜 𝑝𝐶𝐶𝐹𝐶𝑜
 

Number of unbundled local loops for DSL as a percentage of the alternative 
operators’ DSL subscribers 
The number of unbundled local loops for DSL as a percentage of the alternative 
operators’ DSL subscribers is calculated as 

𝐴𝑛𝑁𝑁𝑛𝑜𝑜𝐶𝑜 𝑜𝐶𝑐𝐶𝑜 𝑜𝐶𝐶𝑝𝑜 𝑜𝐶𝐶 𝐷𝑆𝐿 𝐶𝑜 𝐶 𝑝𝐶𝐶𝑐𝐶𝑛𝑡𝐶𝐶𝐶 𝐶𝑜 𝐶𝑜𝑡𝐶𝐶𝑛𝐶𝑡𝐹𝐶𝐶 𝐶𝑝𝐶𝐶𝐶𝑡𝐶𝐶𝑜′𝐷𝑆𝐿 𝑜𝑁𝑁𝑜𝑐𝐶𝐹𝑁𝐶𝐶𝑜

=
𝐴𝑛𝑁𝑁𝑛𝑜𝑜𝐶𝑜 𝑜𝐶𝑐𝐶𝑜 𝑜𝐶𝐶𝑝𝑜 𝑜𝐶𝐶 𝐷𝑆𝐿 

𝐴𝑜𝑡𝐶𝐶𝑛𝐶𝑡𝐹𝐶𝐶 𝐶𝑝𝐶𝐶𝐶𝑡𝐶𝐶𝑜′ 𝐷𝑆𝐿 𝑜𝑁𝑁𝑜𝑐𝐶𝐹𝑁𝐶𝐶𝑜
  

Number of broadband subscribers on alternative access networks as a percentage of 
total The number of fixed broadband subscribers on alternative access network as a 
percentage of the number of fixed broadband subscribers is calculated as 

𝐹𝐹𝐹𝐶𝑜 𝑁𝐶𝐶𝐶𝑜𝑁𝐶𝑛𝑜 𝑜𝑁𝑁𝑜𝑐𝐶𝐹𝑁𝐶𝐶𝑜 𝐶𝑛 𝐶𝑜𝑡𝐶𝐶𝑛𝐶𝑡𝐹𝐶𝐶 𝐶𝑐𝑐𝐶𝑜𝑜 𝑛𝐶𝑡𝑤𝐶𝐶𝑚𝑜 𝐶𝑜 𝐶 𝑝𝐶𝐶𝑐𝐶𝑛𝑡𝐶𝐶𝐶 𝐶𝑜 𝑜𝐹𝐹𝐶𝑜 𝑁𝐶𝐶𝐶𝑜𝑁𝐶𝑛𝑜 𝑜𝑁𝑁𝑜𝑐𝐶𝐹𝑁𝐶𝐶𝑜

=
𝐹𝐹𝐹𝐶𝑜 𝑁𝐶𝐶𝐶𝑜𝑁𝐶𝑛𝑜 𝑜𝑁𝑁𝑜𝑐𝐶𝐹𝑁𝐶𝐶𝑜 𝐶𝑛 𝐶𝑜𝑡𝐶𝐶𝑛𝐶𝑡𝐹𝐶𝐶 𝐶𝑐𝑐𝐶𝑜𝑜 𝑛𝐶𝑡𝑤𝐶𝐶𝑚𝑜

𝐹𝐹𝐹𝐶𝑜 𝑁𝐶𝐶𝐶𝑜𝑁𝐶𝑛𝑜 𝑜𝑁𝑁𝑜𝑐𝐶𝐹𝑁𝐶𝐶𝑜
 

 

                                           
203 ARPL is usually expressed as a monthly figure. 
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A.2. Mobile-market competition indicators  

The Herfindahl-Hirschman Index 
The HHI is calculated as 

𝐻𝐻𝐻 = �(𝑁𝐶𝐶𝑚𝐶𝑡 𝑜ℎ𝐶𝐶𝐶 × 100)𝑖
2

𝑁

𝑖=1

 

Churn rate 
The churn rate is calculated as 

𝐶ℎ𝑁𝐶𝑛 𝐶𝐶𝑡𝐶𝑐 =
𝐷𝐹𝑜𝑐𝐶𝑛𝑛𝐶𝑐𝑡𝐹𝐶𝑛𝑜𝑐

𝑆𝑁𝑁𝑜𝑐𝐶𝐹𝑁𝐶𝐶𝑜, 𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐶𝑜 𝑝𝐶𝐶𝐹𝐶𝑜𝑐
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B Further details on competition policy enforcement 

The present section provides further details on the evolution of competition policy 
enforcement (please see also chapter 3). In particular, this section will describe more 
in depth the sample of analysed decisions and will enrich the analysis on the antitrust, 
merger and state aid cases.  

This chapter is structured as follows: section B.1 describes the data collection process; 
section B.2 and section B.3 provide further elements on the antitrust and merger 
decisions, respectively, finally section B.4 analyses the state aid decisions undertaken 
by the EC over the period under review.  

B.1. Data collection 
In order to provide a comprehensive overview of competition policy enforcement over 
the past decades, we have gathered all the decisions undertaken by the NCAs and the 
EC over the period 2002-2015204 and analysed, for each decision, the following 
dimensions: 

§ the market in which the decision has been adopted (e.g. the telecoms segment – 
mainly fixed or mobile – and the level of the supply chain); 

§ the anti-competitive conduct investigated (e.g. the theory of harm);  
§ the result of the investigation and the competition policy instruments used (e.g. 

prohibitions; remedies or commitments; fines; approvals).  

The database on the EC decisions has been built on the basis of the information 
publicly available on the EC website205. In order to build the database on the NCAs’ 
decisions, we asked for the direct contribution of each NCA by sending them detailed 
questionnaires on the decisions adopted in their national telecoms markets over the 
period 2002-2015. Questions were case-specific and covered the three dimensions 
listed in the beginning of this section. 

Table B 1 summarises the number of EC and NCAs’ decisions we collected for each 
competition policy area. The total number of analysed decisions resembles the total 
number of decisions undertaken by the EC and the NCAs in the telecoms sector over 
the period 2002-2015 with the exception of: 

§ decisions concerning telecoms equipment or broadcasting activities as this report is 
focused on telecoms services, including both wholesale and retail markets for voice, 
SMSs and data packages as well as broadband services;  

§ withdrawals or simplified procedures (i.e. investigations not resulting in a formal 
decision) as this analysis wants to describe the characteristics of competition 
authorities’ intervention in the markets;  

§ amendments of state-aid decisions not modifying the budget of the original measure 
as to avoid double counting; 

                                           
204 This period was chosen to reflect the fact that the liberalisation process would have been completed 
everywhere in Europe by 2002, thus making the sample homogenous in terms of regulatory framework 
across countries. Moreover, extending the information request to NCAs to before 2002 would have been 
excessively burdensome.  
205 Please see the case search tool available at http://ec.europa.eu/competition/elojade/isef/. The decision 
under analysis fall within economic sector J.61 – Telecommunications. As to the state aid decisions, the EC 
database has been integrated with a list of broadband related decisions published by the EC - please see 
http://ec.europa.eu/competition/sectors/telecommunications/broadband_decisions.pdf (version published 
on 02/05/2016). 
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§ state aid ad-hoc decisions as not referring to the provision of telecoms services at 
wholesale or retail level.206  

Moreover, as to the NCA’s enforcement, the analysis includes all the National 
Competition Authorities and National Regulator207 with the exception of the NCAs of 
Greece, Ireland and Malta, who have not returned their questionnaires. However, as to 
Greece, the NRA (Hellenic Telecommunications & Post Commission - EETT) is 
entrusted with the competences to act as the Competition Authority in the telecoms 
markets, thus, all issues concerning competition in the Greek telecoms market are 
faced by the EETT and included in this analysis. 208 

As shown in the following table, the majority of the analysed decisions are from NCAs’ 
jurisdiction and related to the merger area. As mentioned above, antitrust decisions 
represent only the 2.8% of the total number of the EC’s decisions, whereas they reach 
almost 41% of the total number of NCAs’ decisions.  

                                           
206 For instance, the EC initiated an ad-hoc case in France to evaluate the reform of the method of financing 
the pensions of public-service employees working for France Télécom. The assumption was that such 
method conferred to France Télécom a selective advantage in that it would have reduced France Télécom's 
obligations under the Law of 2 July 1990 with regard to financing its civil servants' pensions. 
207 Ofcom (UK), Hellenic Telecommunications & Post Commission (Greece), Commission for Communications 
Regulation – ComReg (Ireland). 
208 In the case of Ireland, the NRA (ComReg) acquired the power to investigate competition law breaches 
only in 2007 and its activity is limited to the antitrust area. Data on the competition enforcement activity in 
Malta are entirely missing. 
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Table B 1 – Breakdown of the EC and NCAs’ decisions in telecoms markets (2002-2015) 

Competition policy area European Commission NCAs Total 

ANTITRUST 6 330 336 

Non Infringement - 174 174 

Commitment - 24 24 

Prohibition 6 132 138 

MERGER 59 479 538 

Phase I:    

Unconditional approval 45 371 416 

Conditional approval 6 11 17 

Phase II:    

Unconditional approval 2 20 22 

Conditional approval 6 31 37 

Prohibition - 3 3 

Not applicable - 43 43 

STATE AID 150 - 150 

No aid 10 - 10 

No objections 136 - 136 

Negative decisions 2 - 2 

Decision to initiate formal 
investigation 

1  1 

Conditional decision 1  1 

Total 215 809 1024 
Source: Lear elaboration on EC and NCAs’ data 

The following graphs represent the distribution of the analysed merger and antitrust 
decisions across the national competition authorities.209 Decisions investigated by the 
European Commission are jointly considered (regardless of the Member States 
involved) and labelled ‘EC’. 

Figure B 1 shows the distribution of antitrust decisions across competition authorities. 
The NCAs from Bulgaria, Poland and Hungary have undertaken the highest number of 
decisions over the analysed period. The EC has undertaken a very low number of 
decisions compared to the average although they are all prohibition decisions.  

                                           
209 State aid decisions are instead adopted only by the EC. 
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Figure B 1– Composition of the sample – antitrust decisions  

 
Source: Lear elaboration on EC and NCAs’ data 

With reference to merger control, almost 50% of the analysed merger decisions were 
adopted by the German NCA (the Bundeskartellamt) and the majority of them are 
unconditional approvals. The following figure shows the distribution of the remaining 
merger decisions across all the competition authorities except for the 
Bundeskartellamt. 
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Figure B 2– Composition of the sample – merger decisions 

 
Source: Lear elaboration on EC and NCAs’ data 

B.2. Antitrust 
This section looks closely at the characteristics of competition policy enforcement in 
antitrust. 

As already stressed in chapter 3, antitrust enforcement, especially at the EC level, is 
focused on the fixed sector. The following graph shows the number of antitrust 
decisions per telecoms segment affected for both the EC (on the left hand side) and 
the NCAs. There are no EC decisions in the mobile sector. 
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Figure B 3– Telecoms segment affected – antitrust decisions 

 
Source: Lear elaboration on EC and NCAs’ data 

Figure B 4 shows the breakdown of the antitrust decisions (both prohibition and non-
infringement decisions210) by the analysed theory of harm. Most of the analysed 
decisions are foreclosure cases, for both the EC and the NCAs. 

Figure B 4– Theory of harm - Antitrust decisions 

 
Source: Lear elaboration on EC and NCAs data211 

Collusion cases in the telecoms markets are really rare: there are no cartel cases 
among EU Commission’s decisions and only 23 cases were reported by the NCAs. It is 

                                           
210 See footnote 22 for a definition of non-infringement decisions. 
211 For 4 decisions (out of the 336 analysed) the theory of harm is not available. 
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possible that telecoms markets are quite dynamic, the services offered are complex 
and hence firms are less inclined to collude.212 Finally, most of the 35 decisions whose 
theory of harm has been classified as ‘Other’, are excessive price cases investigated 
by a NCA. 

To conclude, the next two graphs show the evolution of antitrust decisions over time. 
The number of decisions is grouped according to the outcome of investigations (i.e. 
prohibition, commitment, and non-infringement decision). The number of decisions, 
regardless of their outcome, decreases starting from 2012. As discussed in chapter 3, 
such decrease might be ascribable to the effectiveness of the numerous competition 
policy intervention occurred after the liberalisation process and to the gradual shift to 
the NGA technologies which are not regulated. Indeed, the reduction of the antitrust 
decisions is mainly driven by the reduction of foreclosure cases in the fixed market.  

Figure B 5 – Distribution of NCAs’ antitrust decisions over the last 14 years per outcome of 
investigation. 

 
Source: Lear elaboration on NCAs’ data 

Figure B 6 shows the number of NCA decisions investigating foreclosure conducts. The 
number of decisions affecting the fixed segment (in orange) starts decreasing in 2010. 

                                           
212 This has also been confirmed during an interview with the German NCA. 
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Figure B 6 – Evolution of NCAs’ antitrust decisions by telecoms markets affected 

 
Source: Lear elaboration on NCAs’ data 

The duration of the anticompetitive conducts ascertained in the antitrust prohibition 
decisions is relatively short: two thirds of the anti-competitive conducts investigated 
had a duration between one and four years. Furthermore, the prohibition decisions 
with remedies213 and the commitment decisions make all use of behavioral remedies.  

The following figure shows the total amount of fine levied by the EC and the NCAs, in 
each year, for all the antitrust cases investigated. The aggregated value of the fines is 
represented by the blue line and is reported on the left vertical axis. The orange bars, 
instead, represent the number of antitrust decision for each year and their values can 
be read on the right axis. The peak in 2005 is due to a French decision sanctioning 
three mobile operators (Orange France, SFR and Bouygues Télécom) for having 
exchanged confidential information on new subscriptions and cancellations and for 
having engaged in a market share agreement for at least two years.214 

                                           
213 In case of prohibition decisions, remedies represent all the activities required to terminate the 
infringement. 
214 Please see http://www.autoritedelaconcurrence.fr/user/standard.php?id_rub=160&id_article=502. 
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Figure B 7 – Evolution of fine (€ mln) in antitrust cases 

 
Source: Lear elaboration on EC and NCAs’ data 

B.3. Merger 
This section provides further details on the characteristics of the merger decisions 
adopted by the EC and the NCAs over the period 2002-2015. As in the previous 
section on the antitrust decisions, this section will look at (i) the distribution of merger 
decisions per telecoms segment affected, (ii) the type of conduct mainly investigated, 
(iii) the trend in the outcome of the investigations. 

Figure B 8 shows that EC merger decisions mainly affect the mobile markets. At the 
NCAs, the fixed segment is still the most investigated sector (as for the antitrust 
enforcement). 
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Figure B 8 – Telecoms segment affected – merger decisions 

 
Source: Lear elaboration on EC and NCAs’ data 

Figure B 9 provides interesting information on the type of merger and theory of harm 
mainly investigated by the EC and the NCAs over the analysed period. As expected, 
the theory of harm most investigated is related to the non-coordinated effects in 
horizontal mergers and to the foreclosure strategy in vertical mergers. As mentioned 
above, telecoms markets seem to be not prone to collusion. Horizontal mergers are 
the most investigated. 

Figure B 9 - Theories of harm investigated in merger intervention decisions 

 
Source: Lear elaboration on EC and NCAs’ data 

The analysis of the merger decisions shows a striking result: almost 90% of the total 
mergers analysed by both the EC and the NCAs over the period 2002-2015 were 
unconditionally approved. The remaining 10% is mainly represented by conditionally 
approved mergers. Prohibitions accounts for a negligible share of the analysed 
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decisions and are mainly ascribable only to the NCAs (the EC has only recently 
prohibited a merger – see chapter 3). 

Interestingly, the EC enforcement policy seems to become stricter starting from 2012. 
Figure B 10 shows the evolution of the EC merger decision by outcome of the 
investigation (i.e. phase I merger unconditionally approved, phase I and phase II 
mergers conditionally approved). As shown in the figure, in the latest years, the EC 
started making greater use of its remedies package: indeed, half of the conditionally 
approved mergers in the entire sample have been taken between 2012 and 2015 and 
most of them have been closed in phase II.  

The reduction in unconditionally approved mergers in the most recent years might also 
be ascribable to a change in the enforcement rules: in 2013, the Commission widened 
the scope of its simplified merger review procedure215, by (i) reducing the information 
that needs to be provided when notifying a merger and (ii) raising the market share 
thresholds, under which cases qualify for a simplified merger review216. In other 
words, cases that were likely to be unconditionally approved are now more likely to be 
examined with a simplified procedure, which are not included in the analysis.  

Figure B 10 – EC merger decisions between 2002 and 2015 

 
Source: Lear elaboration on EC data 

The rate of intervention under NCA’s jurisdiction is instead constant over the analysed 
period; almost 90% of the analysed mergers in each year have been unconditionally 
approved.  

                                           
215 Such procedures are usually implemented in cases not generating significant competition problems, 
which do not require a formal investigation but a simple routine check. 
216 Please see http://europa.eu/rapid/press-release_IP-13-1214_en.htm  
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Figure B 11 – NCAs merger decisions between 2002 and 2015 

 
Source: Lear elaboration on NCA’s data 

To conclude, the following graph shows the remedies offered by the parties and 
accepted by the competition authority in case of conditionally approved mergers. EC 
decisions are mostly characterised by structural remedies, while NCA’s decisions make 
a greater use of behavioural remedies. Interestingly, EC cases closed in phase II are 
also characterised by a mix of structural and behavioural remedies, while NCAs’ cases 
also rely on structural remedies. Conditional approvals in phase II might indeed 
require stricter remedies. 

Figure B 12– Remedies in conditionally approved mergers 

 
Source: Lear elaboration on EC and NCAs’ data 

B.4. State Aid decisions 
This section summarises the data relative to state-aid telecoms decisions by the EC for 
the period 2002-2015. The 145 decisions analysed are schemes either for broadband 
or for mobile infrastructure investments.  

It is worth pointing out that 95% of the state aid decisions included in our sample are 
positive decisions and hence either the proposed aid scheme was approved without 
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conditions or the proposed measure was considered not constituting an aid. In other 
words, most of the analysed decisions have been followed by an investment project 
carried out by the beneficiary. The remaining two decisions are negative decisions and 
hence the proposed aid schemes were rejected by the EC as incompatible with the 
common market. 

The following graph shows the distribution of the total aid amount guaranteed over 
the analysed period for each country. The aid amount has been adjusted for the 
purchasing power parity217 and the inflation and divided by the annual population in 
each country.  

The figure shows that the average amount spent for each inhabitants is in the highest 
quartile for Austria, Italy, Germany, Greece, Latvia, Lithuania. 

Figure B 13 – State aid amount across countries (Adjusted aid over population) 

 
Source: Lear elaboration on EC data  

The following graphs shows the evolution of the guaranteed aid amount (in level) over 
the analysed period (2002-2015) and across countries. There has been a general 
increase in the amount of the approved aid measures in each country with some 
exceptions: 1) Spain and Greece show a stable total aid amount is in the two analysed 
periods (however these countries were well above the mean before 2010); and 2) and 
Ireland and Slovenia, whose total aid amount decreases.  

                                           
217 Purchasing power parity is a measure of relative prices across countries in every time period, and does 
not take into account inflation. 
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Figure B 14– State aid amount before and after 2010 

2002-2009 

 

 

  

2010-2015 

 
 

 

Source: Lear elaboration on EC data 
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To conclude, direct grants are the aid instruments most used by the Commission: in 
96% of the analysed decisions, the aid has been released through a direct grant and 
less than 1% have been financed with soft loans and tax reductions or an equity 
participation setup. 
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C Annex to the merger case study  

C.1. Description of data collected and of data cleaning 
We have collected relevant information for 44 operators across 13 national markets: 
Due to data availability, the set of operators used is different for the price and the 
capex analyses – please see Table 6.2 above. Table C 1 presents the list of the main 
variables collected for the merger case study, along with a brief description for each of 
them. 

Table C 1– List of main variables 

Variable  Description Source 

Outcome variables 

Mobile monthly 
expenditure 

Expenditure data calculated on the basis of mobile tariff price 
plans for the two main providers in a given country as available 
to new residential customers. The tariff data includes pre-paid 
and post-paid tariff plans. 

Expenditures are computed on the basis of the 2006 OECD 
basket and the 2010 OECD basket. The 2010 OECD basket 
results include data costs from 2012 onwards. Such costs may 
be included in the fixed cost element of the results, and may 
not be visible separately. 

Results are presented for all offers/tariffs per provider, and 
with fixed, voice, SMS and data costs separately. Results are in 
national currency and are inclusive of VAT. 

Teligen 

Capex Capital expenditure as reported by the MNO. In general, total 
capex includes both intangible and tangible assets. If the 
operators do not disclose capex, the figure is estimated or 
calculated using other operator data. 

Figures may include contributions from fixed operations. 

GSMAi 

Control variables 

SMS – outgoing 
messages 

The number of SMS messages sent in a given period – that is, 
SMS messages from person to person, or from person to 
machine (for example, for voting purposes), but not from 
machine to person (for example, text messages with ringtones). 
Includes premium-rate SMS, but excludes MMS messages and 
messages through an IP-based application, such as BBM and 
WhatsApp. 

Analysys Mason 

Data consumption 
– total 

Total cellular data traffic (downstream and upstream) generated 
by all mobile devices, recorded at the market level. 

Analysys Mason 

voice – outgoing 
minutes 

The number of circuit-switched, operator-provided minutes 
originated on mobile networks in a given market; includes traffic 
generated by customers of service providers using the networks.  

Analysys Mason 
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Voice – total 
network minutes 

The total number of minutes carried on a mobile network; 
includes traffic generated by customers of service providers 
using the network. Total network minutes include outgoing 
traffic and incoming traffic from any type of network. For the 
total country market this figure will double count mobile-to-
mobile minutes.  

Analysys Mason 

Real and nominal 
GDP per capita 

Seasonally and calendar adjusted real and nominal Gross 
Domestic Product per capita 

Eurostat 

Penetration of 
mobile services 

Total active mobile connections excluding M2M (handset and 
mobile broadband) divided by population. Penetration is 
calculated using end-period connections and end-period 
population. Active connections are defined as active subscribers, 
i.e. excluding customers who have not used their mobile account 
for more than 3 months.  

Analysys Mason 

MVNO subscribers The number of subscribers to mobile services provided by 
MVNOs. The figures provided are as reported – that is, they can 
be either active or registered subscribers. To the extent possible, 
MNO sub-brands are excluded, though this is not always possible 
due to reporting conventions (notably in the case of KPN, 
Germany and the UK). Joint ventures between MNOs and third 
parties where the MNO is a majority shareholder are classed as 
MNO retail operations; 50/50 or minority holdings are classed as 
MVNOs. Resellers are included in the case of Germany and the 
UK.  

Analysys Mason 

MVNO market 
share 

The number of MVNO subscribers as a percentage of the total 
mobile subscriber base. In markets where active MVNO 
subscribers are reported, the total active mobile subscriber base 
is used. 

Analysys Mason 

MTR Mobile termination rate. Mobile termination rate (MTR) is 
available on a biannual basis – 1st January and 1st July. We 
assumed that 1st January data were representative of the last 
quarter of the previous year and that 1st July data were 
representative of the second quarter of the same year. The 
values of the second and fourth quarters were then attributed to 
the first and third ones respectively. 

BEREC 

Timing of roaming 
regulation 

This variable indicates when different roaming regulations were 
introduced. 

Analysys Mason 

VAT The rates shown in the table are rates applicable on 1 January of 
each year. Only standard VAT rates are taken into account. 

Consumption 
Tax Trends 2014 

 

MNO subscribers 

Total active mobile connections excluding M2M (handset and 
mobile broadband). Active connections exclude customers who 
have not used their mobile account for more than 3 months. 
Connections metrics relate to the end-of-period.  

 

Analysys Mason 

Time of entry Categorisation of operators in terms of incumbent, second 
entrant etc. 

Various 

Source: Lear 
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For mobile expenditure data, we selected the six tariffs that generated the least 
expenditure for each operator, quarter, basket and profile. We then calculated an 
average of these variables to create a measure of the price paid by the average user. 
Expenditure has been converted into Euros for those European countries included in 
the sample which are outside the Euro area. 
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C.2. Difference in differences 
For the price analysis, we implement a total of three robustness checks. Table C 2 
shows the result of a more standard regression where we omit time trends and include 
fixed effects for each quarter and for each country (standard specification). 

Table C 2– Merger effects on prices – Standard specification 

  (1) (2) (3) (4) (5) (6) 

  
Period 

2008 - 2014 
Period 2008 

- 2014 
Period 2008 

- 2014 
Period 

2008 - 2014 
Period 2008 

- 2014 
Period 2008 

- 2014 

VARIABLES lnoecd2006
low_total 

lnoecd2006
med_total 

lnoecd2006
high_total 

lnoecd2010
low_total 

lnoecd2010
med_total 

lnoecd2010
high_total 

Post - merger -0.173* -0.149 -0.121 0.0747 0.0801* 0.0294 
  (0.090) (0.090) (0.117) (0.061) (0.041) (0.058) 
Treated*Post - 
merger -0.0153 8.54e-05 0.0514 -0.0977 -0.0772* -0.181*** 

  (0.076) (0.099) (0.089) (0.067) (0.039) (0.047) 
GDP growth 0.00790 0.0149 0.0120 -0.0110 -0.000950 0.00957 
  (0.011) (0.012) (0.015) (0.007) (0.004) (0.005) 
MTR -2.366 -0.667 -0.176 1.193 0.619 -1.022 
  (1.393) (1.569) (1.529) (1.027) (1.546) (1.690) 
Roaming 
regulation -0.0593 -0.105 -0.158** 0.0497** 0.0185 -0.0181 

  (0.053) (0.066) (0.066) (0.021) (0.020) (0.021) 
VAT rate 0.0216 0.0185 0.0137 0.0226** 0.0109 0.00558 
  (0.015) (0.022) (0.017) (0.010) (0.007) (0.016) 
Exchange rate -0.00287 0.00134 0.00217 -0.00353* -0.00193** -0.00460** 
  (0.002) (0.002) (0.002) (0.002) (0.001) (0.002) 
MVNO market 
share    -1.489 -4.240*** -2.695 

     (0.903) (1.006) (2.509) 
Data component    0.524*** 0.447*** 0.325*** 
     (0.080) (0.050) (0.088) 
Constant 2.575*** 2.789*** 3.119*** 12.73*** 8.847*** 13.51*** 
  (0.289) (0.411) (0.340) (1.806) (1.530) (3.799) 

       
Observations 480 480 480 480 478 476 
R-squared 0.825 0.847 0.873 0.762 0.846 0.866 
cluster Country Country Country Country Country Country 

FE Country*op
erator 

Country*op
erator 

Country*op
erator 

Country*op
erator 

Country*op
erator 

Country*op
erator 

Country - specific 
time trends NO NO NO NO NO NO 

Deviation from the 
common trend 0.122 0.0990 0.124 0.108 0.101 0.124 

Common trend 
test  Failed Failed Failed Failed Failed Failed 

Common trend test: ‘Failed’ we reject the null hypothesis of common trend at 5% level 
Robust standard errors in parentheses       
*** p<0.01, ** p<0.05, * p<0.1           

Source: Lear based on Analysys Mason DataHub, Eurostat and Teligen data 
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We have also tried using a single mobile basket, combining the baskets in one series 
and changing the underlying basket in 2010 and 2012, for the update of the 
representative basket (from OECD 2006 to OECD 2010) and the inclusion of data 
services. We control for the change in baskets using a set of dummy variables 
(mobile basket specification). Table C 3 below shows results for this specification. 

Table C 3– Merger effects on prices – Mobile basket specification 

  (7) (8) (9) 

  
Period  

2008 - 2014 
Period  

2008 - 2014 
Period  

2008 - 2014 
VARIABLES lnmobilelow_total lnmobilemed_total lnmobilehigh_total 
Post - merger 0.123* 0.140** 0.101 
  (0.061) (0.058) (0.072) 
Treated*Post - merger -0.276** -0.364*** -0.585*** 
  (0.088) (0.065) (0.062) 
GDP growth -0.00922 -0.00284 0.0130** 
  (0.008) (0.005) (0.005) 
MTR 1.351 0.166 -0.820 
  (1.297) (1.952) (1.946) 
Roaming regulation 0.0470* 0.0157 -0.0250 
  (0.023) (0.026) (0.022) 
VAT rate 0.0242 0.0111 0.00326 
  (0.015) (0.013) (0.016) 
Exchange rate -0.00534** -0.00400* -0.00640** 
  (0.002) (0.002) (0.003) 
MVNO market share    
     
Data component    
     
Constant 14.23*** 9.319*** 15.16*** 
  (1.446) (2.345) (1.955) 

    
Observations 480 478 476 
R-squared 0.751 0.825 0.848 
cluster Country Country Country 
FE Country*operator Country*operator Country*operator 
Country - specific time trends YES YES YES 
Deviation from the common trend 0.201 0.231 0.288 
Common trend test  Failed Failed Failed 
Common trend test: ‘Failed’ we reject the null hypothesis of common trend at 5% level 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

Source: Lear based on Analysys Mason DataHub, Eurostat and Teligen data 

Finally, Table C 4 shows the result of a regression in which we control for the potential 
competitive pressure exerted by the MVNOs by including a variable that capture their 
combined market shares in each country (MVNO specification). 
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Table C 4– Merger effects on prices – MVNO specification 

  (10) (11) (12) (13) (14) (15) 

  
Period 

2008 - 2014 
Period 2008 

- 2015 
Period 2008 

- 2016 
Period 

2008 - 2017 
Period 2008 

- 2018 
Period 2008 

- 2019 

VARIABLES lnoecd2006
low_total 

lnoecd2006
med_total 

lnoecd2006
high_total 

lnoecd2010
low_total 

lnoecd2010
med_total 

lnoecd2010
high_total 

Post - merger -0.119** -0.0917* -0.0796 0.0747 0.0801* 0.0294 
  (0.048) (0.047) (0.045) (0.061) (0.041) (0.058) 
Treated*Post - 
merger -0.0262 -0.0942* -0.113** -0.0977 -0.0772* -0.181*** 

  (0.052) (0.050) (0.043) (0.067) (0.039) (0.047) 
GDP growth -0.0102 -0.00538 -0.00120 -0.0110 -0.000950 0.00957 
  (0.007) (0.006) (0.005) (0.007) (0.004) (0.005) 
MTR -2.349* -1.966 -2.788** 1.193 0.619 -1.022 
  (1.090) (1.292) (1.018) (1.027) (1.546) (1.690) 
Roaming 
regulation 0.0801** 0.0560* 0.0116 0.0497** 0.0185 -0.0181 

  (0.035) (0.029) (0.020) (0.021) (0.020) (0.021) 
VAT rate 0.0238** 0.0221* 0.00993 0.0226** 0.0109 0.00558 
  (0.009) (0.011) (0.010) (0.010) (0.007) (0.016) 

Exchange rate -0.00426** -0.00231** -
0.00341*** -0.00353* -0.00193** -0.00460** 

  (0.001) (0.001) (0.001) (0.002) (0.001) (0.002) 
MVNO market 
share 0.725 -0.574 0.536 -1.489 -4.240*** -2.695 

  (1.870) (1.205) (0.966) (0.903) (1.006) (2.509) 
Data component    0.524*** 0.447*** 0.325*** 
     (0.080) (0.050) (0.088) 
Constant 9.035*** 10.30*** 12.17*** 12.73*** 8.847*** 13.51*** 
  (2.722) (2.053) (1.488) (1.806) (1.530) (3.799) 

       
Observations 480 480 480 480 478 476 
R-squared 0.824 0.874 0.890 0.762 0.846 0.866 
cluster Country Country Country Country Country Country 

FE Country*op
erator 

Country*op
erator 

Country*op
erator 

Country*op
erator 

Country*op
erator 

Country*op
erator 

Country - specific 
time trends YES YES YES YES YES YES 

Deviation from the 
common trend 0.118 0.0980 0.121 0.109 0.103 0.125 

Common trend 
test  Failed Failed Failed Failed Failed Failed 

Common trend test: ‘Failed’ we reject the null hypothesis of common trend at 5% level 
Robust standard errors in parentheses       
*** p<0.01, ** p<0.05, * p<0.1         

Source: Lear based on Analysys Mason DataHub, Eurostat and Teligen data 
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Table C 5 shows robustness checks for the capex analysis. The usage specification 
includes usage of data services at the market level as an additional control variable, to 
check whether there might be some efficiencies as usage increases. The standard 
specification uses fixed effects at the country level rather than operator (as well as 
quarter fixed effects). The window specification excludes from the analysis a total 
of four quarters, the first two following the merger and the first two immediately 
before, to account for the slow implementation of the merger. 

Table C 5– Merger effect on capex – Additional specifications 

  (1) (2) (3) (4) (5) (6) 

  Usage Usage Standard Standard Window 2 
qtr 

Window 2 
qtr 

VARIABLES lncapex Lncapex 
_unit lncapex Lncapex 

_unit lncapex Lncapex 
_unit 

Post Merger* 
Treated 0.249** 0.125 0.182 0.0682 0.341** 0.201 

  (0.088) (0.091) (0.110) (0.105) (0.116) (0.132) 
Fixed component 0.187 0.189 0.437** 0.321** 0.177 0.189 
  (0.132) (0.151) (0.164) (0.131) (0.154) (0.176) 
Ln(GDP per capita) -0.321 -0.0837 -0.0936 -0.0588 -0.278 -0.0291 
  (0.604) (0.622) (0.539) (0.483) (0.617) (0.612) 
Second entrant 1.107 1.323 -0.272 -0.146 0.730 1.163 
  (1.311) (1.370) (0.224) (0.190) (1.243) (1.209) 
Third entrant 1.191 2.172 -0.576* -0.209 3.040** 1.205 
  (1.204) (1.241) (0.300) (0.186) (1.152) (1.156) 
Fourth entrant 0.938 2.008 -0.534* -0.159 2.866** 1.093 
  (1.207) (1.245) (0.243) (0.227) (1.135) (1.130) 
Data per connection -0.000793* -0.000677     
  (0.000) (0.000)     
Constant 19.75*** 2.590 17.23*** 1.886 18.45*** 1.559 
  (4.434) (4.618) (3.760) (3.331) (4.299) (4.208) 

       
Observations 698 698 726 726 630 630 
R-squared 0.925 0.647 0.895 0.568 0.921 0.619 
cluster Country Country Country Country Country Country 
Time FE YES YES YES YES YES YES 

FE Country* 
operator 

Country* 
operator Country Country Country* 

operator 
Country* 
operator 

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

Source: Lear based on Analysys Mason DataHub, Eurostat and GSMAi data 
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C.3. Synthetic control method 
The following sections present the results obtained under the synthetic control 
method. The synthetic control method exploits pre-merger information to build up a 
synthetic control group. The synthetic control group is equal to the weighted average 
of the candidate control countries. Each country gets a weight (that goes from 0 to 1) 
depending on its similarity with UK, i.e. the treated country. The synthetic control 
group and the relative importance (i.e. the attached weights) of each country is the 
outcome of an algorithm that minimises the difference between the UK retail mobile 
market and the weighted average of the candidate control countries.  

More specifically, the synthetic control method minimises the difference between the 
realisation of some ‘predictor’ variables in the treated countries and the (weighted) 
average of the same variables in the control countries. Hence, the composition of the 
synthetic control group may vary depending on the ‘predictor’ variables selected. 

Effects on prices  
The outcome variable (mobile expenditure) is aggregated at the market level as there 
can only be one treated unit. Thus, we take the average expenditure across operators 
in the country218, weighted by the number of subscribers.  

The predictor variables are gross domestic product (GDP) per capita and some values 
of the outcome variables in the pre-merger period. The synthetic control group 
includes all the nine countries – although with different weights. 

Figure C 1 below shows expenditure in the UK for the OECD 2006 medium consumer 
profile, against its synthetic control group. The overall effect of the merger would be a 
reduction in prices of around 12%. 

Figure C 1– Synthetic control method, specification one (OECD 2006 med) 

 
Source: Lear based on Analysys Mason DataHub, Eurostat and GSMAi data 

                                           
218 This is already the average of the six cheapest expenditures for the operator. 
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As established in the literature, we performed a series of placebo tests where each of 
the countries in the sample is iteratively assumed to be the treated unit – the purpose 
is to evaluate if the estimated effect is random, and could have been equally obtained 
in a placebo test, or is effectively due to the merger. We find that the effect is larger 
in nine out of nine cases (countries).219 This means that the estimated effect is not 
significant and this is likely due to the fact the synthetic control group does not 
properly reproduce the treated group in the pre-merger period. We believe this may 
be the result of an insufficient number of observations, as also pointed out by 
Aguzzoni et al., (2015): the synthetic control method is a data-hungry approach, 
which needs to determine the hypothetical counterfactual by choosing among several 
comparison units 

Table C 6 below show the results of the main and additional specifications for the 
synthetic control method. Each row of represents a different specification, since 
different predictor variables have been used. In particular: 

§ Specification 1 is the main specification and includes GDP per capita and some 
values of the mobile expenditure (the outcome variable) in the pre-merger period; 

§ Specification 2 includes also the market share jointly held by MVNOs, as a control 
for market structure;  

§ Specification 3 includes GDP per capita, penetration of 3G services and the mobile 
termination rate. 

§ Table C 6– Merger effects on prices – synthetic results 

Specification Consumer 
profile 

Effect (merger 
period) 

Rank Selected 
countries 

Specification 1 

2006 low -0,101 10/10 ENTIRE SAMPLE  

2006 med -0,123 10/10 ENTIRE SAMPLE  

2006 high -0,245 8/10 ENTIRE SAMPLE  

Specification 2 

2006 low -0,150 10/10 ENTIRE SAMPLE  

2006 med -0,158 8/10 DE; DK; HU 

2006 high -0,288 8/10 DE; FI 

Specification 3 

2006 low -0,624 10/10 ES; FI; IE 

2006 med -2,404 10/10 ENTIRE SAMPLE  

2006 high -7,189 8/10 ENTIRE SAMPLE  

Source: Lear based on Analysys Mason DataHub and GSMAi data 

For each specification, the table provides: 

§ the Effect, i.e. the average difference in the outcome variables between UK and the 
synthetic control group in the pre-merger period; 

                                           
219 For a more technical explanation, please refer to Annex C. 
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§ the Rank, that can be interpreted as a measure of the significance of our results 
(the lower the better); 

§ the Selected countries, i.e. the countries included in the synthetic control group (i.e. 
countries which are assigned positive weights). 

In particular, Rank is obtained as a result of the Placebo tests we implement. The 
synthetic procedure is applied iteratively assuming each country is the treated 
country. For each iteration, we compute the ratio between the Root Mean Squared 
Prediction Error (RMSPE) in the pre-merger and post-merger period. The RMSPE ratio 
weights the effect estimated in the post-merger period to the goodness of fit in the 
pre-merger period. The better is the synthetic control group, the lower will be the 
RMSPE in the pre-merger period, and the higher will be the RMSPE ratio. Countries are 
then ranked according to their ratio. Rank indicates the rank for UK, i.e. how many 
countries have a RMSPE ratio which is equal or greater than that we find for the UK. A 
Rank of 8/10 would indicate for instance that in seven other countries we obtain a 
ratio higher than in UK. 

The outcome variable is expressed in natural log in specifications 1 and 2, and Effect 
should thus be interpreted as a percentage. It should be interpreted as an absolute 
variation for specification 3. The Rank is consistently equal or above 8/10, suggesting 
that the effect we estimate is not significant. 

Effects on investment 
We estimate the effect of the merger on capex also by using the synthetic control 
method. The synthetic control method is implemented at country level, using as the 
dependent variable the natural log of the average capex per subscriber, weighted by 
the number of subscribers. 

We build the synthetic control group based on GDP per capita and some values of the 
outcome variable for the pre-merger period. The synthetic control group includes all 
the nine candidate control countries – although with different weights. 

The effect we find is positive but weakly significant. Indeed, we find that the effect is 
larger in four out of 12 cases (countries). Figure C 2 shows the trend followed by 
capex in the UK and in the synthetic control group. 
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Figure C 2– Synthetic control method 

 
Source: Lear based on Analysys Mason DataHub and GSMAi data 

As in the price analysis, we are not confident of the robustness of this result. The 
direction of the effect and its significance as indicated by the placebo tests vary widely 
depending on the specification. 

Table C 7 shows the results for the capex analysis for the main and additional 
specification. Specifications vary depending on the predictor and the outcome 
variables, more specifically:  

§ Specification 1 includes only a demand-side variable among the predictors, i.e. GDP 
per capita;  

§ Specification 2 enriches the previous one by adding the penetration of mobile 
services and the 3G penetration;  

§ Specification 3 includes a demand and a cost variable: GDP per capita (as in the 
previous) and the market shares of the MVNO (as a supply-side variable).  

All specifications are in logs. The outcome variable is the natural log of capex over 
number of subscribers. Again, the Rank suggests that the effect is not significant. 

The outcome variable is the natural log of capex over number of subscribers. Again, 
the Rank suggests that the effect is not significant. 

Table C 7– Merger effects on capex – synthetic results 

Specification Effect (merger period) Rank Selected countries 

Specification 1 0.301 5/12 ENTIRE SAMPLE  

Specification 2 -0.120 9/12 BE;ES;IT;LT 

Specification 3 0.197 4/12 DE; DK; LT 

Source: Lear based on Analysys Mason DataHub and GSMAi data 
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We also rule out the possibility that the volatility of the results is driven by seasonality 
in capex data. We do this by aggregating at the biannual level, to smooth out the 
capex series. Results are shown in Table C 8 below and continue to be inconclusive. 

Table C 8– Merger effects on capex – synthetic results (biannual data) 

Specification Effect (merger period) Rank Selected countries 

Specification 1 0,096 12/12 ENTIRE SAMPLE 

Specification 2 -0,108 11/12 BG; ES; IE; IT 

Specification 3 0,275 5/12 DE; IE; LT 

Source: Lear based on Analysys Mason DataHub and GSMAi data 
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D Annex to the antitrust case study 

D.1. Data collected 
This section sets out the characteristics and sources of the data that are used for the 
empirical analysis. We collected data for the period 2006 – 2014220 for all the 
European countries.221 Most of our data are drawn from Analysys Mason DataHub.  

The following table summarises the characteristics of the outcome and control 
variables as described in section 7.2.3. 

Table D 1– Abuse: outcome and control variables 

Metric Period Frequency Notes/Description Source 

Outcome variables 

Broadband 
subscribers  

2006-
2014 

Quarterly data Data at market level 
with breakdown by 
technology. No split 
between residential and 
business subscribers. 

Analysys 
Mason 
DataHub 

Broadband 
retail revenues 

2006 - 
2014 

Quarterly data Data at operator and 
technology level 

Analysys 
Mason 
DataHub 

Broadband 
retail speed 

2007-
2014 

Quarterly data Data at country level, no 
split by technology or 
operator 

Akamai 

Control variables (supply-side) 

Territory 
morphology 

2006-
2014 

Annual data Urban, rural or 
mountainous areas in 
square kilometre 

Eurostat 

Regulated 
access price 

October 
2007-
October 
2014 

Annual data LLU and WBA tariffs EU COMM 
Reports – 
Digital 
Scoreboard 

VAT rate 2006-
2014 

Annual data Data at market level OECD and 
web search 

Control variables (demand-side) 

Population  2006-
2014 

Annual data Data at market level. 
Average annual 
population. 

Eurostat 

Share of urban 
population 

2006-
2014 

Annual data Data at market level Eurostat 

                                           
220 It must be borne in mind that that the abuse ends in October 2009 and the EC decision has been 
adopted in June 2011.  
221 We do not have homogeneous information on Malta, Cyprus and Luxembourg. 
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Population 
density 

2006-
2014 

Annual data Data at market level Eurostat 

Income  2006-
2014 

Annual data Data at market level. 
Average income pro-
capita 

Eurostat 

GDP per capita 2006-
2014 

Annual data Data at market level. 
Nominal GDP, seasonally 
and calendar adjusted 
data 

Eurostat 

DSL launch date   Year in which DSL has 
been launched in each 
country 

Analysys 
Mason 
DataHub  

Mobile data 
penetration 

2006 - 
2014 

Quarterly data Take up of mobile 
broadband at market 
level 

Analysys 
Mason 
DataHub  

Number of 
households 

2006-
2014 

Annual data Data at market level Eurostat 

IPTV and VoIP 
subscribers 

2006-
2014 

Quarterly data Data at market level Analysys 
Mason 
DataHub 

Source: Lear 

D.2. Difference in differences 
This section provides the results of additional DiD specification for both the 
penetration and the price analysis. 

Table D 2 presents the results of additional specifications for the penetration 
analysis222: 

§ Model (1) enriches the base specification by including two additional control 
variables, namely the HHI inter-platform and the HHI intra-platform. The HHI inter-
platform measures the asymmetry between different technologies (DSL, cable, 
fibre); higher levels of this index are associated to a scarce competition among 
different technologies. The HHI intra-platform, instead, measures the asymmetry 
within DSL facilities owned by the incumbent and the entrants: a higher HHI intra-
platform implies a lower degree of competition between the incumbent and the 
entrants at the DSL level, thereby indicating that entrants mainly rely on access to 
the incumbent’s network. Model (1) shows that a higher HHI intra-platform 
negatively affects broadband penetration. Hence, regulatory policies encouraging 
access at the incumbent DSL networks (and increasing the degree of competition 
within the DSL technology) may increase broadband penetration. On the other 
hand, HHI inter-platform, and hence the degree of competition between different 
technologies, has no significant impact on penetration.  
It is worth noticing that these variables might be endogenous since the 
anticompetitive conduct ultimately affects the level of broadband penetration by 

                                           
222 In all the additional specification, we dropped two years after the treatment to exclude potential 
transitory factors that might bias the estimates of the counterfactual. 
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distorting the level of inter/intra platform competition.223 Indeed, the coefficient of 
interest is not significant. 

§ Model (2-4) investigates potential heterogeneous effects at technology level. In 
particular, the interacted variable Treated*Abuse period*Technology measures the 
potential additional impact of the abuse, compared to the average effect. 
Interestingly, Model (2) and Model (3) seems to indicate that Polish has experienced 
a greater penetration of fibre and FWA-based services prior to the Commission’s 
intervention, compared to its control countries. Indeed, as extensively discussed in 
section 7.4, TP’s anticompetitive conduct forced Polish alternative operators to 
invest in alternative infrastructure, such as fibre and FWA. The average treatment 
effect is still negative, and it is likely to be driven by the development of DSL 
technologies. 

§ Model (5) explores the effect of the abuse by comparing the percentage of DSL 
subscribers of the Polish incumbent to the percentage of DSL subscribers of the 
incumbents in the selected control countries. The estimated effect is positive but not 
significant. 

Table D 2– DiD – robustness checks on the effects on penetration 

  
Average 

Treatment 
Effect 

Heterogeneous Treatment Effect 

  (1) (2) (3) (4) (5) 

  HHI model FTTx FWA cable Incumbent 
DSL 

VARIABLES subsc_penetr_
HH 

subsc_penetr
_HH 

subsc_penetr
_HH 

subsc_penetr
_HH 

subsc_penetr
_HH 

Abuse period 0.000917 0.00489 0.00489 0.00489 -0.00133 
  (0.0029) (0.0038) (0.0038) (0.0038) (0.0125) 
Treated*Abuse -0.00125 -0.0119*** -0.0207*** 0.00556* 0.00697 
  (0.0037) (0.0030) (0.0030) (0.0030) (0.0109) 
Treated*Abuse 
period*Technology  0.0176*** 0.0529*** -0.0523***  
   (0.0000) (0.0000) (0.0000)  
Technology  -0.0141 -0.0750 0.0272  
   (0.1201) (0.1201) (0.1201)  
Income 4.66e-06** 4.70e-06** 4.70e-06** 4.70e-06** 1.54e-05*** 
  (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 
Mobile bb penetration 0.0105 0.0449 0.0449 0.0449 -0.0225 
  (0.0563) (0.0728) (0.0728) (0.0728) (0.1649) 
Percentage of rural pop 0.579*** 0.350** 0.350** 0.350** 1.663** 
  (0.1926) (0.1626) (0.1626) (0.1626) (0.7632) 
ULL pricing -0.000896 -0.00131 -0.00131 -0.00131 0.000488 
  (0.0010) (0.0011) (0.0011) (0.0011) (0.0028) 
Shared access pricing 0.000596 0.000588 0.000588 0.000588 -0.00328 
  (0.0007) (0.0011) (0.0011) (0.0011) (0.0019) 
Years from DSL launch -0.00333** -0.00421*** -0.00421*** -0.00421*** -0.00822** 
  (0.0015) (0.0014) (0.0014) (0.0014) (0.0038) 
H_INTER 0.0470     

                                           
223 See section 5.2.1. 
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  (0.0272)     
H_INTRAFAC -0.100***     
  (0.0214)     
Constant -0.349 -0.221 -0.221 -0.221 -0.780** 
  (0.2402) (0.1479) (0.1479) (0.1479) (0.3202) 

      
Observations 2,320 2,320 2,320 2,320 638 
R-squared 0.925 0.924 0.925 0.925 0.960 
cluster Country Country Country Country Country 

FE Country 
_technology 

Country 
_technology 

Country 
_technology 

Country 
_technology 

Operator 
_Country 

Country specific trends YES YES YES YES YES 
Robust standard errors in parentheses     
*** p<0.01, ** p<0.05, * p<0.1       

Source: Lear based on Analysys Mason’s data 

Table D 3 presents the additional specifications for the price analysis224: 

§ Model (1) enriches the base specification by including the HHI intra-platform and 
HHI inter-platform variables (see above). Results are still not significant. 

§ Model (2) and (3) enriches the base specification by controlling for the average 
characteristics of the broadband services. Indeed, broadband prices might be 
correlated to type of service offered (single offer or bundle offer) or to the 
connection speed provided. In particular, Model (2) controls for the percentage of 
IPTV and VOIP subscribers, while Model (3) controls for the average connection 
speed in the country.225 Results are still not significant and confirms the findings of 
the main specification; 

§ Model (4-5) explores the potential heterogeneity at technology level.226Model (4) 
seems to indicate that Polish operators were charging lower prices for fibre-based 
services prior to the Commission’s intervention, compared to its control countries. 
The average effect is positive but not significant. 

§ Model (6) compares the price charged by the Polish incumbent in the DSL market to 
the price charged by the incumbents in the DSL market in the selected control 
countries. The estimated effect is positive and significant thereby indicating that, 
prior to the Commission intervention, the Polish incumbent was charging higher 
prices than the European incumbents in the selected control countries. In particular, 
Polish prices were 10.6% higher than in the control countries (that is approximately 
equal to 8 euro, if compared to the average price charged by the incumbents in 
control countries in the benchmark period). 

  

                                           
224 In all the additional specification, we dropped two years after the treatment to exclude potential 
transitory factors that might bias the estimates of the counterfactual. 
225 Please note that disaggregated data on speed are not available. In addition, speed data starts in 2007 
(differently from all the other control variables that start in 2006). 
226 We do not have data on the price charged by fixed operators for FWA-based services. 
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Table D 3– DiD – robustness checks on the effects on prices 

  (1) (2) (3) (4) (5) (6) 
  DiD + HHI IPTV VOiP Speed FTTx cable Incumbent 
VARIABLES l_Rev_sub l_Rev_sub l_Rev_sub l_Rev_sub l_Rev_sub l_Rev_sub 
Abuse period -0.0149 -0.0117 -0.00377 -0.0290 -0.0296 -0.0557 
  (0.0134) (0.0138) (0.0108) (0.0281) (0.0278) (0.0512) 
Treated*Abuse period -0.00487 0.00474 -0.00440 0.0856 0.00112 0.0977* 
  (0.0444) (0.0443) (0.0340) (0.1001) (0.0890) (0.0482) 
Treated*Abuse period*DSL    -0.222** 0.0803  
     (0.1012) (0.0656)  
Technology    0.106*** -0.226***  
     (0.0404) (0.0420)  
Income (log) -0.00450 -0.00242 0.104 0.0262 0.0181 -0.0216 
  (0.0788) (0.0811) (0.0859) (0.0846) (0.0847) (0.1319) 
Mobile bb penetration -1.852*** -1.792*** -1.524*** -1.497*** -1.520*** -1.072** 
  (0.5262) (0.5311) (0.5487) (0.5621) (0.5531) (0.4540) 
Population (log) 3.205** 3.050** 3.037** 2.231* 2.327** -0.202 
  (1.2769) (1.1642) (1.4416) (1.1287) (1.1197) (2.8115) 
Percentage of residential 
subscribers 1.183*** 1.321*** 0.900*** 1.218*** 1.212*** 0.890** 

  (0.3325) (0.3384) (0.3129) (0.3122) (0.3150) (0.4113) 
ULL pricing (log) 0.0478 0.0565 0.127 -0.00973 -0.0130 0.129 
  (0.1472) (0.1507) (0.1107) (0.1715) (0.1705) (0.1130) 
Shared access pricing (log) -0.0529 -0.0492 -0.0419 -0.0264 -0.0240 0.0149 
  (0.0584) (0.0598) (0.0624) (0.0676) (0.0674) (0.0610) 
Years from DSL launch -0.00291 -0.000284 -0.00637 -0.00397 -0.00337 0.0104 
  (0.0089) (0.0085) (0.0073) (0.0096) (0.0097) (0.0102) 
H_INTER 0.107      
  (0.2002)      
H_INTRAFAC 0.419**      
  (0.1797)      
Percentage of VOIP/IPTV 
subs  -9.66e-06     
   (0.0000)     
Average connection speed 
(log)   -0.0104    
    (0.0532)    
Constant -56.88** -53.41** -45.40** -31.10* -32.45* 8.275 
  (23.1189) (21.0622) (21.2722) (17.3143) (17.1850) (51.5725) 

       
Observations 5,909 5,909 5,011 4,758 4,758 638 
R-squared 0.871 0.871 0.926 0.778 0.794 0.973 

cluster Operator_
Country 

Operator_
Country 

Operator_
Country 

Operator_
Country 

Operator_
Country Country 

Country specific time trends YES YES YES YES YES YES 

FE 
Operator 

_Tech 
_Country 

Operator 
_Tech 

_Country 

Operator 
_Tech 

_Country 

Operator 
_Country 

Operator 
_Country 

Operator_
Country 

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

Source: Lear based on Analysys Mason’s data 
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D.3. Synthetic control method 
This section provides the results of the synthetic control procedure for both the 
penetration and price analysis. As a general remark and as already discussed in 
Appendix C, we believe that the limited number of candidate control units may limit 
the precision of the estimates of the synthetic control method. 

Effects on penetration 
Figure D 1 shows the evolution of broadband penetration for Poland and its synthetic 
control group. Please note that, as in the DiD approach, the counterfactual has been 
estimated through the post-intervention period and hence the similarity between the 
treated and the synthetic group has to be evaluated on the right hand side of the 
graph. 

Figure D 1- Abuse effect on penetration – synthetic control group 

 
Source: Lear based on Analysys Mason’s data 

The synthetic series should overlap the evolution of broadband penetration in the 
treated group in the post-intervention period. The lack of similarity between the two 
trends compromises the statistical significance of the results.  

In order to assess the similarity between the treated and the control countries, we 
used the following predictors: average income, the percentage of rural population, the 
values of the outcome variables in the most recent years. The countries included in 
the synthetic control group are Austria, Lithuania and Romania. The estimated effect is 
equal to -0.007 thereby indicating the abuse caused a reduction in broadband 
penetration in Poland by 0.007. However, as expected, results are not significant. As 
established in the literature, we tried different placebo tests by mimicking that the 
treatment has occurred in a different country/period. The underlying idea is to 
evaluate if the estimated effect is random (and could have been equally obtained in a 
placebo test) or is effectively due to the analysed treatment. In this case, all the other 
countries in which the abuse has not occurred, showed an effect higher than Poland. 
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Results are not significant since we cannot exclude that the estimated effect is due to 
unobservable factors.  

Table D 4 shows the results of the main and additional specifications. Specifications 
vary depending on the outcome variable; indeed we build up different synthetic 
control groups to mimick the average evolution of broadband penetration in Poland 
(i.e. specification 1, the main specification), the evolution of fibre penetration 
(specification 2), the evolution of DSL penetration (specification 3), the evolution of 
cable penetration (specification 4), the evolution of the wireless technology 
penetration (specification 5) and the evolution of the number of DSL subscribers for 
the incumbent (specification 6). The predictors variables are always the same across 
the different specifications and they are equal to: average income, the percentage of 
rural population, the values of the outcome variables in the most recent years. 

Table D 4– Abuse effect on penetration – synthetic control estimates 

 Specification Effect 
(abuse period) Rank Selected countries 

1 Broadband level -0.007 19/20 AT; LV; RO 

2 Fibre level 0.016 5/20 CZ; EL; HU; UK 

3 DSL level 0.009 10/20 BG; EL; LV; RO 

4 Cable level -0.028 6/20 BG; HU; LV; NL 

5 FWA level -0.0001 4/20 BE; EL; NL; RO 

6 Incumbent level  0.0482 11/20 BG; CZ; HU 

Source: Lear based on Analysys Mason’s data 

The column Effect is equal to the average difference in the outcome variables between 
Poland and the synthetic control group in the treated period (i.e. before the 
Commission intervention in April 2009).  

The column Rank might be used to evaluate the significance of our results. For each 
specification, we performed a series of placebo test whereby the synthetic procedure 
is applied iteratively assuming each country is the treated country. For all countries, 
we compare the actual and synthetic series and compute the ratio between the Root 
Mean Squared Prediction Error (RMSPE) in the abuse and post abuse period. Countries 
are then ranked on the basis of their RMSPE ratio. The column Rank indicates the rank 
for Poland. The higher the rank for Poland, the higher is the significance of our results. 
The specification at FWA level is the most significant: the rank 4/20 indicates that the 
probability of finding a country in the sample with a RSMPE ratio higher than Poland 
cannot be lower than 0.2227 

The column Selected countries indicates the countries included in the synthetic control 
group (i.e. countries which are assigned positive weights). 

                                           
227The maximum probability of finding an effect larger than the one of the treated country is limited by the 
number of control countries in the sample. 
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Notwithstanding the significance of some specifications, the estimates obtained with 
the synthetic procedure seems to be inconsistent with the results of the DiD method 
and the qualitative evidence collected. Indeed, we would have expected a positive on 
penetration at the DSL level and a negative effect for the alternative technologies. The 
obtained results show the opposite. 

Effects on broadband prices 
Figure D 2 shows the evolution of retail prices for Poland and its synthetic control 
group. The price trend and level for the synthetic control group deviates the trend and 
level recorded in Poland, especially immediately after the Commission’s intervention. 
This compromises the precision of the estimated results. 

Figure D 2- Abuse effect on retail prices – synthetic control group 

 
Source: Lear based on Analysys Mason’s data 

The similarity across countries in the post-intervention period is based on the following 
predictors: mobile broadband penetration, the percentage of residential subscribers, 
the values of the outcome variables in the most recent years. The countries included 
in the synthetic control group are Estonia, Finland and Lithuania. The estimated effect 
is positive and indicate that the abuse caused an increase in broadband prices in 
Poland by 0.22 €. As in the penetration analysis, we performed a series of placebo test 
by iteratively assuming each country in the sample is the treated country. The 
probability that the obtained price effect is random is equal to 35% (the rank in the 
table below for row 1 is equal to 7/20) and hence results are weakly significant.  
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Table D 5 shows the results of the main and additional specificatios. As before, 
specifications vary depending on the outcome variable. In specification 1, we use the 
average broadband retail price; in specification 2-5, we use the average retail prices 
for each of the broadband technologies (fibre, DSL, cable, FWA); in specification 6, we 
use the average retail price charged by th incumbent for the DSL-based services. 

Table D 5– Abuse effect on prices – synthetic control estimates 

 Specification Effect 
(abuse period) Rank Selected countries 

1 Broadband level 0.215 7/20 EE; FI; LT 

2 Fibre level -4.00 5/20 EE; FI; LT 

3 DSL level -1.693 14/20 EE; FI; LT 

4 Cable level -7.395 13/20 CZ;EE;HR; HU; LT; LV; RO 

5 FWA level -9.00 2/20 BG; CZ; EE; HR; HU; LT; LV; RO 

6 Incumbent level  -3.037 12/20 BG; CZ; EE; HR; HU;LT; LV; RO 

Source: Lear based on Analysys Mason’s data 

Once again, some results are not consistent with the estimates provided by the DiD 
methods and the qualitative evidence. Indeed, what is observed is at odds with the 
expectation of a positive effect at DSL level.  
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E Annex to the state aid case study 

This Appendix reports the robustness checks for the regressions in chapter 8. We 
replicate our main regressions using different samples of treated and control 
municipalities. 

E.1.  Bavaria vs. Other West Germany 
In this section we compare treated municipalities in Bavaria with a sample of matched 
municipalities from West Germany. Results are discussed in section 8.5.2.1. 

Table E 1– Average Treatment Effect – Treated Municipalities in Bavaria vs. Other West German 
Municipalities  

Notes: We control for total population, college degree, population between 24 and 65 y.o., unemployment 
rate, public expenditure over total municipality revenue, industry shares at the 1-digit, as well as 
municipality fixed-effects. Robust standard errors clustered at the municipality level are reported in 
parentheses. The symbols ***, **, * represent significance at the 15, %%, 10% levels respectively. 

E.2. Lower Saxony vs. Other West German Municipalities 
In this section we compare treated municipalities in Lower Saxony with a sample of 
matched municipalities from West Germany. Results are discussed in section 8.5.2.1. 

Table E 2– Average Treatment Effect – Treated Municipalities in Lower Saxony vs. Other West 
German Municipalities 

Notes: We control for total population, college degree, population between 24 and 65 y.o., unemployment 
rate, industry shares at the 1-digit, as well as municipality fixed-effects. Robust standard errors clustered at 
the municipality level are reported in parentheses. The symbols ***, **, * represent significance at the 15, 
%%, 10% levels respectively. 

 Coverage 
 

Entry in different technologies 
 

 2 
MB/s 

6 
MB/s 

³16 
MB/s 

Tot 
ISPs 

DSL 
ISPs 

Cable  
ISPs 

Mobile  
ISPs 

FTTH 
ISPs 

Treatment x Post treatment 18.50*** 27.72*** 24.76*** 0.29*** 0.30*** 0.08*** 0.17*** 0.06*** 

 (1.43) (1.63) (1.62) (0.07) (0.05) (0.02) (0.05) (0.02) 

Post treatment 31.53*** 42.32*** 49.87*** 1.87*** 1.08*** 0.05 2.67*** -0.14*** 

 (3.59) (4.12) (4.01) (0.15) (0.12) (0.05) (0.10) (0.04) 

Demographics & Technology YES YES YES YES YES YES YES YES 

Municipality Fixed-effects YES YES YES YES YES YES YES YES 

R2 0.509 0.602 0.664 0.843 0.748 0.208 0.913 0.110 

Observations 4,233 4,233 4,233 4,228 4,228 4,228 4,228 4,228 

 Coverage 
 

Entry in different technologies 
 

 2 
MB/s 

6 
MB/s 

³16 
MB/s 

Tot 
ISPs 

DSL 
ISPs 

Cable  
ISPs 

Mobile  
ISPs 

FTTH 
ISPs 

Treatment x Post treatment 5.75*** 10.35*** 13.31*** 0.20*** 0.33*** 0.14*** 0.22*** -0.02 

 (1.61) (1.98) (2.04) (0.07) (0.06) (0.03) (0.06) (0.02) 

Post treatment 28.65*** 48.75*** 50.71*** 1.62*** 0.81*** 0.14* 2.62*** 0.04 

 (4.92) (6.16) (6.53) (0.23) (0.18) (0.09) (0.19) (0.08) 

Demographics & Technology YES YES YES YES YES YES YES YES 

Municipality Fixed-effects YES YES YES YES YES YES YES YES 

R2 0.485 0.576 0.650 0.859 0.764 0.280 0.925 0.255 

Observations 2,021 2,021 2,021 2,021 2,021 2,021 2,021 2,021 
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E.3. Bavaria vs. Bavaria 
In this section we compare treated municipalities in Bavaria to non-treated 
municipalities in Bavaria. This approach has the advantage to make sure that the 
control municipalities have not been treated. However, it substantially reduces the 
sample as it is more difficult to find a good match for treated municipalities from a 
much more reduced pool of municipalities. Results are again very similar to those in 
the main text. 

Table E 3 – Average Treatment Effect – Treated Municipalities in Bavaria vs. non treated 
municipalities in Bavaria 

Notes: We control for total population, college degree, population between 24 and 65 y.o., unemployment 
rate, public expenditure over total municipality revenue, industry shares at the 1-digit, as well as 
municipality fixed-effects. Robust standard errors clustered at the municipality level are reported in 
parentheses. The symbols ***, **, * represent significance at the 15, %%, 10% levels respectively.  

E.4. Bavaria vs. Baden Württemberg 
In this section we compare treated municipalities in Bavaria to other municipalities in 
Baden Württemberg. Results are qualitatively the same as in the main regressions, 
though the size of the effects is smaller. 

Table E 4 – Average Treatment Effect – Treated Municipalities in Bavaria vs. other municipalities 
in Baden Württemberg 

Notes: We control for total population, college degree, population between 24 and 65 y.o., unemployment 
rate, public expenditure over total municipality revenue, industry shares at the 1-digit, as well as 
municipality fixed-effects. Robust standard errors clustered at the municipality level are reported in 
parentheses. The symbols ***, **, * represent significance at the 15, %%, 10% levels respectively.  
 

 Coverage 
 

Entry in different technologies 
 

 2 
MB/s 

6 
MB/s 

³16 
MB/s 

Tot 
ISPs 

DSL 
ISPs 

Cable  
ISPs 

Mobile  
ISPs 

FTTH 
ISPs 

Treatment x Post treatment 17.48*** 28.00*** 27.11*** 0.25*** 0.21*** 0.07*** 0.05 0.07*** 

 (1.27) (1.51) (1.53) (0.07) (0.05) (0.02) (0.05) (0.02) 

Post treatment 9.34** 14.75*** 27.49*** 1.98*** 1.29*** 0.05 3.04*** -0.11* 

 (3.78) (4.77) (4.96) (0.21) (0.18) (0.08) (0.17) (0.06) 

Demographics & Technology YES YES YES YES YES YES YES YES 

Municipality Fixed-effects YES YES YES YES YES YES YES YES 

R2 0.474 0.589 0.662 0.843 0.774 0.214 0.918 0.126 

Observations 2,660 2,660 2,660 2,660 2,660 2,660 2,660 2,660 

 Coverage 
 

Entry in different technologies 
 

 2 
MB/s 

6 
MB/s 

³16 
MB/s 

Tot 
ISPs 

DSL 
ISPs 

Cable  
ISPs 

Mobile  
ISPs 

FTTH 
ISPs 

Treatment x Post treatment 6.53* 17.35*** 16.52*** 0.97*** 1.24*** 0.14*** 0.67*** 0.17*** 

 (3.65) (4.48) (4.33) (0.16) (0.13) (0.05) (0.11) (0.05) 

Post treatment 10.88* 13.92** 20.82*** 1.82*** 0.83*** 0.27*** 3.05*** -0.15* 

 (5.63) (6.52) (6.32) (0.22) (0.18) (0.10) (0.17) (0.08) 

Demographics & Technology YES YES YES YES YES YES YES YES 

Municipality Fixed-effects YES YES YES YES YES YES YES YES 

R2 0.479 0.588 0.660 0.842 0.722 0.201 0.924 0.144 

Observations 1,934 1,934 1,934 1,932 1,932 1,932 1,932 1,932 
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