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INTRODUCTION

When the current framework for regulation of electronic communications in the EU came into
force in its original version in 2002, liberalisation was recent, former monopolist operators had
still very high market shares in traditional telephony services, while the evolution of internet and
broadband was still at an early stage and the telecom sector largely relied on copper networks to
offer its services. A key objective of the 2002 framework, consisting of (i) sector-specific
economic regulation based on the principles of EU competition law and (ii) rules safeguarding
end-user interests, was to promote competition via regulated access to incumbents' networks and
market entry as a means to make markets contestable, to achieve efficient market outcomes and,
in particular, to maximise consumer benefits.

While the general competition objectives were maintained in the 2009 revisions to the EU
Framework, more emphasis was placed on fostering efficient investment and innovation and a
specific reference was also made to fostering infrastructure-based competition to deploy Next
Generation Access networks (NGA). The 2009 review also aimed at furthering the internal
market by reinforcing the institutional set-up and strengthened a number of end-user rights. In
2010 the Digital Agenda for Europe introduced non-binding targets of universal access to
connectivity at 30 Mbps by 2020 to ensure territorial cohesion in Europe and a penetration target
of 100 Mbps (50% of subscriptions in Europe by 2020) to anticipate future competitiveness
needs.

Since then, the electronic communications sector has significantly evolved and its role as an
enabler of the online economy has grown. Market structures have evolved, with monopolistic
market power becoming increasingly limited, and at the same time electronic communications
and the telecoms sector in particular have now acquired a vital importance for most sectors of the
overall economy?. Consumers and businesses are increasingly relying on data and internet access
services instead of traditional telephone and other communication services. This evolution has,
on the one hand, brought formerly unknown types of market players to compete with traditional
telecom operators (e.g. service providers offering a wide variety of applications and services,
including communications services, over the internet, so called over-the-top -players (OTTs))
and, on the other hand, it has increased the demand for high-quality fixed and wireless
connectivity with the rise in the number and popularity of online content services, such as cloud
computing, the Internet of Things (IoT), Machine-to-Machine communication (M2M) etc.
Electronic communications networks have evolved as well. The main changes include: (i) the
ongoing transition to an all-IP environment,(ii) the possibilities provided by new and enhanced
underlying network infrastructures, which can support the practically unlimited transmission
capacity offered by fibre optical networks, (iii) the convergence of fixed and mobile networks
towards seamless service offers to the end-users regardless of location or device used and (iv)the
expected introduction of innovative technical network management approaches, in particular
Software Defined Networks (SDN) and Network Function Virtualisation (NFV). These
usage and operational changes have exposed the current rules to new challenges which are likely
to increase in importance in the medium and long term, and cannot therefore be excluded from
the scope of the present impact assessment.

The review of the regulatory framework for electronic communications needs to be seen in light
of the priority of the Juncker Commission to create a connected Digital Single Market (DSM)°.
The DSM strategy”* recognised the importance of the paradigm shifts that the digital sector is
exposed to and stated that individuals and businesses should be able to seamlessly access and
exercise online activities under conditions of fair competition.

! The current Framework consists of a suite of Directives covering the Framework for regulation (and its objectives),
rules concerning the authorisation of electronic communications network and service providers, ex ante regulation of
access and interconnection, universal service and user rights.

2 See details in section 2

3 See: https://ec.europa.eu/priorities/publications/president-junckers-political-guidelines_en

* A Digital Single Market Strategy for Europe COM(2015) 192 final
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According to the Commission Communication, the DSM Strategy will be built on three pillars®.
The second pillar specifically focuses on the review of the telecoms framework and states that
"The Commission will present proposals in 2016 for an ambitious overhaul of the telecoms
regulatory framework focusing on (i) a consistent single market approach to spectrum policy
and management (ii) delivering the conditions for a true single market by tackling regulatory
fragmentation to allow economies of scale for efficient network operators and service providers
and effective protection of consumers, (iii) ensuring a level playing field for market players and
consistent application of the rules, (iv) incentivising investment in high speed broadband
networks (including a review of the Universal Service Directive) and (v) a more effective
regulatory institutional framework".

The prerequisite to achieve this goal is to ensure access to unconstrained connectivity based on
ubiquitous, very-high-capacity fixed and mobile broadband infrastructures. The increase in data
consumption and the process of aggregation and conversion between increasing (wireless) data
usages into fixed networks will require the provision of Giga-Bit connectivity ever closer to the
end-user. In order to achieve this, the review will focus on investments in Very High Capacity
networks through direct market incentives, in order to maximise the benefits for the European
digital economy and society. Such a necessary prioritisation requires the endorsement of Giga-
Bit connectivity needs and ambitions to be achieved by 2025 (i.e. building on existing targets for
2020), as a measurable and achievable focus point within the broader connectivity ambition for
the European digital economy and society.

The proposal for the review of the regulatory framework for electronic communications is
accompanied by the 'European Gigabit Society Communication®, which sets forth specific
objectives to be achieved by 2025, namely (i) Gigabit connectivity to a set of focal points
(schools, medium-sized and large enterprises, transport hubs, main providers of public services),
(i) 5G coverage for all urban areas and all major terrestrial transport paths, and (iii) an
upgradable connectivity of at least 100Mbps downlink for all European households. Itproposes a
set of complementary initiatives to help attain these objectives, to be primarily achieved by the
market with the requisite policy, regulatory and financial support at the EU, national and local
levels. In particular, the review and the accompanying legislative proposal is the key instrument
for facilitating the market to achieve the set objectives.

The 'European Gigabit Society Communication' is also complemented by the '5G Action Plan".
Timely deployment of 5G is considered a strategic opportunity for Europe and a key asset for
global competitiveness. The Action plan aims at a swift and coordinated introduction of 5G in
Europe, in view of reaping all its anticipated benefits. While the revised framework for
electronic communications is expected to already support improved conditions for the
deployment and take up of 5G, the Action Plan proposes complementary and targeted
operational measures, aimed at leveraging the anticipation effect on industry and investors
generated by the proposed new framework. It calls for cooperation among stakeholders,
including Member States, in order to establish a coordinated calendar, plan trials, identify and
allocate the necessary spectrum bands, etc.

> According to the Commission Communication, the Digital Single Market Strategy will be built on three pillars:

e Better access for consumers and businesses to online goods and services across Europe — this requires the
rapid removal of key differences between the online and offline worlds to break down barriers to cross-border
online activity.

e Creating the right conditions for digital networks and services to flourish — this requires high-speed, secure and
trustworthy infrastructures and content services, supported by the right regulatory conditions for innovation,
investment, fair competition and a level playing field.

e Maximising the growth potential of our European Digital Economy — this requires investment in ICT
infrastructures and technologies such as Cloud computing and Big Data, and research and innovation to boost
industrial competiveness as well as better public services, inclusiveness and skills.

® Commission Communication '‘Connectivity for a European Gigabit Society: Laying the Foundations for a
competitive Digital Single Market' XXX

" Commission Communication '5G for Europe: An Action Plan' XXX

11



The emphasis on connectivity as a new objective of the framework should not of course
downplay the other existing objectives such as competition, internal market and end-user
protection which will remain valid and on which the framework has delivered to various extents,
as analysed in the REFIT exercise carried out in parallel with this 1A report.

1 WHAT IS THE PROBLEM AND WHY IS IT A PROBLEM?
1.1 What was concluded from the evaluation/fitness check of the existing regulatory
framework?

In the context of the REFIT programme, the current regulatory framework has been evaluated
not only in terms of achievement of the original goals, but also in view of potential
simplification and reduction of the regulatory burden. The main findings can be summarised as
follows (see specific Staff Working Document on the subject).

Relevance: the analysis showed that the specific objectives of the framework - promoting
competition, realising the single market and protecting consumers' interest — remain as valid as
before, with an increased relevance for the single market objective. Connectivity has emerged as
the underlying driving force for the digital society and economy, underpinned by technological
changes and evolving consumer and market demands. There is therefore a widely recognised
need to consider adjusting the current policy and regulatory tools to further support the
deployment of infrastructure and take-up of corresponding services in line with future needs in
view of the structural evolution of the sector, its importance within the larger economy, and the
political commitment of the Juncker Commission to deliver the DSM.

Most regulatory areas remain as relevant (if not more) than in 2009 — in particular spectrum
regulation and access regulation. While the relevance of certain specific components of the
universal service regulation is being put into question, the concept of a safety net ensuring that
all citizens are included in a fully developed digital society is gaining relevance. Similarly, while
the specific provisions under the consumer protection objective might have to be adjusted in
view of technological market or legislative changes, the basic needs to which the provisions
respond remain unchanged and their specific objectives remain relevant.

Effectiveness: while the specific objectives of the framework (competition, single market and
consumer protection) have remained unchanged by the 2009 review, the specific aims of this last
reform include aligning spectrum management with market demands to realise its full potential
to contribute to innovative and affordable services making access regulation more predictable,
while adding some emphasis on network investment and ensuring better consumer rights.

The regulatory framework has had an impact on the competitiveness of the sector, which in turn
has delivered overall significant consumer benefits, in particular basic broadband, lower prices,
and increased choice. The contribution of the framework - mainly through access and spectrum
regulation, but also with the support of market entry provisions — to deliver competition is
undeniable and widely recognised even if sometimes difficult to measure. As regards the
contribution of the framework to the Single Market objective, the results are rather modest.
Regulatory consistency has been achieved only to a limited extent, affecting the operations of
cross-border providers and reducing predictability for all operators and their investors. More
importantly, the cooperation and consistency tools available led to a situation where best
regulatory solutions have not always been followed, with impact on consumer outcomes. Finally,
the achievements of the framework in promoting consumer interest are significant, in tackling
certain sector-specific consumer protection issues and in ensuring a safety net so that all citizens
can benefit from electronic communications services. However it is also clear that not all
consumer interest rules are still fit for purpose, in the context of technological, market, and
legislative developments, and that simplification can be achieved. At the same time, consumer
surveys continue to report a relative dissatisfaction, which requires attention.
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In terms of specific regulation areas, access regulation delivered competition, though more at
service level than at network level. While investments in VHC networks have advanced, they
have not taken place across all Member States at the pace envisaged by the public policy agendas
and more importantly at the pace to meet the future connectivity needs for a fully-fledged DSM.
Access regulation has also become more predictable, thanks to the reinforced EU-level
consistency check, which however does not adequately cover remedies, with the effect that
significant regulatory inconsistency remains on the single market.

While progress were made in the field of spectrum (e.g. the release of a significant amount of
spectrum for wireless broadband as well as achievements in the field of technical harmonisation,
which were praised in the public consultation by Member States and operators), they were more
limited than wished in the last review. In particular the impact of the current spectrum regulation
on competition and single market outcomes - with direct consequences for consumers in terms of
availability of innovative and affordable services - is put into question by the current evaluation,
with the example of the delayed 4G deployment in most parts of the EU. Indeed, the majority of
respondents (spanning from telecom and non-telecom associations to virtual mobile operators,
converged operators and vendors) in the public consultation considered that the lack of
coordination of selection methods and assignment conditions has impaired the development of
electronic communications services. Operators have also criticized the ineffectiveness in
addressing interference issues and ensuring usage efficiency.

The regulation of numbers proved generally unproblematic at national level. However, the
provisions have not been particularly supportive to the single market in particular given that
there is emerging demand for using numbers outside the country where they have been assigned
(extraterritorial use of numbers) and for which the current framework does not provide clear
rules. .

While universal service rules were effective, reviewing its specific components appears
necessary. Similarly, in order for the consumer protection rules to remain effective, they need
to be revised to remove redundancies, where identified, with horizontal rules and to safeguard
end-user interest in light of market and technology developments (e.g. increasing use of
communications services provided over internet access, so called Over-the-Top communications
services . As far as network and service security rules are concerned, their adoption has
contributed to an improved situation in the EU, but their impact remains unequal across the MS,
not least due to the respective scope and definitions of national implementing provisions.

Efficiency: The framework often allows ample flexibility to national regulatory authorities
(NRASs) to adapt their decisions to national circumstances, and the actual administrative costs
and burdens depend to a large extent on the solutions adopted in each Member States. This
flexibility allows for cost optimisation for and by national administrations. At the level of
operators, costs and burdens are not evenly spread across the stakeholders. Access regulation is
considered burdensome by incumbent operators, yet nothing more than what is necessary to
reach the competition objective by alternative operators

Most operators refer to consumer protection rules as being over burdensome especially in view
of the differing implementation across Member States and of the overlapping horizontal
legislation. While this suggest a need for simplification and reduction of burden in specific
areas, consumer organisations recall the value of certain sector-specific rules and of the
discretion left to Member States to complement minimum harmonisation in a fast moving sector.

Several areas were identified for reducing administrative burden while preserving the
effectiveness of the provisions. The level of complexity of access regulation is considered in
most cases necessary to ensure that regulation affecting operators directly is fit for purpose and
not unnecessarily burdensome on operators. This is in particular the case of "stable" markets,
where simplified procedures can be envisaged without affecting the quality of the regulation
(e.g. the case of the termination markets). In a similar vein, it can be questioned, based on the
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actual implementation experience, whether the very short cycles of market reviews are truly
necessary. Achieving more regulatory consistency in areas such as spectrum or authorisation
requirements might in addition reduce the administrative burden of businesses operating across
several Member States.

EU added value: the framework has played a role in the broader development of national
regulatory regimes and market developments that favour a pro-competitive offer of electronic
communications services across Europe. It has contributed to major positive outcomes for
consumers and businesses, across and within Member States. Moreover, it has levelled up
national regulation in the area of electronic communications, including in areas which were
previously not even tackled by some Member States, such as consumer protection, where there
are, however, too many overlapping or varying provisions and simplification can be achieved.

Coherence: not many coherence issues were identified during the evaluation work. Generally
speaking, the various instruments making up the regulatory framework for electronic
communications have reinforced each other in the pursuit of its objectives. As an illustration,
provisions on authorisation enable pro-competitive market entry. Access regulation and
spectrum management contribute to positive outcomes for consumers, to the point where
commercial offers render regulated universal services redundant or obsolete in certain instances.
Some issues of internal inconsistencies have been identified.

Two external consistency issues require however attention in the review process namely the
coherence between regulations aimed at incentivising competitive network rollout and the EU
financing and state aid rules in the field, as well as the potential overlaps between sector specific
and horizontal consumer interest legislation. Provided that detailed analysis of the exact scope of
the provision in place concludes that sector specific rules have become redundant, those
particular provisions can be withdrawn, leaving sector specific rules only to address those areas
where such rules are still warranted, in line with the REFIT principles.

The evaluation has identified several areas where simplification is possible and the
administrative burden could be reduced without compromising — in some cases even
improving - the effectiveness of the provisions: e.g. longer ex ante market regulation cycles,
universal services adjustments, streamlining certain overlapping consumer protection provisions.
This aspects is more widely analysed in Section 1.2.3 and in section 4.9.3 where the preferred
policy option is analysed from the perspective of meeting the objective of simplification and
administrative burden reduction.

1.2 What is the problem? What is the size of the problem?

As anticipated by the DSM strategy, the traditional telecom sector is under increasing pressure to
(i) serve increasing user demand for data connectivity, (ii) anticipate future demand and socio-
economic needs and (iii) react to new internet-based competitors. These aspects are important
since investments in networks are becoming instrumental for productivity gains not only in the
telecom sector, but especially in several downstream sectors (transport, health etc.) and for the
functioning and growth of the entire European economy, as shown by the macro-economic
modelling described in Annex 5% In this regard, the Commission has identified three
interrelated problems that need to be addressed:

- The obstacles to unconstrained connectivity based on ubiquitous, Very High Capacity
(VHC)? fixed and mobile broadband infrastructures serving the Digital Single Market, attested

& Short-term demand uncertainty may (and does) manifest itself, but it does not reduce the needs for ultimate
migration to very high capacity networks in the future.

° VHC should guarantee best-in-class performance in terms of speed (that should be significantly above 100 Mbps
and able to reach 1 Gbps when considering both upload and download capacity), latency, package loss and jitter.
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by: the low coverage and take up, especially for VHC networks; unsatisfactory connectivity
offers across the EU for businesses; and a lack of timely and appropriate spectrum management.

- A regulatory framework not fit for rapid market and technological changes, reflected by:
discrepancies between rights and obligations for the provision of equivalent services; gaps in
consumer protection in some areas; and persisting barriers to switching, in a market increasingly
characterised by the bundling of offers.

- Regulatory redundancy, inefficiencies and lack of coherence in the Single Market;
unnecessary administrative burden and high compliance costs.

Figure 1 illustrates the problems underpinning the review of the electronic communications
framework and describes the problem drivers, (with market and regulatory failures further
elaborated in section 1.3 and annex 10), the problems themselves (presented below) and the
consequences of those problems in a no change scenario (described in section 1.5). As shown by
the colours in the picture, problems are interrelated and tend to have similar drivers or
consequences.

Figure 1- Problem tree

This definition is therefore more ambitious that the definition of NGA that includes all technological solutions able to
deliver more than 30Mbps download.
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1.2.1 Obstacles to unconstrained connectivity

This section analyses the obstacles to unconstrained connectivity in the EU. These factors
prevent the achievement of ubiquitous and performing fixed and mobile broadband
infrastructure that is a necessary component for global competitiveness and lies at the heart of
the DSM strategy. When considering the problems of suboptimal investment and the need for
connectivity it is important to take into account that albeit networks are often national or local
in nature (and will in some cases get even more local in the future with the proliferation of
small fibre operators as it has already happened in Sweden) the problem of suboptimal
investment is a European problem, as even local networks are financed from international and
cross-border capital markets; furthermore, the deployment throughout Europe of networks with
similar (high) connectivity characteristics is vital for the development and widespread take-up at
European scale of the sorts of consumer and industrial applications and services on which the
DSM will thrive. So despite the often local nature of the networks, connectivity and investment
have a clear internal market dimension and the review should strive to induce policies which are
more favourable to investment without jeopardising the existing objectives.

The causes of suboptimal investment are explored in more detail in section 1.2.1.1, below while
the size of the investment gap and the inadequacy of public sector financing to take on even the
current deployment challenge and to meet the current DAE target is explored in more detail in a
dedicated annex 14. The same annex also includes international comparisons on connectivity
and the EU dimension of the connectivity problem.

1.2.1.1 Low coverage and take up and the reasons for suboptimal investment,

As recognised in the evaluation report in section 7.1.1."°, the level of investment has been
suboptimal. As of July 2015, only 71% of Europeans have access to NGA networks (above 30
Mbps), and the figure is as low as 28% in rural areas'’. The take-up rate of NGA was around
30% of the overall subscriptions in 2015

The trend of the take-up rate for NGA networks shows that Europeans are rapidly replacing
their basic broadband connections with NGA: while in 2013 the only 15% of European
subscribed to NGA above 30Mbps, the same figure was 21% in 2014 and 30% in 2015 (see
annex 6 for more detailed statistics). .Figure 13 shows how demand for 100 Mbps turns into
take-up in countries where networks are widely available.

The Impact Assessment support study has estimated that the EU is very likely to miss the target
of 50% take-up of 100 Mbps networks by 2020, according to current trends™. The main
findings are reported in annex 14 and in Error! Reference source not found. included therein.
The same study shows that basic NGA at 30 Mbps is not enough to meet the near future
connectivity needs (see also annex 9).

Causes of suboptimal investments

10 jnvestment has been uneven across the EU and clear gaps have begun to emerge between and within different

countries in the path to upgrading broadband networks to provide ultrafast speeds and meet increasingly demanding
quality parameters.

11 Source: Digital Agenda Scoreboard, https://ec.europa.eu/digital-single-market/en/connectivity

2 The Europe 2020 Strategy has underlined the importance of broadband deployment to promote social inclusion

and competitiveness in the EU. It restated the objective to bring basic broadband to all Europeans by 2013 and seeks
to ensure that, by 2020, (i) all Europeans have access to much higher internet speeds of above 30 Mbps and (ii) 50%
or more of European households subscribe to internet connections above 100 Mbps. See:
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52010DC0245R(01)&from=EN

13 See SMART 2015/0002, section 3.1.
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There are a number of causes for investment in connectivity being suboptimal. These causes can
be regrouped in two main sets: (i) causes that are of a macroeconomic or socio-economic nature
and therefore exogenous to the regulatory framework that is the object of this review (e.g. the
financial crisis took a toll on telecom companies' CAPEX as well) and (ii) some are of a
regulatory nature (level of uncertainty due to price regulation; deterrent effect to incumbent first
movers because non-discriminatory access requirements mean they cannot differentiate on the
basis of their investments, whereas competitive pressure on them is often insufficient to force
investment, especially in less dense areas; access-based alternative operators often have
insufficient scale to invest alone) and therefore can be considered as endogenous to the
framework. The corollary of the previous statement is that the proposals that will be
presented in the forthcoming sections can only affect to a given extent the level of
investment, although they will be significantly beneficial to investment and will make an
important contribution by reducing risk the operators face and increasing their expected return
on investment.

Investment is not suboptimal everywhere, as clearly evidenced by the different degrees of
coverage in Europe (see Error! Reference source not found. below). The evaluation identified
in section 6.2. that:

e Telecom network CAPEX in Europe was 43 bn EUR in 2013. CAPEX figures have
remained relatively stable over the last four years despite the fact that in the same period
NGA coverage increased from 29% to 68%. Mobile CAPEX spending represented 59%
of total spending™.

o Capital expenditure/revenue ratio is a better measure of assessment of capital
expenditure. In a context of declining revenues in the sector, there has been an increase
in this ratio, from 11.7% in 2009 to 14% in 2013. In other words, telecom operators
increased the proportion of their investment through the period.

In terms of endogenous factors, investment may have been restrained by the fact that average
revenue per users went down in Europe for a number of years. According to a study quoted in
the evaluation (Section 6.2.), Average Revenue Per User (ARPUs) of the top seven mobile
operators in the EU would have gone down 34.8% between 2006 and 2013, with a 5% decrease
in investment.’

This does not mean that investment and competition are at odds with each other. Under the
current regulatory framework, as shown in the evaluation report (see in particular section
7.2.3.1) investment has been uneven across the EU and divergences have begun to emerge
between and within different countries in the path to upgrading broadband networks to
provide ultrafast speeds and meet increasingly demanding quality parameters.

Some of the countries in Eastern Europe which had relatively lower standard broadband
coverage have relatively high coverage of FTTH, as do countries that have pushed for
infrastructure competition such as Spain, Portugal and Sweden, while certain countries with high
NGA coverage overall including Belgium, the UK and Germany, have very limited deployment
of FTTH. This reveals a second ‘gap’ amongst EU countries whereby the quality of NGA
infrastructures varies depending on whether an ‘upgrade’ of existing networks or FTTH
deployment strategy was pursued. Basically in some countries operators are deploying NGA but
not VHC networks. The result is that the Digital Agenda Target of 50% of 100 Mbps is at risk of
not being met (see Error! Reference source not found.).

Of course, infrastructure competition will not be possible everywhere, but regulation should
promote it when possible. In this respect, the support study SMART 2015/0002 suggests in its

Y Digital Agenda Scoreboard 2015
15 Mazars - Etude Télécom mai 2015
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analysis of business and regulatory models suggests that the geographical dimension of the
deployment problem may be addressed by a combined approach:

1. The problem in dense urban areas is to encourage feasible infrastructure investment and
foster competition;

2. The problem in less dense (but economically viable, i.e. that can guarantee return on
investment in the long term) zones, is to encourage first movers without losing the
effects of competition by ensuring wholesale access on lines favouring future
investment;

3. The problem in rural and ‘challenge areas’ which are not traditionally economically
viable is attract new business models that have a different risk/return profile and give
support when needed.

Different requirements are likely to be needed for business access, as the market can involve
different scale economies and customer distribution (as well as different operators) than the
residential mass-market.

In terms of exogenous factors, beyond the macroeconomic (GDP, country risk etc.) investment
may in some instances be sub-optimal (or in less performing technologies) due to the expected
lower take up.

Demand and low take-up can also certainly condition investment. As explored in the access
study, (SMART 2015/002) that states "Take-up may also be restricted in cases where there is
low demand for high speeds. Indeed, low take-up even in the presence of fast infrastructures is
cited by several stakeholders (NB mostly incumbents) as a key problem in the market today".
However, the forecast run by IDATE in the same study have shown the insufficiency of
networks to meet future demand, so in the medium run this may be a problem, as demand keeps
booming and infrastructure cannot be upgraded in the short term. This is also part of the reason
why a European Gigabit Society strategy is needed, since a policy and non-binding strategy
can be better suited than regulation at taking into account demand-side aspects (e.g.
promotion of connectivity for schools, in order to integrate connected learning tools with
education). The importance of demand is another reason to maintain the important role of
competition in the regulatory mix, as competition on very high capacity networks should not
only ensure that prices are attractive to end users, and not too distant from those for traditional
copper networks, but also that there is more commercial innovation in building demand.

The level of e-skills is certainly affecting demand for NGA services as illustrated by Figure 2
below.

Figure 2 — eSkills in the EU, DESI 2016

DESI 2016, Human Capital dimension, by country
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The public consultation showed that in relation to different treatment of legacy copper
networks (whether pure copper access networks or upgraded FttC networks with copper sub-
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loops) to incentivise upgrades, operators invoked the principle of technological neutrality and
leaving the market to decide how to best meet demand. However, a number of contributors
consider that copper-based solutions will not represent a credible alternative in the long term.
Investors in FTTH solutions and some access seekers call for a recognition that the risk
involved in rolling out fibre to the premises is higher than upgrading copper, so that regulatory
incentives, if any, should not include FttC solutions. Regulators also argue that any risks
specific to a particular new investment network project should be considered if wholesale tariffs
are subject to regulation, in order to allow the operator a reasonable rate of return on adequate
capital employed (ROCE) and return on investment (ROI).

On a more critical note, there was some discussion in the Expert Group™ on 30 May 2016 over
what the review of the framework should aim towards as regards objectives for connectivity
overall and whether or not there should be an emphasis on very high speeds potentially delivered
via fibre connections (See Annex 13 for more details). It was noted by some experts that FTTH
may not be necessary to fulfil many of today’s needs at household level; even when considering
multiscreen 4K TV content (see also the access study, SMART 2015/0002); while the longer-
term needs of a significant proportion of the population are likely to be much greater. It follows
that, from a short term perspective, the added value of VHC may not currently be so high in
the eyes of consumers, with consequential effects on their willingness to pay for it at least in
the short term.

While these causes can and will be partially addressed in the review, it is also important to
acknowledge that a certain amount of public funding will remain necessary to improve the
business case for operators and promoters in the most difficult areas. Public funding dedicated to
high speed broadband networks is available, including EU funding in amounts which have been
increasing throughout the multi-annual financial frameworks'’. The current levels of public
funding remain however largely insufficient to meet the challenge presented above.

1.2.1.2 Low coverage and take up in mobile

As regards mobile, 4G coverage of households is almost universal in some Member States, but
it is still substantially below that of 3G (HSPA). Although the user experience for mobile
communications is very much determined by territorial coverage, LTE deployments have
focused mainly on urban areas, as only 36% of rural homes at EU level are covered against a
total coverage of 86% (see annex 6, Error! Reference source not found. for Member States
information).

The technical availability of mobile signals (i.e. LTE/4G coverage available in a territory) does
not necessary mean that the quality of service (including user experience) is optimal®. Truly
ubiquitous coverage (i.e. everywhere) and capacity (i.e. peak speed up to 10Gbps) is a necessary

16 On 30 May 2016, WIK-Consult GmbH, Ecorys Brussels N.V. and VVVA Europe organised a high-level academic
expert panel to support the Commission in the preparation of the Impact Assessment for the Review of the electronic
communications framework. The purpose of the expert panel was to provide feedback on the provisional conclusions
reached by the consultants concerning the impact of planned changes to the e-communications framework. Prior to the
meeting, the experts were provided with a programme for discussion, slide presentation and draft ‘overview’ of the
consultant’s research findings.

7 The allocation of European Structural and Investment Funds for high speed broadband networks experienced a
sharp increase from €2.7 billion in 2007-2013 to around €6.4 billion for 2014-2020 (about €5 billion ERDF and an
estimated €1.4 billion EAFRD). The Connecting Europe Facility (CEF) in the digital area is endowed with a limited
budget of EUR 150 million to support deployment of state-of-the-art broadband infrastructure, based on the provision
of financial instruments via the European Investment Bank (EIB). The broadband component of CEF is expected to
mobilise around €1 billion. Finally, the European Fund for Strategic Investment (EFSI) does not have sectorial
earmarking hence it is difficult to anticipate how much broadband infrastructure investment will be facilitated by it.

18 The user quality of experience is affected by many other factors, namely the quality of user device (some smart
phones are better than others), user movement (when using phones in a train or car which is moving fast), user
contractual data plan, network congestion (it is different at 8am or 3pm) or network configuration (depending on the
operator).
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condition for the success of 5G. 5G networks will not only provide very high peak downlink
speeds in ultra-dense environments but also provide mobile broadband services to a range of
vertical industries, notably, for automotive, healthcare, transport and utilities. These vertical
industries will require sufficient capacity and reliability and other application-related parameters
(e.g. latency) to meet their robust performance requirements.

Although 5G will coexist with other legacy infrastructures (2G and 3G) as well as with upgraded
4G networks, capital-intensive 5G networks architectures will require high capacity connection
to base stations and, thus, involve a greater number of base stations as well as denser networks
that will increase the backhaul® traffic. 5G connectivity will increase mobile data traffic,
through 3 main scenarios®, i) enhanced mobile broadband (eMBB), ii) massive M2M
communications and/or iii) ultra-reliable low-latency communications. These will pose
challenges for backhaul links?* due to the fact that, on the one hand, network architectures
become much denser by means of, e.g., small cell deployment, and a significantly higher number
of backhaul links will be required. On the other, since the capacity of individual cells increases
thanks to advances in technology, the corresponding backhaul links also require more capacity to
manage data coming from technologically advanced cells. Indeed, with regard to facilitating
deployment of denser networks, many respondents in the public consultation pointed to obstacles
to the roll-out of small area access points needed for mobile services?. A development that is
critical to estimating the costs of future connectivity of 5G is the increased prevalence of small
cells. Although these are already being deployed for 4G services to increase capacity of
networks, the very high data and bandwidth requirements of 5G will require a much larger
number of small cells. The 5G Manifesto for a timely deployment of 5G in Europe®, endorsed by
key industry and telecom players, underlines the need for improved regulatory conditions of
spectrum in terms of local installation of cells to facilitate the construction of denser networks
Along these lines, many market actors and public authorities consider that a general
authorisation regime for small cells would foster innovation and competition both for services
and end-devices.

Figure 3 - Summary of future wireless evolution

% In a mobile network, the last link to connect various forms of base stations with either the core network or the
backbone network is referred to as backhaul. While optical fibre links are often the default solution, wireless backhaul
links also play an important role for cost reasons or due to difficulties to connect the location of some base stations by
optical fibre.

% The ITU defines 5G as encompassing (i) Enhanced Mobile Broadband: Higher performance targets across the
board; relative to 4G including indoor/hotspot and enhanced mobile broadband everywhere; (ii) Massive Machine
Type Communications: Massive numbers of connected devices with a huge diversity of connectivity requirements
ranging low power/small data to high power/big data; and (iii) Ultra Reliable & Low Latency Communications:
Native support for use cases having highly divergent requirements including mission critical applications, tactile
internet experiences and self-driving cars.

2L The RSPG report on (wireless) backhaul predicts by 2020 capacity requirements for the backhaul link of already
one to a few Gbit/s per base station in dense urban areas, while only several hundred Mbit/s second are considered
necessary for rural areas and small cells. At the same time, the range of wireless backhaul is expected to be short
between 200 meters to 1 km in urban areas and even shorter for small cells, while it could be up to 15km in rural
areas. However, since peak data rates are expected to increase 10-50 times and user data rates 10-100 times with the
introduction of 5G, this will result in significantly higher peak data rates of roughly 10-50 Ghit/s for backhaul links.
As a consequence, the need to connect base stations directly with fibre backhaul or to at least bring a fibre connection
very close will increase significantly.

225uch as lengthy permit process, high administrative fees for back-haul provision, inappropriate fee structure, lack of
harmonisation of management of electromagnetic fields' emission..

% https://ec.europa.eu/digital-single-market/en/news/commissioner-oettinger-welcomes-5g-manifesto
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Despite the fact that the specificities of the future 5G architecture are still unknown today and
standards still need to be defined, a Commission study uses a standalone small-cell deployment
scenario as a cost proxy and estimates 5G deployment costs in the order of magnitude of 120
billion EUR for 95% of EU28 population coverage®. Hereby the costs for only the wireless
infrastructure amounts to 38 billion EUR, while the 81 billion EUR for fibre infrastructure used
for front/backhaul in this standalone scenario could be reduced due to synergies with fibre
rollout for other purposes™. In order to provide full coverage of transport links, their model
predicts an additional 104 billion EUR, the wireless infrastructure accounting for 64 billion EUR
without any further synergies possible for fibre rollout in the corresponding scenario.

1.2.1.3 Lack of timely and appropriate spectrum affecting investment

The lack of sufficient connectivity to meet future demand and to allow development of services,
is especially notable in wireless connectivity networks that rely on access to spectrum?®. Demand
for spectrum is growing significantly driven by both existing and new services and applications.
It is estimated that up to 56 GHz?’ will be needed to meet the demand of 5G users and
applications (e.g. the connected car, health related services, smart cities).

2 According to the study SMART 2015/0068 on 'Costing the New Potential Connectivity Needs', a wide deployment
of small cells is commensurate with the aims of 5G in terms of peak mobile speeds and other target parameters and
thus serves as a cost proxy. The figure of 120 billion EUR corresponds to 95% of EU28 population coverage. The
figure is subject to a large number of assumptions (e.g., the unit cost of a small cell falls to 1000 EUR, only 50% of
small cells require fronthaul connections via fiber and the wireless infrastructure is shared) and varies in the model
from 75 billion EUR for a smaller proportion of cells using fiber fronthaul connections to 194 billion EUR without a
shared wireless infrastructure. A second DG CONNECT study on 'ldentification and quantification of key socio-
economic data to support strategic planning for 5G in Europe' SMART 2014/008, estimates that in 2020 the total costs
of enhanced mobile broadband 5G networks deployment will be approximately 56 billion EUR in EU28 Member
States. The estimation is based on a high level linear extrapolation of the costs per subscriber of 2G, 3G and 4G
deployment in Europe. These costs do not include key technological components of 5G type networks (i.e. backhaul
and small cells) and does not consider the wide set of very challenging 5G requirements. It largely corresponds to a
scenario of the above study SMART 2015/0068 in which only macro cells are upgraded at the cost of 63 billion EUR.
% |n case of fiber rollout to big Socio-Economic Drivers and Professionals (SEDPs) and in combination with the fiber
necessary for macro cell coverage, the costs for fiber in this scenario would be reduced to 52 billion EUR.

26 The section dedicated to the efficiency of spectrum regulation in the Evaluation SWD further discusses the
contribution of spectrum management as currently arranged in the EU to competition and investment on the single
market.

21 According to the SMART 2014/0018 'Identification and quantification of key socio-economic data to support
strategic planning for the introduction of 5G in Europe' this number corresponds only to the extreme scenario of full
exclusive spectrum (no-sharing) for automotive cars. In case of 50% sharing this number is 35 GHz.
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Mobile data traffic in Western Europe (and the US) is expected to grow 6-fold from 2015 until
2020, which represents a higher growth compared to South-Korea (x5) and Japan (x4). Indeed,
mobile data traffic will grow twice faster than fixed IP traffic from 2015 to 2020.

In terms of traffic, the average smartphone user in Western Europe will generate 4.6 GB of
mobile data traffic per month in 2020, up by 353% from 2015. In terms of devices, laptop
users will generate 4.4 GB and tablet users more than 6 GB (see Annex 6). loT devices® are
expected to surpass mobile phones as the largest category of connected devices in 2 years®.
Between 2015 and 2021*° 10T connections will increase at a compounded annual growth
rate (CAGR) of 23%, over that time, Western Europe will add the most connections, led by
growth within the connected car 5G vertical.

Figure 4 — 10T connected devices: cellular and non-cellular in billions
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Source: Ericsson Mobility Report, June 2016

Timely award of sufficient spectrum (i.e. 5G pioneer bands below 6GHz such as 700MHz, 3.4-
3.8 GHz, 4.2GHz and new higher frequency millimetre bands) is critical to the launch of 5G — its
architecture will require a radio-frequency bandwidth of at least 100MHz* to be accommodated
for enhanced broadband 5G services and, in parallel, involve more base stations (including small
cells) for radio access and denser connectivity to backhaul 5G increasing traffic.

Forecasted data for mobile broadband traffic confirm this trend of potential increase of wireless
traffic, the growing need of wireless connectivity is due not only to wireless broadband but also
M2M communications enabled by 5G networks. While M2M modules currently generate 3% of
total mobile data traffic in Western Europe, by 2020, this figure will go up to 11.6%, while M2M
modules will represent more than half of the total connected mobile devices. The US and Japan
will show similar figures, while in South Korea both traffic and number of M2M devices will be
significantly higher proportionally™.

In order to meet these connectivity requirements timely access to spectrum needs to be assured.
In some Member States, there have been significant delays in making necessary spectrum

28 0T includes connected cars, machines, utility meters, remote metering and consumer electronics

% Ericsson Mobility Report June 2016.

% 28 billion connected devices billion are forecast by 2021, of which close to 16 billion will be related to loT

3 https://www.ericsson.com/res/docs/2016/ericsson-mobility-report-2016.pdf

32 Every generation upgrade of mobile technology requires wider radio-frecuency channels. First generation worked in
25kHz channel , second generation GSM in 200kHz, 3G mobiles in 5Mhz channel and 4G mobiles in up to 20MHz.

% See annex 6 for detailed data.
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resources (i.e. bands technically harmonized at the EU level) available to market operators, the
main reason being the lack of consistency in spectrum governance across the EU (see Annex 2).
Taking 4G licences in the 800MHz band as an example, the figure below depicts the difference
in timing of spectrum availability across the EU countries which stretched over 5 years with
some countries still in the process of awarding 800MHz licenses, despite the envisaged deadline
in the Radio Spectrum Policy Program already having expired in January 2013.

Figure 5 - Timing of 800MHz spectrum awards

ESTONIA MAY/AUG.2013-
AN 2014
PORTUGAL NOV 2011 CZECH REP. NOV.2013 MALTA EXPECTED

FRANCE DEC. 2011 SLOVAKIA DEC. 2013 BULGARIA EXPECTED

LUXEMBOURG NOV. 2013 CYPRUS EXPECTED

POLAND JAN.2016

NORWAY DEC. 2013

SWEDEN MARCH 2011| |DENMARK JUNE 2012

.FEB. 2013

GERMANY MAY 2010 “UNITED KiNGpom l i
e e SLOVENIA APR. 2014
SPAIN JULY 2011 HUNGARY SEP. 2014
CROATIA OCT. 2012 FINLAND OCT.013
ITALY SEP. 2011 GREECE NOV. 2014
IRELAND NOV. 2012 LITHUANIA OCT. 2013

LUXEMBOURG NOV. 2012 | |geiGium NOV. 2013

NETHERLANDS DEC. 2012 | || aTvia NOV. 2013

Source: Commission Services

The result of the slow coming into service of spectrum resources is that it affects possibilities
and incentives for operators to invest in the development of their networks (see Annex 2 on
Public Consultation). The results of the Public Consultation showed that although the current
technical harmonisation is seen to be working relatively well, there is criticism on the current
institutional system's capability to bring spectrum resources to the market in a coordinated and
timely manner.

Similarly, the differences in fees and auction prices paid across MS that, in addition, create
discrepancies between markets and operators and contribute to the fragmentation of the
European mobile market. In some cases, the auction processes (especially those with high
reserve prices) appear to be driven by fiscal considerations rather than the objective of optimal
use of the spectrum resource for connectivity. Thus, short term considerations (i.e. delicate
national budgetary situations) play against long-term economic investment considerations
needed to promote network roll-out. As illustrated in Figure 6, the LTE coverage in some EU
Member States (AT or IT) is negatively correlated to the average price paid* for the 800MHz in
EUR/MHz/pop, whereas in other Member States (SE, DK or FI) the correlation is positive. The
more capital is required to acquire a licence the less capital is available for investment in the
network, and the lower the coverage.

% In an auction, the price paid is driven by the value to mobile operators,.
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Figure 6 - Average price paid in the 800MHz (€/MHz/pop) and LTE (4G) Coverage in EU MS.
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Consequently, the coverage of 4G services in the EU has been slow; it started to develop late
and with great differences across national markets. However, it reached 86% in 2015 up from
27% in 2012. While LTE - 4G coverage, which allows users to profit from ubiquitous mobile
internet services of up to 30Mbps, is almost universal in some countries (the Netherlands,
Sweden, Portugal) reaching only 60% in others (Croatia, Romania). These differences amongst
Member States are even more marked when looking at rural LTE coverage which continued to
vary from close to 100% in Denmark, the Netherlands and Sweden to no coverage in Bulgaria,
Cyprus and Malta in mid-2015; the EU average is 36% (see Annex 6).

Compared with other regions of the word, Europe lags behind in the roll-out (85.6% of
households at EU level by 2015) and take-up of 4G/LTE. Leading markets for 4G (Japan, South
Korea, Canada and the USA) have substantially higher connection rates than in the EU.** Whilst
Japan is leading the way with regards to mobile broadband (take-up and coverage). Japan is
closely followed by the Nordic countries (Finland, Sweden and Denmark) and Estonia. Australia
is the 6th best performer, followed by Korea and the United States™.

* However, the degree and quality of coverage is variable in the US as well. A recent (2016) study by Imperial college
concluded that" From a public policy perspective the results reinforce the belief that ,although governments are
eager to mitigate the digital divide in terms of access to the Internet, there appears to be a mobile divide between
individuals and households in urban or affluent areas and those in rural or lower-income areas. See:
http://ac.els-cdn.com/S0308596116000410/1-s2.0-S0308596116000410-main.pdf?_tid=cad0768e-180a-11e6-bb74-
000002ab0f01&acdnat=1463034711_bh683de50d0e533237591e737924da244

% Source: I-DESI: https://ec.europa.eu/digital-single-market/news-redirect/31457
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Figure 7 - OECD wireless broadband take-up (subscriptions/100people)
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Operators' incentives to invest in network deployment especially in the more capital-intensive
future 5G networks are influenced by factors such as the lack of predictability of spectrum
availability or broad synchronisation of spectrum release and licence durations relative to the
required investments cycles. Consistently with the above analysis, the 5G Manifesto with
European industry endorsement seeks sufficient spectrum bands to be licensed on time if 2020
target launch date for 5G is to be met®’. It also emphasises that the spectrum aspects of the DSM
- namely, harmonisation and predictability of spectrum policy across Member States (including
spectrum availability, licensing procedures and costs, licence terms, and liberalisation and
renewal of existing spectrum) — are essential to encourage more investment into the mobile
sector, particularly in 5G networks.

As indicated in the evaluation (section 7.2.3.2.), the harmonisation approach of the current
framework has not achieved sufficient convergence of the actual conditions attached to
individual licences or of the underlying motivations to impose such conditions, thereby creating
regulatory uncertainty and possibly impacting effective access and use of spectrum and market
investment incentives.

1.2.1.4 Unsatisfactory connectivity offers across the Union for businesses

The DSM strategy also focusses on business and SMEs. Business customers typically require
higher quality of service levels than residential customers, and may also require higher
performance levels as regards certain technical characteristics.

A survey conducted for SMART 2014/0023* confirmed that business customers value
symmetrical speeds, low contention, short latency, and unlimited data volumes that can only be
guaranteed by fixed VHC connections. They also require short provisioning and fault repair
times, and service level guarantees. Mobile broadband is not considered a substitute as it does
not sufficiently meet the higher expectations of business customers with regard to these aspects.

However it has also to be said that interviews conducted for the support study suggest that the
technical requirements of business customers may over time converge with the growing ones of

37 European operators are targeting the launch of 5G in at least one city in each of the 28 European Member States by
2020

3ee:https://ec.europa.eu/digital-single-market/en/news/investigation-access-and-interoperability-standards-
promotion-internal-market-electronic
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residential customers. The widening use of telework practices could boost the need for
symmetric gigabit connectivity and therefore the need for VHC networks to be made available to
ever more end users. This could in theory also enable business users to benefit from any
infrastructure-based competition or co-investment in mass-market FTTH networks. Whereas
large companies tend to solve the connectivity problem through ad-hoc leased lines, SMEs are
often struggling to meet their connectivity requirements. Moreover, the wider diffusion of the
collaborative economy and the increasing number of micro enterprises that operate in it also
fosters higher connectivity requirements.

Multi-national businesses require not only the availability of connections in dispersed locations,
but also uniform conditions for provisioning, repair and quality guarantees. In a 2013 study
“Business communications, economic growth and the competitive challenge”, WIK estimated
the cost of non-creation of a single market enabling the seamless provision of business
communications services in Europe at €90bln per annum over time in terms of non-realized
efficiency and productivity gains.*®

The lack of availability of harmonised conditions for business accessing connectivity across
borders has its roots in the national focus of the institutional regulatory set up and of the rules
intended to address cross-border market failures, such as the lack of availability of a business
grade product for which demand exists. Although rules for cross-border harmonisation exist,
they require relatively complex and often non-binding procedures to deliver consistent outcomes.
This has failed to provide the consistency demanded by multi-national business users operating
across the single market.*

The evaluation (section 7.2.2.) and the public consultation evidenced how cross-border providers
deplore the lack of consistent access products (in particular when it comes to the wholesale
inputs needed to serve the high end business market), the multiplicity and great diversity of
market entry provisions (e.g. authorisations, rights of ways) and, in solving disputes across
borders, etc.

The lack of available business connectivity products on a cross-border basis is one of the reason
why the framework contribution to the Single Market objective, was rated more critically than
the other objectives with most stakeholders* considering that this is the least accomplished
objective of the framework, referring to the lack of regulatory consistency and to the persisting
barriers to operating across borders.

1.2.2  Aregulatory framework not fit to rapid market and technological changes

This section deals with the problems brought about by the significant market and technological
developments that have taken place since the last review, changing the way citizens and
businesses communicate, and bringing the need to adapt current rules to these changes.

1.2.2.1 Uncertainty about rights and obligations for provision of equivalent services

The evaluation report noted that Over-the-Top players (OTTs) are not subject to sector-specific
rights and obligations, even when their services are used by the end-users to cover the same or
similar communications needs as the traditional electronic communications services. Many

¥ The gains are associated with a welfare gain from lower prices, efficiency gains from an improvement in ICT
pr