Discussion Paper No. 17-027

The European Electronic
Communications Code:
A Critical Appraisal with a Focus on
Incentivizing Investment in Next
Generation Broadband Networks
Wolfgang Briglauer, Carlo Cambini,
Thomas Fetzer, and Kai Hüschelrath

Discussion Paper No. 17-027

The European Electronic
Communications Code:
A Critical Appraisal with a Focus on
Incentivizing Investment in Next
Generation Broadband Networks
Wolfgang Briglauer, Carlo Cambini,
Thomas Fetzer, and Kai Hüschelrath

Download this ZEW Discussion Paper from our ftp server:

http://ftp.zew.de/pub/zew-docs/dp/dp17027.pdf

Die Discussion Papers dienen einer möglichst schnellen Verbreitung von
neueren Forschungsarbeiten des ZEW. Die Beiträge liegen in alleiniger Verantwortung
der Autoren und stellen nicht notwendigerweise die Meinung des ZEW dar.
Discussion Papers are intended to make results of ZEW research promptly available to other
economists in order to encourage discussion and suggestions for revisions. The authors are solely
responsible for the contents which do not necessarily represent the opinion of the ZEW.

THE EUROPEAN ELECTRONIC COMMUNICATIONS CODE:
A CRITICAL APPRAISAL WITH A FOCUS ON INCENTIVIZING
INVESTMENT IN NEXT GENERATION BROADBAND NETWORKS
Wolfgang Briglauer, Carlo Cambini†, Thomas Fetzer and Kai Hüschelrath
June 2017

Abstract
In September 2016, the European Commission (EC) published its proposal for a directive
establishing the European Electronic Communications Code (EECC) – with one key aim
being the provision of sufficient incentives for infrastructure investments into high-speed
communication networks. Based on a detailed review of the theoretical and empirical
literature of the most relevant regulatory measures – that is, co-investment models as well as
different types of access regulation – we provide a critical appraisal of the respective
provisions in the EECC. We find that, although the EECC can generally be seen as step into
the right direction, the expected effects on investment incentives as well as substantial
implementation challenges in combination with a high degree of complexity of the envisaged
measures contain substantial potential for improvement.
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Introduction

One of the most important aspects of the EU regulatory framework for electronic
communications is the regulation of broadband access infrastructures – which form the basis
for the entire digital economy and are therefore of particular technical and economic
importance. In recent years, in a time of increasing digitalization, operators of first-generation
broadband networks have been facing the need to upgrade their networks due to an
overwhelming increase in demand for bandwidth and real time criteria. ‘Next Generation
Access’ (NGA) broadband networks based on fiber-optic technology enable a massive
increase in bandwidth capacity and the adoption of completely new services and applications
on the demand side. Given sufficient availability and adoption, many consider this to be a
promising way to increase long-term productivity and prosperity.
One fundamental goal of the European Commission (EC) and national regulatory authorities
(NRAs) therefore is to accelerate the deployment of innovative and high-performance
broadband infrastructures. However, given the high levels of investment that a comprehensive
NGA deployment requires, providing sufficient investment incentives remain essential.
Furthermore, if we take into account all the market developments to date related to actual
NGA coverage and adoption patterns in most EU member states (European Commission,
2016a), it cannot be assumed that the existing market and competition conditions will result in
broad-scale coverage – including rural areas – with NGA infrastructures and high take-up of
NGA services in the foreseeable future. Assuming that NGA deployment indeed goes hand in
hand with substantial welfare gains, the question thus arises as to which regulatory policies
enhance (or diminish) investment incentives.
In its Digital Agenda for Europe (DAE)1 – in combination with recently announced plans for
an European Gigabit Society2 – the EC not only fortifies its belief in the strategic importance
of broadband infrastructures and services for economic development, but especially set
ambitious coverage and adoption goals. In working towards the envisaged goals, the EC first
and foremost aims at strengthening the incentives of private companies to invest in both the
deployment of high-capacity broadband infrastructures and to enhance adoption on the
demand side through the design and implementation of appropriate regulatory frameworks. In
line with the visions developed in its DAE and Gigabit Society targets, in September 2016,
the EC published a detailed proposal for a directive establishing the European Electronic
Communications Code (European Commission, 2016b), which will substantially revise the
existing regulatory framework for communications markets (hereinafter referred to as
‘EECC’). With the directive, the EC is pursuing three core objectives: (1) equal baseline
conditions for all market participants, (2) uniform application of the legal regulations and (3)
the provision of sufficient incentives for investment in high-capacity NGA networks.3
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See https://ec.europa.eu/digital-agenda/en (last accessed on 22 June 2017) for further information.
See https://ec.europa.eu/digital-single-market/en/connectivity-european-gigabit-society (last accessed on 22
June 2017) for further information.
The EECC refers to ‘very high capacity networks’ which are defined as follows (Art. 2 (2)): “[V]ery high
capacity network means an electronic communications network which either consists wholly of optical fiber
1

In this context, we aim at providing a critical appraisal of the EECC with a particular focus on
the expected impacts of the proposed regulatory measures on the incentives to invest in highcapacity NGA networks, i.e. the third core objective.4 Although there already exist numerous
theoretical and empirical contributions that address the relationship between investment and
regulation – both in general and with respect to electronic communications markets – the
topic gains new significance in the context of the current review of the EU regulatory
framework. Accordingly, our aim is to provide a critical appraisal of the EECC´s envisaged
measures to enhance infrastructure investment against the background of the existing
academic literature and relevant structural characteristics and developments in broadband
markets. In reviewing the academic literature we will only focus on the most relevant and
recent contributions from both theoretical and empirical perspectives. For comprehensive
surveys, the reader is referred to Balmer (2013) who reviews the literature focusing on
geographic (de-) regulation and cooperative NGA investment as well as Briglauer et al.
(2015) who provide an overview of the existing academic literature on the impact of old and
new broadband infrastructure access regulation on NGA investment and adoption of new
broadband services. HSBC (2016) represents a policy-oriented review of a broad range of
regulatory measures foreseen in the EECC proposal from an institutional investor´s point of
view.
The remainder of the paper is structured as follows. Sections 2 and 3 provide an assessment of
the role of relevant regulatory schemes in incentivizing infrastructure investment. While
Section 2 concentrates on the relevance of co-investments models, Section 3 focuses on the
role of access regulation (subdivided further into asymmetric ‘significant market power’
(SMP) access regulation and symmetric non-SMP access regulation). In both sections, we
first introduce into the respective regulatory concepts followed by detailed reviews of the
most related theoretical and/or empirical research and finally making use of the gained
insights as part of our critical assessment of the measures envisaged in the EECC. Section 4
concludes the paper with a summary of the main insights from economic research as well as
the derived implications for amendments of the EECC.
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elements at least up to the distribution point at the serving location or which is capable of delivering under
usual peak-time conditions similar network performance in terms of available down- and uplink bandwidth,
resilience, error-related parameters, and latency and its variation.” Although the EECC does not explicitly
refer to certain NGA technologies as being particularly desirable – and explicitly emphasizes the importance
of technological neutrality (Art. 3 (3) lit c, recital 24) – it remains unclear whether the term ‘very-high
capacity networks’ used on several occasions in the EECC (e.g. recital 13 and Art. 2 (2)) only refers to Fiber
to the home (FTTH) and Fiber to the building (FTTB) networks in a narrower sense. In this paper we apply a
broader definition and refer to all high-speed wireline deployment scenarios including hybrid-fiber or
‘second-life copper/coax’ technologies as NGA scenarios.
Please note that we will limit our analysis to fixed (or wireline) communications networks, although mobile
(or wireless) networks and mobile broadband services are playing an increasingly important competitive role.
In particular, the 4th generation (4G) mobile communications technology already offers bandwidths that are
increasingly comparable with some NGA network architectures and the importance of mobile broadband
may even increase with the deployment of 5G technologies. Yet, we focus on wireline broadband only as
access and co-investment remedies are expected to be imposed on wireline NGA infrastructures only.
2

2

The role of co-investment models

Competition intensity in electronic communications markets may vary significantly across
regions. In competitive (‘black’) areas, there is no need for sector-specific ex ante access
regulations on the basis of the essential facility doctrine or the concept of market dominance.
In ‘white’ areas, where network deployment would not be profitable even for a monopolist, it
is not possible to incentivize network deployment through sector-specific access regulation;
public policies based on subsidies would be a considerably more effective instrument in these
circumstances.
In ‘grey’ areas, where only one infrastructure provider is active, it is much more difficult to
determine the best policy as a range of trade-offs must be taken into account. In grey (or
otherwise white) areas, co-operation (or: co-investment) models appear as an effective
measure, in principle, for sharing risks related to future demand and market exposure as well
as capital formation in case of capital market imperfections (Nett and Stumpf, 2011) and thus
for generating additional investment incentives. Investment sharing might also come hand in
hand with cost reductions, e.g., in case of traditional and non-traditional telecommunications
operators due to the sharing of skills, capabilities and different infrastructure elements in the
network hierarchy (see, e.g., ITU, 2015). Co-investment could also ensure that inefficient
investment – such as the unnecessary duplication of infrastructures – can be avoided (see
Briglauer et al., 2015). However, it is important to note that the reasons why co-investment
agreements might be successful do not imply that market risk disappears altogether with such
agreements. Risk and uncertainty clearly remain; the existence of a co-investment agreement
simply shares the exposure to these risks to all investors that commit to invest ex ante (i.e.,
before the investment is made), but it clearly affects the decision to invest.
Support for co-investment models in the form of market-driven collaboration solutions has
already been mentioned in the EC´s NGA recommendation (European Commission, 2010,
recitals 12, 15, 19, 27 and Art. 13, 16) and in its framework directive (European Commission,
2002, Art. 8 (5) lit d), wherein co-investment and other risk-sharing models are explicitly
intended as a means of supporting investment. Co-investment models with ‘open-access’ are
based on the commitment of an infrastructure provider subject to the regulatory constraint that
interested parties are offered access on a non-discriminatory basis. From the angles of both
risk-sharing (framework directive, Art. 8 (5) d)) and the primacy of voluntary market
solutions (framework directive, Art. 8 (5) f)), NGA co-investment models correspond well
with the current European regulatory framework.
Co-investment agreements can involve several operators investing jointly in different
infrastructure components (‘co-build’, based on joint ventures if applicable) and then giving
each other (or third parties) access as well as different versions of volume-discount models
with only one firm deploying the infrastructure. In ‘volume-discount co-investment’ models,
competitors must book and pay for a specific quota in advance – thus taking a share of the
demand risk – in order to secure a lower monthly payment compared to basic access products
(typically based on a fixed fee upfront payment).
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When comparing network sharing in mobile and fixed networks, the question arises as to why
co-investment occurs relatively infrequently in fixed networks (see ITU, 2015, pp. 6-8).5 One
reason could be that such co-investment activities – geographic sharing in particular, but also
co-investment in general – might interfere with competition law and therefore might lead to
substantial fine impositions (particularly as sharing agreements not only involve physical
infrastructure elements but inevitably also include the sharing of commercial information
among co-investing parties). Such concerns appear to be more serious in fixed networks
where there is typically already less competition than in oligopolistic mobile markets. Ex ante
access conditions imposed on the dominant co-investing operator represent another obstacle
which is not present in the case of mobile-network sharing. Finally, co-ordination costs in
fixed networks might be higher due to comparatively higher heterogeneity in terms of
business models, network elements and size distribution of involved operators (see ITU, 2015,
pp. 9-10).
2.1 Literature review on co-investment: Theory and experimental evidence6
Cost and/or risk-sharing rules can be viewed as a relevant alternative instrument to standard
access price regulation, potentially enhancing dynamic efficiency by expanding NGA
coverage, consumer surplus and social welfare. Nitsche and Wiethaus (2011) analyse a twostage framework with identical firms, where the incumbent is the only firm entitled with an
investment option and investment success in terms of future demand is uncertain. Their work
compares the impact of different modes of regulation (cost-based access, co-investment7 and
regulatory holiday) in terms of investment and consumer welfare outcomes, and conclude that
co-investment can be particularly beneficial both in terms of investment incentives and
consumer welfare.
Cambini and Silvestri (2012, 2013) use a similar model to Nitsche and Wiethaus (2011), but
analyse a dynamic framework with vertically differentiated firms looking also to social, and
not only consumer, welfare. In particular, Cambini and Silvestri (2013) study two different
approaches of co-investment compensation mechanisms: basic investment sharing, where the
firms share the investment cost and do not pay each other any compensation for the use of the
NGA networks; joint-venture, where the firms share the investment cost and then set an
internal access charge for the use of the NGA infrastructure that maximises their joint profits.
These papers show that risk-sharing does indeed lead to higher welfare in comparison to
5

6

7

Whereas the term ‘network sharing’ typically applies to co-operation models in the mobile industry, the term
‘co-investment’ is typically used with respect to co-investing fixed network operators.
Please note that – due to the absence of econometric research on co-investment in communication markets –
we review the main results of the only paper (we are aware of) that also contains some experimental evidence
at the end of this section.
The authors assume that the co-investment option (risk sharing in their terminology) is treated in a reduced
form in which parties share the fixed cost of investment through some agreement and then they can use the
NGN network without further side payments. Inderst and Peitz (2012b), instead, analyze cost-sharing
agreements between an incumbent firm and an entrant, in the form of long term contracts concluded before
the investment is made, as opposed to contracting taking place after the network has been constructed. The
authors show that the former type of agreement reduces the duplication of investment and may lead to more
areas being covered. Coordination at the investment level may come at a price, though, which is reduced
competition in the areas covered.
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alternative modes of regulation, such as partial regulation (ex ante intervention applies only to
the legacy network, while the NGA network is left unregulated) or full regulation (where
access to NGA networks is also regulated), especially in the presence of demand uncertainty.
In particular, Cambini and Silvestri (2013) show that basic investment sharing leads to higher
welfare as it ensures more competition than joint-venture and fairly high investment
incentives. Joint-venture gives relatively higher investment incentives, but it carries more
risks in terms of anticompetitive effects of the investment cooperation agreements potentially
leading to a higher risk of foreclosure.
All the above-mentioned papers, however, compare different levels of investment under
different regulatory scenarios, but they do not really capture the role of co-investment in
expanding NGA deployment taking into account the difference in investment costs across
different areas of a country. A model that instead considers this aspect is Bourreau et al.
(2016), in which the authors focus on co-investment as an alternative regulatory obligation to
standard access regimes aiming at spurring market competition and investment incentives.
With co-investment an entrant can request access to an incumbent's infrastructure by sharing
the investment cost of the infrastructure after an investment plan has been announced by the
incumbent. In this context, the first question that the authors address is whether co-investment
can stimulate infrastructure investments and enhance social welfare in comparison to a
standard access pricing regime. They thus compare different regulatory regimes in terms of
infrastructure coverage and social welfare. The second relevant question addressed in
Bourreau et al. (2016) is the role of demand uncertainty, relating particularly to the fact that
demand levels are difficult to predict in the planning and construction stages of new
infrastructures. The presence of such demand uncertainty implies that a firm must invest
before final demand is known, while an access seeker can wait until enough information is
available to decide whether to enter. Thus, access provides entrants with a cream-skimming
option that is exercised exactly when market outcomes are good, whereas the network
investor bears all the downside risks. In this context, the authors study how demand
uncertainty affects the relative effectiveness of co-investment agreements (as part of which
commitments must be made before uncertainty is resolved).
The model builds on Bourreau et al. (2012) who assume a country composed of a continuum
of areas that differ with respect to the fixed cost of rolling out the new infrastructure (i.e.,
from high-density-low-investment cost areas to low-density-high-investment costs areas). In
this country, an incumbent firm rolls out a new infrastructure and an entrant can decide where
and how to enter in all different areas. The model compares three different regulatory regimes
considered, i.e. i) pure access only, ii) pure co-investment, or iii) co-investment with access.
The ‘pure access’ regime corresponds to the standard (‘service-based’) access regime, i.e., the
entrant can ask for access in all the areas where the incumbent has deployed its network; it
then pays a linear access tariff set by the regulator. In the ‘pure co-investment’ regime, the
entrant can ask the incumbent to share its infrastructure in covered areas by taking on half of
the investment cost; however, access is not available outside the areas covered with fiber.
Finally, the ‘co-investment with access’ regime allows the entrant to decide whether to ask for
access or to co-invest in each covered area.
5

The incumbent and the entrant then compete at the retail level in every area where they both
operate.8 The degree of competition may vary according to the kind of regulatory regime in
question. In the ‘pure access’ regime, duopoly competition emerges only in those areas where
the entrant decides to enter and ask for access; under the ‘pure co-investment’ regime,
duopoly competition emerges in all areas in which the two firms co-invest, while – given the
absence of access obligations – in those areas where only the incumbent invests, the
incumbent has a monopoly position. Finally, under the ‘co-investment with access’ regime,
the entrant can choose in which areas to co-invest while in the rest of the country – where
only the incumbent invests – the entrant can ask for access and compete with the incumbent.
The implementation of a standard wholesale access obligation on new infrastructures involves
the classic trade-off between static efficiency and investment in coverage. The authors find
that compared to the pure access regime, the pure co-investment regime leads to, first, more
intense competition in the areas where the firms operate a shared network and to, second,
larger coverage. On the downside, it involves a monopoly area where retail prices are higher
(but a large part of this region would not be covered at all under the access regime). Adding
an access obligation on top of co-investment (‘co-investment with access’) reduces the
incumbent's profit in marginal areas; thus total coverage is lower in this regime than under
pure co-investment. In addition, co-investment coverage is also lower. This is because the
access option offered to the entrant constitutes an opportunity cost of co-investment, reducing
co-investment incentives compared to the pure co-investment regime. In terms of social
welfare, results show that if the access price is low, social welfare is higher in case no access
is granted, because a low access charge reduces both the incentive for the entrant to co-invest
and the incumbent's incentive to cover costly areas.
The role of demand uncertainty largely affects the equilibrium coverage. In the face of
demand uncertainty, the entrant can wait for the true state of demand to become apparent
before asking for access. Hence, the entrant has the option to wait while the incumbent has to
invest before demand is apparent and thus anticipating the entire risk. In this scenario, the
authors show that the entrant has reduced investment incentives and larger uncertainty leads
to lower total coverage. The pure co-investment regime involves a pre-commitment and does
not suffer from this problem, and would therefore appear to be the preferred regulatory regime
not only in terms of investment incentive, but also from a social perspective.
From a policy perspective, Bourreau et al. (2016) consider a general model of co-investment
that is valid whatever kind of co-investment agreement can be implemented. This also implies
that the organizational mode of the co-investment agreements is not important but rather the
impact that they have on extending NGA coverage. In turn, it also implies that the decision on
the kind of agreement can be left to the market in order to reduce the administrative burdens
on co-investors. From a competition policy point of view, a second interesting insight can be
derived from the model. NRAs often push for imposing open co-investment agreements
aiming at giving later entrants the chance to enter the co-investment agreement. Although not
directly addressed by the authors, the above results could easily be applied; i.e., granting late
8

This assumption makes the paper different from other studies that specifically look at the ‘collusive’ effect of
a co-investment agreement (see, e.g., Inderst and Peitz, 2013; Krämer and Vogelsang, 2016).
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entrants the possibility to ‘wait and see’ whether market demand expands – and only
committing to invest when this eventually happens – invites cream-skimming behavior. This,
in turn, reduces or even eliminates the investment incentives for early investors who have to
bear the entire risk and uncertainty.
Another competition policy issue related to co-investment is the risk of collusion. Krämer and
Vogelsang (2016) performed a laboratory experiment to study the effect of co-operation in
broadband markets, with an underlying model where non-cooperation would be the optimal
choice for the individual. They find that co-operation still arises due to communication
between players, and that this facilitates collusion while not stimulating further investment.
Although it remains an open question whether this increased chance of collusion materializes
in actual markets, it is also important to mention that for at least some of the countries in
which co-investment models played a role – such as France, Spain, Switzerland or Portugal
(Balmer, 2013, p. 31) – a higher network coverage has been observed.
In any case, it is important to close with the reminder that different regulatory models can
have different impacts on the risk of collusion: a ‘pure co-investment’ agreement without
access in monopolistic areas may lead to higher probabilities of collusion compared to the
‘co-investment with access’ agreement. Indeed, in areas where access is available, firms are
more likely to compete and this reduces the risk of collusion between the same firms in the
co-invested areas. Therefore, adding collusion into the framework may rebalance the benefits
of co-investment without access (though negatively affecting NGA coverage).
2.2 EECC: Intended measures and critical appraisal
The EECC in Art. 74 envisages an exemption from access regulation for new network
elements with very high capacity, insofar as the following conditions are met on a cumulative
basis (Art. 74 (1)): “i) the deployment of the new network elements is open to co-investment
offers according to a transparent process and on terms which favor sustainable competition
in the long term including inter alia fair, reasonable and non-discriminatory terms offered to
potential co-investors; flexibility in terms of the value and timing of the commitment provided
by each co-investor; possibility to increase such commitment in the future; reciprocal rights
awarded by the co-investors after the deployment of the co-invested infrastructure; ii) the
deployment of the new network elements contributes significantly to the deployment of very
high capacity networks; iii) access seekers not participating in the co-investment can benefit
from the same quality, speed, conditions and end-user reach as was available before the
deployment, either through commercial agreements based on fair and reasonable terms or by
means of regulated access maintained or adapted by the national regulatory authority.”
On the one hand, the EECC´s proposed exemption from regulation is tied to several additional
conditions which are further laid out in Annex IV. In Annex IV lit. a, the EECC pushes for
imposing open co-investment agreements on the SMP operator which enables access for later
entrants to join the co-investment agreement. Furthermore, the co-investment agreements
must also comprise the ability to leave a co-investment arrangement and sell it to a third party
(Annex IV lit. c). In some sense, letting the co-investment agreement remain open over its
entire period of validity on a non-discriminatory basis is in accordance with standard
7

wholesale access regulation and its associated investment incentives (Sections 3.3-3.4). The
content and procedures involved in the package must also be transparent for all market
participants and the package must safeguard sustainable competition for the long term (Annex
IV lit. b). The EECC also provides for a dynamic adjustment of access prices reflecting the
timing of commitments made at later stages (Annex IV lit. c). However, imposing such open
co-investment specifications not only increase regulatory uncertainties and transaction costs
but also further reduce the incentives to co-invest because it negatively affects the incentives
to pre-commit on investment. The option for late entrants to pay an access fee that includes a
fraction of those risks would work if, and only if, the regulator is able to precisely assess those
risks and monetize them through the access fee – apparently an extremely complex and
difficult endeavour to implement in theory, let alone in regulatory practice.
Consequently, co-investment subject to ex ante approval still represents a rather strong
regulatory component – with the result that co-investment models differ substantially from
purely voluntary market solutions. As shown in the theoretical literature, allowing the coinvestment agreement to always remain open with some pre-defined access conditions is
equivalent to the ‘access option’ in the model and their associated ex ante investment
incentives. In contrast, in order to enhance market-based solutions, co-investment models
should not face certain a priori restrictions with respect to the organizational design of how
firms co-operate. Furthermore, the risk of imposing investment-diminishing access
regulations is of particular concern in view of the aforementioned co-investment obstacles
that already prevail in fixed-network industries; i.e., to induce co-investment these regulatory
obstacles should be minimized.
On the other hand, the inherent concept of ensuring that all involved parties effectively share
risk should be viewed positively due to its investment-encouraging effect. However, coinvestment models will only induce additional infrastructure investment if the regulatory
conditions – imposed ex ante on co-investing parties – are not too restrictive in terms of
accruing future investment rewards and in relation to the actual extent of risk-/cost-sharing.
The sharing effect most likely increases, first, the longer participating parties have to cooperate, second, the more commercially negotiated terms prevail and, third, the lower the
scope of regulatory gaming. In case (an) infrastructure operator(s) reach(es) a commercially
negotiated long-term agreement with other market participants, NRAs might even consider a
full withdraw from ex ante regulations / side conditions together with a switch to ex post
market monitoring (subject to other competition factors inside and outside the market, see
HSBC, 2016, p. 29).
3

The role of access regulation

The questions as to what extent existing broadband wholesale access regulations hamper or
encourage investment in new networks and what influence they have on both end-consumer
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prices and quality of services has been the subject of debate for years.9 At the European level,
regulated infrastructure providers argue that mandatory access obligations with regulated fees
would diminish incentives to invest in the deployment and improvement of access
infrastructure. By contrast, many NRAs and alternative (service-based) providers believe that
the deployment of new broadband infrastructures also contains the risk of new and potentially
more pronounced monopoly areas and therefore requires appropriate ex ante access
regulation. In Sections 3.1 and 3.2 we briefly introduce into the two main types of access
regulation,10 i.e. asymmetric SMP access regulation and symmetric non-SMP access
regulation, respectively. We then provide a detailed review of the related theoretical and
empirical literature in Sections 3.3 and 3.4, respectively. Section 3.5 assesses the EECC´s
investment incentives in view of the envisaged regulatory access policies.
3.1 Asymmetric SMP access regulation
Already the EC’s 2002 regulatory framework (‘second package’) was founded largely on the
concept that firms with SMP underlie certain restrictions and obligations ex ante and that –
contrary to competition law – no evidence of an actual abuse of this market power is required
for these restrictions and obligations to apply (see especially Art. 14 to 16 of the framework
directive, European Commission, 2002).11 According to these articles, NRAs have to carry
out market analysis procedures at regular intervals that comprise a three-stage market analysis
sequence.
The first stage involves based on the so-called ‘three-criteria-test’12 a definition of relevant
communications markets that could be subject to sector-specific regulation. In the second
stage, NRAs then investigate whether there is effective competition in these markets and/or
whether (at least) one firm in these markets has SMP. The European regulatory framework
(framework directive Art. 14 (1)-(2)) basically differentiates between two possibilities to
constitute significant market power (SMP): ‘Single dominance’ and ‘joint dominance’. In
case SMP is detected, in the third stage, NRAs impose sector-specific ex-ante obligations on

9

10

11

12

The reader is referred to Telecommunications Policy special issue published in 2013 (Volume 37(10)) which
collects controversial papers on the topic “Regulatory approaches and investment in new communications
infrastructure”.
As indicated in Section 2, co-investment models represent another form of access regulation in case of
mandatory obligations (such as non-discrimination or open access requirements) that have to be fulfilled ex
ante.
The ‘Telecoms Package’, adopted in 2002 and amended in 2009 includes the following specific directives
aiming at establishing a harmonized framework for the regulation of electronic communications networks: i)
directive 2002/21/EC or ‘framework directive’; ii) directive 2002/20/EC or ‘authorization directive’; iii)
directive 2002/19/EC or ‘access directive’; iv) directive 2002/22/EC or ‘universal service directive’; v)
directive 2002/58/EC or ‘directive on privacy and electronic communications’. The EECC integrates sectorspecific regulations that were previously divided across separate directives and combines them into one
directive (with only data protection regulations still treated separately as part of the ePrivacy directive).
According to this test the following criteria have to be met cumulatively to justify ex ante regulation (Art. 65
EECC): “(a) high and non-transitory structural, legal or regulatory barriers to entry are present; (b) there is a
market structure which does not tend towards effective competition within the relevant time horizon, having
regard to the state of infrastructure-based competition and other sources of competition behind the barriers to
entry; (c) competition law alone is insufficient to adequately address the identified market failure(s).
9

the dominant undertaking in accordance with the specific competition problems identified in
the relevant market. Accompanying forms of regulation at wholesale level would then need to
be imposed in a way that could ensure adequate correspondence with (current or potential)
competition problems at the end-user level. Ex-ante regulation has to be taken into
consideration up to the point at which self-sustaining competition is sufficiently established at
the end-user level in the relevant markets. As a matter of fact NRAs have done so but one of
the important clarifications of the new framework is that wholesale regulation should be
removed if there is no competition problem in the retail market.
Regulatory instruments at the wholesale level are generally always to be viewed in the form
of ‘access prices’ and ‘access products’. The previous broadband wholesale obligations
implemented in the European regulatory framework were primarily: i) full local loop
unbundling (LLU), ii) shared access, iii) bitstream and iv) DSL-Resale. With regard to the
investment ladder, all the access products reflect the basic relation that access seekers have to
make bigger investments if they also want to obtain more options in terms of shaping the
quality of retail products. It was only when the full unbundling model was introduced that
alternative competitors were able to also technically differentiate products at end-consumer
level. The ideal type of interaction and dynamics for these instruments has been popularized
in the EU as the ‘ladder of investment’ hypothesis.13 This process should ultimately help
provide competition in the field of local loop networks that is sustainable because it would be
based on access infrastructures. The latter is thus the highest rung on the investment ladder
and the first that would enable complete exemption from asymmetrically imposed access
obligations (with some complementary symmetric obligations such as ‘duct access’ in place).
It is against this background that Bauer (2010, p. 69) cites the ladder principle alongside the
essential facility doctrine14 as a core justification for the imposition of asymmetric access
obligations (for the same reasoning see also Renda, 2016, p. 8-9).
Figure 1 shows the actual development in broadband wholesale access products in the EU
member states between 2005 and 2015. It is clear that service-based competition has only
become well established under full unbundling; according to Figure 1, ‘LLU access’ accounts
for more than 78% of all DSL connections based on access regulations in 2015. The rise in
13
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This approach was initially developed by Cave et al. (2001), Cave and Vogelsang (2003) for the EC and later
modified in Cave (2006). In the US, the approach is known as the ‘stepping-stone hypothesis’ and was
introduced as part of the 1996 Telecommunications Act.
The underlying essential facilities doctrine has its origins in US law and in principle applies to markets
exhibiting natural monopoly characteristics, which give rise to monopolistic behavior such as refusal to deal.
The specific conditions of an essential facility were laid out in the case MCI Communications Co v. AT&T
(708 F.2d 1081) in 1982. According to this decision, to establish obligatory access to an essential facility
there must be i) a control of the facility by a monopolist; ii) economic inability to reasonably replicate the
facility iii) feasibility to supply the facility to alternative operators. Under EC law the essential facilities
doctrine has been based on Art. 82 (Art. 102) of the EC Treaty (TFEU) which prohibits the abuse of market
dominance. The doctrine has since become part of the EU regulatory framework (European Commission,
2002a, recital (6) and Art. 12). Moreover, when applying the essential facility doctrine of Art. 102, the
absence of replicability is not enough on its own to make the provision of access mandatory. The European
Court of Justice (ECJ) further requires that refusal of access is likely to eliminate all competition in the
downstream market and that the refusal to grant access cannot be objectively justified (ECJ, November 26,
1998, case No. C-7/97, Report of Cases I 7791 – Bronner).
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unbundling saw a simultaneous drop in other access variants. This can be seen as partial
confirmation of the ladder principle and there is also corresponding evidence for this in the
academic literature (see Bacache et al., 2014). However, it is equally clear that the last rung of
the ladder, which represents infrastructure competition in the local loop and the long-term
goal of the ladder of investment approach (see Renda, 2016, p. 21), could not be realized
nationwide on the basis of access regulations.15 Referencing the specific market structure for
local loops and the underlying ‘economies of density’, Vogelsang points out that the
investment ladder has been unsuccessful in ultimately delivering infrastructure-based
competition within a timeframe of more than a decade as a “natural outcome of the economics
of fixed broadband access” (Vogelsang, 2013, p. 212). Another reason for the failure of the
ladder of investment hypothesis in inducing infrastructure-based competition is the fact that it
was never implemented by NRAs as initially suggested by Cave and Vogelsang. The authors
made the very important point that NRAs must be able and willing to ‘burn down’ the lower
rungs of the ladder over time to induce further investment on the part of entrant firms seeking
access. NRAs, however, have appeared to be reluctant to eliminate existing access regulations
over the course of liberalization and have instead established a complex system of multiple
access regulations, which gave rise to strong regulatory dependencies instead of
infrastructure-based independence.16
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Figure 1: Relevance (%) of old broadband access in the EU17
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A few notable exceptions are e.g.: NetCologne (Germany), Iliad (France) or Optimus/Sonaecom (Portugal),
where former service-based operators started to deploy their own FTTH/B access infrastructure (Godlovitch
et al. 2015a, p. 21; company information on NetCologne (see https://www.netcologne.de/ueberuns/unternehmen/geschichte). In a recent report, Cave and Feasey (2017, p. 22) conclude accordingly:
“Investors in new FTTH networks have sometimes been existing providers of broadband services using DSL
technology, but not often.” Typically, the aforementioned cases are heavily focused on high ARPU business
consumers in urban areas.
16 For a critical discussion of the ladder of investment and its underlying assumptions the reader is referred to
Bourreau et al. (2010).
17
Data represents EU averages and is gathered from the EC´s Digital Agenda Scoreboard (see
https://ec.europa.eu/digital-single-market/en/digital-scoreboard).
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These empirical findings on the ladder of investment hypothesis can also be applied directly
to the migration to NGA infrastructures and second-life copper/coax migration technologies,
since these will exhibit even greater economies of density. This is to be expected because the
relevant distribution points in the access network are closer to the end-consumer. This is why
profitable replicability in the case of the aforementioned hybrid NGA networks declines
further and why regulatory forms of access can indeed deliver service-based competition, but
are unlikely to result in infrastructure-based competition. In fact, the main alternative NGA
infrastructure operators already had cost advantages in the form of their physical
infrastructure elements, which were not established as the result of any inducement from
sector-specific regulation: “Besides incumbents, only firms with prior access investments
(either in other networks, such as cable TV, or in ducts, such as municipal electric utilities)
have successfully invested in such networks” (Vogelsang, 2013, p. 212). In most cases these
alternative networks represent high-end FTTH/B network deployments without any reliance
on asymmetrically regulated access products in conjunction with a pre-existing customer base
but rather with opportunities to exploit various economies of scope (Cave and Feasey, 2017,
p. 21;29).
In addition, the most broadly established form of access regulation in the past – full physical
unbundling – encounters substantial implementation problems when it comes to migration to
NGA networks; and thus its importance as a central wholesale product will be limited and at a
lower rung of the new ladder representing versions of ‘virtual unbundled access’.
Furthermore, there is also a risk in the migration process that access regulation will become
more complex due to the old investment ladder, path dependence and access products that
need to be redefined: „[A] regulatory transition to deregulation entails propensities to
micromanage the process to generate preferred outcomes, visible competitors, and expedient
price reductions” (Hausmann and Taylor, 2013, p. 206). Thus, besides the additional costs of
regulation, there would be additional uncertainty over the types of regulation to be
implemented in the future. Nonetheless, the EC adopted the ladder principle into its ‘NGA
recommendation’ as a guiding principle: “The appropriate array of remedies imposed by an
NRA should reflect a proportionate application of the ladder of investment principle”
(European Commission, 2010a, recital (3)).
In accordance with the above discussion, any remaining asymmetric access regulations serve
as a mechanism for safeguarding competition as an ultima ratio in otherwise non-competitive
(white or grey) areas but not for inducing self-sustainable infrastructure-based competition.
3.2 Symmetric non-SMP access regulation
Besides voluntary forms of co-investment, the joint usage of infrastructures can also take
shape based on mandatory symmetrical access obligations. In contrast to asymmetric
regulation, symmetric forms of regulation concern measures that must be imposed on all
providers, irrespective of the presence of market power. However, the essential facility
doctrine is a common starting point for both forms of regulation (see Nett and Stumpf, 2011,
p. 8-9). In this context, general examples of symmetric obligations for all network operators
would include rights of joint installation and shared use in the case of physical network
infrastructure elements that are essential to NGA deployment. According to Art. 12 (1)-(2)
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framework directive, NRAs may impose co-location and facility sharing on all firms: “Where
an undertaking providing electronic communications networks has the right under national
legislation to install facilities on, over or under public or private property, or may take
advantage of a procedure for the expropriation or use of property, national regulatory
authorities shall encourage the sharing of such facilities or property. … Such sharing or coordination arrangements may include rules for apportioning the costs of facility or property
sharing.” In short, not only wireline and wireless infrastructures are covered by the regulation
but also infrastructures not owned by telecommunications companies, such as routes used by
power supply networks, pylons and existing cable duct capacities, as well as empty conduits
and overhead power cables on traffic routes (Nett and Stumpf, 2011, p. 7).
Insofar as symmetrical obligations are suitable for delivering synergy potentials and lowering
total investment costs – such as the comparatively high installation costs in Europe where
underground deployment is the norm – they will increase the profitability of NGA projects
and, ceteris paribus, overall investment activity. Accordingly, in its cost reduction directive,
the EC envisages shared use obligations on a large scale for public communications network
operators and firms that own rights of use, primarily due to cost aspects (European
Commission, 2014b, recital 13): “It can be significantly more efficient for electronic
communications network operators, in particular new entrants, to re-use existing physical
infrastructures, including those of other utilities, in order to roll out electronic
communications networks, in particular in areas where no suitable electronic
communications network is available or where it may not be economically feasible to build up
a new physical infrastructure. Moreover, synergies across sectors may significantly reduce
the need for civil works due to the deployment of electronic communications networks and
therefore also the social and environmental costs linked to them, such as pollution, nuisances
and traffic congestion. Therefore this Directive should apply not only to public
communications network providers but to any owner or holder of rights to use, in the latter
case without prejudice to any third party's property rights, extensive and ubiquitous physical
infrastructures suitable to host electronic communications network elements, such as physical
networks for the provision of electricity, gas, water and sewage and drainage systems,
heating and transport services.”
It is important to note, however, that in order to increase investment, symmetric regulations
must not ultimately result in extending asymmetric access regulations to a variety of
infrastructure elements and all infrastructure operators regardless of actual market power
(SMP). This would run contrary to, first, deregulation steps that have already been put in
place and, second, the central goal of promoting investment. Accordingly, mandatory nonSMP access obligations imposed on ‘passive’ infrastructure elements18 must not discourage
ex ante investment incentives while clearly lowering deployment costs due to synergies.
However, assuming that costs are reasonably distributed between operators, that opportunity
costs for the infrastructure owners are factored in, and that proportionality is strictly observed,
18

While the passive infrastructure relates to physical infrastructure elements such as trenches, poles, ducts and
optical fiber, optical distribution frames, patch panels etc., the active elements relate “to the electronic
network equipment needed to bring the passive infrastructure alive, as well as the operational support
systems required to commercialize the fiber connectivity” (FTTH Council Europe, 2012, pp. 18-19).
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shared use and joint installation obligations – when appropriately combined with voluntary
forms of co-investment – should offer considerable potential for reducing total deployment
costs. In this case, symmetric regulatory measures would also be suitable for boosting the
deployment of optical fiber networks both in terms of geographical spread and investmentintensive FTTH/B deployments.
3.3 Literature review on access regulation: Theory
First NGA-specific papers – particularly the seminal contribution by Bourreau et al. (2012) –
assume that entrants use the copper network managed by the incumbent to compete on basic
broadband services and eventually invest in fiber infrastructure, at least in parts of a country.
However, they do not consider the case in which the entrant is a cable operator that does not
need access to the existing copper infrastructure to provide broadband services. Additionally,
they also do not consider the case in which only the fixed telecom incumbent is subject to ex
ante regulation while the cable operators – investing in fiber or in updating their access
technology – are not subject to any ex ante restrictions. This latter case implies the presence
of an asymmetric regulation that has characterized the previous and current EU regulatory
frameworks as described in Section 3.1. These features are important for fine-tuning the
theory to apply to actual regulatory and market conditions – considering that in most
European countries the main category of entrants in NGA markets are indeed cable-TV
operators using an alternative legacy infrastructure to the incumbent´s copper access
infrastructure.
In a recent paper by Briglauer et al. (2017), the authors develop a model of investment
competition in fiber deployment that extends the existing literature (most notably Bourreau et
al., 2012) in multiple ways. The aim of these extensions is to account for a number of stylized
facts about the European NGA infrastructure investment patterns and regulatory approaches
and to derive hypotheses that can subsequently be taken to the data. Most importantly, they
account for heterogeneous entrants to the NGA market, which are present in many European
markets. In particular, they consider the presence of three (rather than two) different
competitors: an incumbent telecom firm that owns a legacy copper-based telephone network;
a cable firm that owns a legacy cable-TV network (and does not have to access the existing
copper network to provide its final services); and a service-based entrant that does not own
any legacy infrastructure. The first two firms provide broadband services using their
respective legacy networks; the third relies on mandated access to the incumbent firm's legacy
network. However, only the telecom incumbent is regulated ex ante on both the copper and
fiber infrastructures; i.e., the model thus explicitly considers the effect of an asymmetric SMP
regulation regime imposed on old and new access infrastructures. In sum, this implies that the
impact of LLU prices on the incentive to invest is not limited to the incumbent and telecombased entrants but also applies to cable operators who could benefit indirectly from copperbased access regulation through the degree of market competition.
This framework was then extended to account for the presence of NGA regulation and the
impact of cost asymmetry on investment. The results show that, when the incumbent is
expected to be the leader in NGA investment, the presence of ex ante regulation imposed on
fiber access infrastructure lowers the incumbent firm's incentive to expand NGA coverage.
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This result complements the one in Bourreau et al. (2014), who also highlight the detrimental
effect of fiber regulation on the incentive to invest. This happens because introducing
regulation on fiber networks limits the incumbent’s options to exploit revenues from its
investment and this in turn decreases the incentive to invest. However, when a cable firm is
the leader, the decision to invest in fiber is not at all affected by the presence of fiber access
regulation. Similarly, Vogelsang (2016) also finds that NGA regulation either should not be
imposed or it should be ‘soft’ in order to incorporate the additional risk of investment and to
avoid mitigating investment incentives for entrants and incumbents. More generally, the
author states that new services should not be regulated at all; however, if such a solution is not
feasible, a regulatory holiday regime, i.e., regulation is delayed until a set of necessary
requirements have been met, should be considered as a further option.
In sum, the results in Briglauer et al. (2017) show that the role of the fiber access regulation
on active elements on investment incentives is unambiguously relevant. A less stringent form
of fiber access regulation (i.e., a higher access price or lack of regulation for active elements)
incentivizes all firms to invest more in NGA networks. This is also true for cable firms in all
cases. However, when cable firms are the investment leader, their incentive to invest is
unaffected by access regulation. Thus, a less stringent form of fiber access regulation (i.e., a
higher access price or lack of regulation) incentivizes the cable firm to invest more only when
it is a follower in NGA deployment and therefore must invest in order to compete with the
incumbent; otherwise, when cable operators are the leader in fiber deployment, strict fiber
regulation has no effect on a cable operator’s investment decision and is only detrimental to
the incumbent. In a nutshell, results show that soft regulation of fiber access – or even lifting
regulatory obligations temporarily or entirely – has an overall positive effect on market
investment of all operators.
Additionally, the model by Briglauer et al. (2017) not only points out that NGA regulation, if
severe, is detrimental to fiber investment, but, on top of this negative effect, the
implementation of a regime of asymmetric regulation between incumbents and cable
operators would only have further distortionary effects by favoring the latter over the former.
Hence, from a policy perspective, the model suggests that, if the NRA wants to impose NGA
regulation, this regulation should be symmetric and involve all firms investing in NGA, not
only the incumbent ones. However, this conclusion does not imply that the imposition of
symmetric access remedies, i.e., the extension of SMP remedies to all investing companies, is
the best solution. Indeed, the theoretical results previously described (see Bourreau et al.,
2012 and 2014; Inderst and Peitz, 2012a and 2012b; Vogelsang, 2016) all show that too strict
regulation of fiber access negatively affects aggregate (i.e., market level) investment and
hence leads to a reduction in total fiber deployment. From a policy perspective, this implies
that – in case some degree of regulation should be imposed – regulatory interventions should
be symmetric and limited to passive and not active elements of the fiber network in order to
partially mitigate the adverse effect of extensive ex ante interventions in fiber deployment.
The significance of a symmetric regulation is also emphasized when actual differences in
investment costs are taken into consideration. Indeed, reports (see e.g. Taga et al., 2009; Cave
and Feasey, 2017, p. 36) show that the investment costs for cable operators to upgrade their
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access infrastructures are much lower than the investment costs for fiber upgrades faced by
incumbent operators. In this scenario, Briglauer et al. (2017) show that the cost advantage for
cable operators increases their probability of becoming the leader in the new market in terms
of NGA deployment: the larger this difference in cost, the lower the probability that a telecom
incumbent will become a leading investor in fiber. Consequently, in the face of investment
cost asymmetries, the implementation of asymmetric NGA access regulation that affects only
the ‘second mover’ (i.e., incumbents) not only has a vicious effect on incumbent firms by
depriving their incentives to invest in fiber, but also unbalances the playing field in favor of
the unregulated cable operators and thus perpetuates existing regulatory-induced market
asymmetries. Obviously, a symmetric regime would level market competition; however, at
the expense of a reduction in total NGA investment.
3.4 Literature review on access regulation: Empirics
Due to the virtual absence of empirical research on symmetric access regulation, we limit our
subsequent literature review to the case of asymmetric access regulations. In this context,
Table 1 summarizes the findings as well as the data employed in the literature. The empirical
literature on the impact of broadband access regulations can be divided into two broad
categories: i) quantitative analyses focusing on the regulatory impact on NGA investment and
ii) quantitative analyses focusing on the impact on NGA adoption. Due to data availability
constraints several of the empirical studies refer to measures of adoption. Adoption can be a
proxy for investment and, at the same time, might provide a better proxy for consumer
welfare in efficiently functioning markets.
From the empirical literature, we can infer that all studies that use data from European
countries find a negative impact of ex ante access regulations or related service-based
competition on NGA deployment in terms of investment or adoption. Only one study that
uses OECD and ITU data for NGA adoption finds insignificant results (Samanta et al., 2012).
Whereas all these studies use aggregate country level data, one study makes use of Japanese
data (Minamihashi, 2012) at the municipal level and also finds that unbundling regulations
have a negative impact on entrants’ incentive to invest in NGA infrastructure (while leaving
the incumbents´ investment unaffected). A recent study by Bourreau et al. (2017) employs
panel data for French municipalities. The authors find a positive impact of the presence of
unbundling operators on entry of NGA operators. Whereas the authors employ a rich data set
with more than 36.000 observations they do not employ a direct measure of regulation or
service-based competition. In line with the majority of the other studies they also find a
positive impact of cable infrastructure and a negative impact of the incumbent´s upgraded
legacy infrastructure (replacement effect).
Overall, as the empirical literature indicates a negative impact of ex ante access regulations on
NGA investment and NGA adoption, deregulatory approaches are supported – a conclusion
that appears to be largely in line with the older broadband-related literature as surveyed in
Cambini and Jiang (2009) and the subsequent empirical analysis on regulation and broadband
investment.19 Although there are only few NGA related empirical contributions available, the
19

See, inter alia, Bouckaert et al. (2010), Grajek and Röller (2012) or Crandall et al. (2013).
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studies reviewed in Table 1 suggest that the main findings of the older broadband-related
literature are apparently even more applicable to NGA infrastructures.
Interestingly these findings are confirmed not only by independent assessments of financial
market analysts but also by the EC itself in the form of showing first signs to acknowledge
that strict cost-based access regulation is at odds with the goal of promoting investment in
new infrastructures. In this respect, particular reference to the EC’s recommendation for
standardized non-discrimination obligations (European Commission, 2013a) must be made. In
terms of the stipulations in European Commission (2013a), efficiency-oriented NRAs would
fully deregulate NGA and legacy infrastructure in black areas and apply legacy regulation
with comparatively high prices plus NGA regulation with only softer regulation obligations in
grey areas. In its 2014 market recommendation, the EC further expresses concerns about
negative effects of regulation on investment (European Commission, 2014a, explanatory
note): “Regulation must be targeted and balanced in a way that addresses the true obstacles to
effective competition in the sector: an excessive regulatory burden on operators would stifle
investment and innovation.” Overall, it appears that the EC increasingly adjusted its policy on
regulation and investment in light of industry experience and empirical evidence.
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Table 1: Overview of empirical studies on the impact of regulation on investment*)
Author(s)
Minamihashi
(2012)
Briglauer
et al.
(2013)
Yoo
(2014)

Bacache
et al.
(2014)

Briglauer
(2015)

Briglauer
et al.
(2017)
Bourreau
et al.
(2017)

Data
Japan
2005-2009
Municipal
level
EU27
countries
2005-2011
National level
US and
European
countries
2011-2012
National level
15 European
countries
17 semesters
2002-2010
National level
EU27
countries
2005-2011
National level

EU27
countries
2003-2014
Firm level
France
2010-2014
Municipal
level

Main results
Studies examining the impact on NGA investment
 Unbundling regulations hinder cable entrants from investing in own
NGA infrastructure
 Incumbents´ investment are unaffected
 The more effective service-based competition is, the more negative the
impact on NGA investment
 Infrastructure competition from cable and mobile networks affects NGA
investment non-linearly
 Service-based competition and NGA investment are negatively
correlated
 Infrastructure competition from cable networks is positively correlated
with NGA investment
 Ladder of investment hypothesis supported at lower rungs
 Presence of multi-layer access regulation does not increase NGA
investment
 A higher unbundling price positively impacts NGA investment and the
effect is stronger the more effective the unbundling regime is
 The more effective service-based competition is, the more negative the
impact on NGA investment
 The replacement effect from legacy infrastructure exerts a negative
impact on NGA investment
 A higher unbundling price positively impacts NGA investment from
incumbent operators but it has no impact on cable and other operators
 Stronger NGA access regulations diminish NGA investment from
incumbent operators but it has no impact on cable and other operators
 Positive impact of the number of LLU operators and upgraded cable on
NGA investment
 Negative impact of VDSL

Studies examining the impact on NGA adoption
EU countries,
 The more effective unbundled local loops or bitstream unbundling is, the
Japan and
lower the rate of NGA adoption
Korea
 Infrastructure-based competition has a positive impact on NGA adoption
2002-2007
National level
ITU/OECD
Samanta
 Unbundling regulation has no significant impact on NGA adoption
25 countries
et al.
1999-2009
(2012)
National level
15 European
Jeanjean
 Tight copper access regulation decreases speed of NGA adoption
countries
(2013)
2007-2012
National level
EU27
Briglauer
 Wholesale broadband regulation lowers the rate of NGA adoption
countries
(2014)
 Infrastructure-based competition from first-generation broadband and
2004-2012
mobile networks affects NGA adoption non-linearly
National level
 Network effects lead to an endogenous NGA adoption process
EU25
Briglauer
 An increase in the unbundling price positively effects NGA adoption;
countries
and
effect is stronger the more effective the unbundling regime is
2003-2014
Cambini
National level
(2016)
*) Table 1 constitutes a modified and updated version of the table in Briglauer et al. (2015, p. 19-20).
Wallsten
and
Hausladen
(2009)
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3.5 EECC: Intended measures and critical appraisal
With regard to the residual relevance of asymmetric access regulation, the EECC envisages a
logical sequence of steps (Art. 71 (1)) according to which this form of regulatory intervention
– the strongest from a conceptual point of view – is only to be applied as a last resort. First, a
NRA must first check whether asymmetric access to civil engineering assets is already
sufficient to safeguard competition in corresponding end-consumer markets. Moreover, the
NRA must consider whether there are already other possible forms of access to wholesale
inputs, commercial agreements or symmetrical access obligations in place, which render the
imposition of additional symmetric access obligations obsolete (Art. 71 (2)). For making this
assessment the EECC refers to the distinction of so-called ‘black’, ‘grey’ and ‘white’ areas,
which has been established by the European Commission (2013b, guidelines 61 following) in
its state aid rules. In areas that are classified as ‘black’ from a competitive perspective and
where there are at least two infrastructures in the access network, the measures pursuant to
Art. 70 along with competition law ought to be adequate. In areas with three independent
infrastructures, the application of competition law should be considered sufficient (recital
175). In areas with only one infrastructure NRAs must make a case-by-case assessment. For
this assessment, an important factor are commercial wholesale access agreements offered by
the infrastructure owner.
Limiting asymmetric wholesale regulation in this way is to be welcomed in view of the
negative impact of access regulation and investment identified in the related theoretical and
empirical literature. However, there remains the question of an economic justification for the
differentiation between two and three infrastructures within black areas. Furthermore, Art. 70
is in parts redundant in light of comprehensive existing symmetric regulation pursuant to the
cost-reduction directive (European Commission, 2014b) and Art. 70 (2) that extend
asymmetric access regulations beyond the scope of Art. 71 to include infrastructure elements
outside the bounds of the relevant market definition: “National regulatory authorities may
impose obligations on an operator to provide access in accordance with this Article,
irrespective of whether the assets that are affected by the obligation are part of the relevant
market in accordance with the market analysis.” Accordingly, this specification not only
implies an extension of the scope of asymmetric regulation but it also runs contrary to the
logical structure of the market analysis procedure under the EU regulatory framework – which
aligns asymmetric access regulations to specified access products within relevant markets.
In Art. 66 (4), the EECC envisages that the NRA will have to carry out a cost-benefit analysis.
This is reasonable in view of the costs related to the complexity of (new) wholesale access
products and their regulation. Naturally, potential efficiency gains from imposed regulations
must not be overshadowed by the additional transaction and implementation costs. Another
development that is to be welcomed in terms of reducing regulatory complexity for access
products is the proposed reduction of the number of access instruments (i.e., the removal of
pure resale obligation as the lowest rung of the ladder) in Art. 71. In this context, it is
interesting to note that the EECC does not refer to the ‘ladder of investment’ hypothesis any
more – even though this has been considered as a guiding principle since the introduction of
the 2002 regulatory framework.
19

The EECC also envisages an extension of the regulation period from three years at present to
five years (Art. 65 (5)). By extending the regulation period to five years, the EC hopes to
increase planning certainty for regulated firms in order to increase, where possible, their
willingness to invest (recital 162). Insofar as NRAs can credibly commit ex ante not to
intervene during the regulatory period, extending this period should indeed increase planning
capabilities on the part of infrastructure operators and might therefore increase investment
incentives at the margin given that it aligns the regulatory review period more closely with the
NGA investment cycle.
To achieve the investment objectives, the EECC envisages a promotion of symmetric market
regulation – which does not take account of SMP – in order to reduce deployment costs and
costs due to parallel administrative procedures for obtaining rights of way and thus ultimately
promote investment incentives. Art. 44 of the EECC provides rights of way regulation which
can be interpreted as a kind of symmetric regulation imposed on co-location and sharing of
network elements and associated facilities for providers of electronic communications
networks. In particular, “[c]ompetent authorities shall be able to impose the sharing of such
facilities or property, including land, buildings, entries to buildings, building wiring, masts,
antennae, towers and other supporting constructions, ducts, conduits, manholes, cabinets or
measures facilitating the co-ordination of public works. Where necessary, national regulatory
authorities shall provide rules for apportioning the costs of facility or property sharing and of
civil works co-ordination.” Interestingly, in the last sentence of the cited paragraph, the EECC
refers to the role of NRAs in determining charges for infrastructure sharing – thus creating
room for regulatory gaming and impacts market arrangements. Furthermore, co-existing
specifications in Art. 3 of the cost reduction directive (European Commission, 2014b) create
some legal uncertainties with respect to the scope and application of symmetric access
regulations. Art. 59 further standardizes access regulations that apply to all firms irrespective
of whether they have SMP. Art. 59 (1) lit. a.) and lit. b.) update the pre-existing regulations
for ensuring end-to-end connectivity, which can be used to impose obligations on all firms
that control access to end-users (usually subscriber network operators) thus requiring them to
provide competitors with physical access to the network and/or safeguard the interoperability
of their services. The rule in Art. 59 (2), however, is new. This rule stipulates that, regardless
of the necessity of safeguarding end-to-end connectivity, NRAs can also impose on firms
without SMP the obligation to ensure network access to existing in-house cabling or up to the
first concentration or distribution point. According to Art. 59(2), such an access obligation
can even be extended on a case-by-case basis to network components beyond the first
distribution point. We consider this to be one of the most problematic new rules in the EECC,
as access to an infrastructure can now be ordered without any limitations based on either the
essential facilities doctrine or the concept of market dominance. Accordingly, such
instruments could imply a tremendous broadening of the existing regime of symmetric
regulation and thus of the overall regulatory intensity. The latter will exert negative impacts
on investment incentives as shown in the theoretical and empirical literature.
A central element of justification for these far-reaching symmetric access obligations would
be that such a right of shared use over the existing access infrastructure can lower total
deployment costs substantially. Also from theory, if a deregulation regime is not feasible,
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regulation should be at symmetric, i.e. applied to all operators – incumbents, cable operators
and other infrastructure operators. This is even more relevant if some firms (such as cable
operators) have substantial advantages in terms of costs when it comes to deploying or
upgrading broadband access networks. However, the incentivizing effect for investment due
to symmetric regulations have to be weighed up against the investment-lowering effect of
potentially expanding ex ante regulation to all infrastructure operators and owners and to a
broad range of physical access infrastructure elements. While the first effect is dependent on
country-specific cost factors (such as the availability of ducts), the latter is determined
centrally by the NRA´s implementation of symmetric regulation regarding access types and
the way regulated access charges are calculated. Envisaged symmetric access regulations
might also raise a legal problem insofar as the access to third parties infrastructure without the
limitations of the essential facility doctrine (or justified by the end-to-end- connectivity
principle) is extended to a wide variety of infrastructure elements without reference to the
design of the relevant market. In addition, in practice, symmetric regulations might give rise
to a substantial expansion of industry regulation as these regulations are readily available
without conducting extensive market definition and SMP analyses (see HSBC, 2016, p. 3).
These circumstances and lack of clarity as regards the scope and implementation of
symmetric regulations raises serious concerns with respect to investment incentives related to
symmetric regulations.
4

Summary and conclusion

“We need to be connected. Our economy needs it. People need it. And we have to invest in
that connectivity now”20. Those were the words of the President of the European Commission
– Jean-Claude Juncker – during his 2016 State of the Union address. On the occasion of this
general address, the EC published its proposal for a directive establishing the European
Electronic Communications Code. The EECC will substantially revise the existing regulatory
framework for communications markets with one key aim being the provision of sufficient
incentives for infrastructure investments into very high capacity broadband networks.
In this context, based on a review of the most related theoretical and empirical literature of the
most relevant regulatory measures – that is, co-investment models as well as different types of
access regulation – we provide a critical appraisal of the EECC provisions related to the
incentives for infrastructure investments. In the remainder of this concluding section, we will
first summarize the main insights from economic research, followed by a discussion of key
implications for amendments of the EECC.
4.1 Main insights from economic research
Our review of the existing theoretical and empirical literature generally suggests that dynamic
efficiency as a main regulatory goal can best be achieved by softer regulatory approaches that
enhance NGA investment incentives. Furthermore, positive effects on dynamic efficiency can
be expected from a deeper focus on co-investment models and on symmetric forms of
20

‘State of the Union 2016: Commission paves the way for more and better internet connectivity for all citizens
and businesses’, European Commission Press Release, IP/16/3008, 14 September 2016, Strasbourg.
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regulation designed to reduce total deployment costs. While the desire for softer regulatory
approaches is primarily based on our review of the empirical evidence – which points to a
negative relationship between asymmetric access regulation and NGA investment – the
suggested larger role of symmetric forms of regulation is based on the premise that symmetric
regulations are expected to create substantial cost synergies and thus higher incentives to
invest in new high-speed broadband networks. Vogelsang concludes his survey (2015) in a
similar vein: “The emphasis on investment results in a more deregulatory frontier involving
softer regulation, cooperative investment, and deregulation or regulatory holidays“. A series
of such deregulatory approaches has already been implemented by NRAs to varying degrees
with the primary intention of increasing profit opportunities and pricing flexibility in order to
adapt to changing market conditions. As argued above, softer regulations might also include
symmetric regulations and co-investment models.
Co-investment models have already been introduced by some operators after approval by
NRAs. Indeed, the idea of joint investment and ownership instead of renting access products
represents a promising development in European infrastructure markets. In particular, in grey
(or otherwise white) areas, co-investment models – as well as symmetric regulations – seem
to be an effective measure for sharing market risks, deployment costs, and market exposure
and thus generating additional investment incentives. Whether symmetric regulations and coinvestment models subject to ex-ante approval are in fact suitable instruments for promoting
NGA investment depends largely on the exact implementation in individual member states.
According to the related academic literature, the more extensive the list of conditions as
regards co-investment approvals and the more extensive the definitions of symmetric access
products are, the smaller the investment-promoting effect.
Residual asymmetric types of access regulation are based on the dominant market positions of
firms (SMP) on the relevant market. Consequently, when addressing the transition to new
communications infrastructures and services, it is important to highlight the significance of
the preceding analysis stage of market definition. Besides defining product/service markets,
particular importance should be attached to a methodically sound definition of geographic
markets in terms of the considerable variation in competition conditions between (sub-)urban
and rural areas in most countries. If no sufficient substitution patterns are identified which
define a common market, one still has to consider the pressure from competition factors (or
imperfect substitutes) which are outside the relevant and regulated market; naturally, the
stronger the competition-safeguarding functions related to those factors (and products), the
stronger the case for favoring deregulation steps (Briglauer and Vogelsang, 2017).
4.2 Implications for amendments of the EECC
In light of the insights provided by the economic research just summarized, it is fair to say
that although the EECC´s proposed measures go into the right direction, they still also contain
substantial improvement potential. In particular the following measures to foster NGA
investment certainly represent a positive development and are largely in line with the main
conclusions and recommendations of this study: i) measures to provide more pricing
flexibility to regulated firms; ii) enhancing the role of co-investment models; iii) intensive
interventions in terms of asymmetric access regulations only as a ultima ratio policy in case
22

all other regulatory policies are deemed insufficient; iv) providing for deregulatory policies in
the case of sufficient competitive safeguards; v) measures to reduce regulatory uncertainties
such as extending the regulation period; vi) measures to ensure equal baseline conditions for
all market participants.
In the following, we summarize major adjustment requirements for the EECC:
First, while the obligation to co-invest as an alternative to access may stimulate investment,
the EECC´s regulations for co-investment models still contain a considerable regulatory
component, with the result that such co-investment models differ substantially from pure
voluntary market solutions and their associated ex-ante investment incentives. However, coinvestment models will only induce additional infrastructure investment if the regulatory
conditions, which are foreseen ex ante by co-investing parties, are not too restrictive in terms
of accruing future investment rewards and in view of the actual extent of risk-sharing and cost
reduction.
Sharing risks as regards future demand and market exposure, capital formation in case of
capital market imperfections and the primacy of voluntary agreements are the dominant
features of effective co-investment models. The risk sharing effect increases the longer
participating parties have to co-operate, the more commercially negotiated terms prevail and
the lower the scope of regulatory gaming. The organizational mode in which firms cooperate
should not be subject to certain ex-ante restrictions. In case of co-investment with obligatory
open access, entrants enjoy a cream-skimming option that is exercised when market outcomes
are good, whereas the network investor bears all the downside risk. Adding an access
obligation on top of co-investment thus reduces the incumbent's profit and therefore total
coverage is lower in this regime than under pure co-investment. Ensuring the possibility of
entry to late entrants into a co-investment agreement may be viewed as a way to limit the risk
of ex post collusion. However, antitrust authorities already have all instruments to address
those problems without the need to strength regulatory obligations. Moreover, the granted
option for late entrants to join the co-investment, paying an access fee that includes a dynamic
risk premium, requires NRAs to precisely assess investment risks and calculate an adequate
risk premium for any point in time when a new entrant may join the co-investment. In both
theory and practice, this is an extremely difficult and complex task.
Second, although the EECC´s proposed regulations on symmetric access obligations are
supposed to allow operators to withdraw from more restrictive asymmetric access obligations
– and thus to reduce the overall intensity of regulation – the proposed symmetric access
regulations actually entail the potential to significantly expand the current regulations to a
large number of operators and access infrastructure elements. Moreover, symmetric regulation
might de facto give rise to a substantial extension of regulation, as they are readily available
to NRAs without the need to conduct extensive market definition and SMP analyses. These
circumstances and lack of clarity with respect to the scope (which network elements?) and
implementation (which cost-standards?) of symmetric regulations raises serious concerns for
the creation of sufficient investment incentives. Of similar concern is the EECC´s aim to
extend asymmetric access regulations to infrastructure elements outside the scope of the
relevant market concept. Residual asymmetric access regulation should be rather imposed in
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cases of persistent monopoly-like bottleneck market structures to safeguard competition. As
the traditional interpretation of the essential facility doctrine and the interpretation of market
dominance in the EU framework differ, there remains the question of an economic
justification for the differentiation between two and three infrastructures within black areas.
According to a strict interpretation of the essential facility doctrine, access regulation is
limited to white and grey areas. The concept of dominance also opens up the possibility of
SMP access regulation in black areas with two or three independent infrastructures in place.
Briglauer and Vogelsang (2017) base their conceptual analysis for orienting regulatory
policies on the distinction between black, grey and white geographic areas. The authors
suggest soft or no regulation – depending on competitive safeguarding functions, the
institutional strength of competition and law and whether collusion is expected – in case of
duopoly infrastructure, but no regulation in case of oligopoly infrastructure with three or more
independent network operators.
According to our analysis of the proposed measures in the EECC we contend that the
important goal of encouraging NGA infrastructure investments appears in danger, especially
if the expected substantial implementation challenges – in combination with a high degree of
complexity of the envisaged measures – are taken into account.
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