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Abbreviations used

The acronyms and abbreviatiahsitare used in this repaare explained below

(A)DSL (Asymmetric) digital subscriber line T broadband technology that allows data
transmission over copper telephone wiring

ARPU Average revenue per user i the average amount of revenue a company obtains
from a customer using its service

BEREC Body of European Regulators of Electronic Communications

Bitstream A wholesale product which allows accesstoana c c es s p broadbardie r 6 s
network (including the electronics), oftenusing6i nt er connecti ond
hierarchical level than the local exchange

Capex Capital expenditure i expenditure incurred by a company to acquire or to upgrade
tangible or intangible assets

CC Connected Continent i legislative proposal by the European Commission in 2013

DAE Digital Agenda for Europei one of the seven pillars f.
Europe 2020 strategy

DG Directorate General i a department of the European Commission

DOCSIS 3.0 Data over cable service interface specification version 3 i a standard for
transmission of high-bandwidth downstream and upstream data transfer over cable
infrastructure (usually hybrid fibre/coaxial)

DSL Digital subscriber line i a family of technologies used to provide broadband services
over copper connections

DSLAM Digital subscriber line access multiplexer i electronics supporting DSL protocols at
the local exchange

DSM Digital Single Market i strategy adopted by the European Commission in May 2015

Dual-play A bundle of two services i in this report the term is used to refer to broadband and
fixed voice

EC European Commission

ERT Economic replicability test i test introduced by the EC in the 2013 EC

Recommendation on non-discrimination and costing methodologies for NGA. The
test is based on pre-existing margin squeeze principles but takes a specific
approach on some key aspects. It is specific to NGA broadband and focuses only on
6fl agship product séo

EU European Union

Fast broadband Internet access through technologies that allow downstream bandwidths of at least
30Mbit/s; definitions of the threshold for fast broadband may vary across countries.

FTTx Fibre to the x i network architecture which relies on fibre rolled out in the access
network (to a greater or lesser extent)

FTTB Fibre to the building i fibre connects the local exchange to the building basement

and copper connects the basement to the
FTTC Fibre to the cabinet i fibre connects the local exchange to a street cabinet and

copper connectsthecabi net to the customerds prem
FTTH Fibretothe homei f i br e connects the | ocal excha
FTTP Fibre to the premises i the term is used to denote FTTH and FTTB
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FWA Fixed wireless access i provision of a fixed service using wireless (often mobile)
technologies

GPON Gigabit passive optical network i a specific type of PON

HFC Hybrid fibre-coaxial i infrastructure that combines optical fibre and coaxial cable,
commonly employed by cable-TV operators

HH Households

loT The Internet of Things i the set of all Internet-c onnected i tems (e.
utility meters, home automation, white goods, cars)

IPTV Internet Protocol television i TV services delivered over IP-based networks

LAN Local area network i a computer network serving a relatively small area (e.g. within
a building)

LE Local exchange i a building in the local area which serves as a suitable point of
presence for network infrastructure such as an MDF

LLU Local loop unbundling i the wholesale use ofthei ncumbent 6s physi
infrastructure from the | ocal exchange

MDF Main distribution frame 7 equipment in the local exchange which allows the

connection of the copper cables leading to end user premises to active equipment
(e.g. voice switches and DSLAMS)

NGA Next-generation access i any access technology that allows the delivery of fast or
ultrafast broadband access services (e.g. FTTH P2P, FTTH GPON, VDSL2,
DOCSIS 3.0)

NRA National regulatory authority

ODF Optical distribution frame i has the same function as an MDF, for fibre-optic cables
only

oTT Over the top i delivery of a service (such as video distribution or telephony) over the

Internet without involvingt h e e n d urstkecantsol of tieRervice

P2P Point to point i a type of FTTH architecture where each customer premises is
connected by a dedicated fibre from the local exchange

PON Passive optical network i a type of FTTH architecture where multiple users are
served by the same fibre closer to the central electronics, which is split across users
by means of a passive splitter (closer to the customer)

PSTN Public switched telephone network i a system for carrying voice calls over legacy
networks, typically using an analogue signal over copper lines in the access network

PVR Personal video recorder i a digital video recorder allowing time-shifted viewing of
digital TV content

SLU Sub-loop unbundlingi wh ol esal e use of the incumber
the street cabinet (or equivalent conce

SMP Significant market power i concept defined in Art 14.2 of the Framework Directive
2002/21/EC as amended by 2009/140/EC: an undertaking is considered to have
significant market power if, either individually or jointly with others, it enjoys a
position equivalent to dominance: that is to say, a position of economic strength
affording it the power to behave to an appreciable extent independently of
competitors, customers and ultimately consumers

Triple-play A bundle of three services i in this report the term is used to refer to broadband,
fixed voice and TV services
UFB Ultra Fast Broadband i a specific programme launched in New Zealand for FTTH
roll-out
oo
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Ultrafast Internet access through technologies that allow downstream bandwidths of at least

broadband 100Mbit/s; definitions of the threshold for ultrafast broadband may vary across
countries

VDSL Very-high-speed digital subscriber line i a fast broadband technology that allows

data transmission over shorter copper lines at higher speeds than ADSL, by
operating a wider set of frequencies

VolP Voice over Internet Protocol i a system for carrying voice calls over IP networks

VULA Virtual unbundling local access i a wholesale product that provides access to an
NGA network. VULA provides a virtual connection that gives access seekers a direct
link to their customers with a high degree of flexibility over how this link is integrated
into their network and a high degree of control over product offerings compared to
conventional fibitstreamd products

WBA Wholesale broadband (or bitstream) access
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1 Executive summary

The European CommissidiC) has announced an initiative to evaluate and review the regulatory
framework for electronic communications networks and servieesl has opened a public
consultatiorf In this context, th&uropean Competitive Telecommunications Associgift®TA)
hascommissioned Analysys Mason to evaluate the performance of the chHtnegean Union

(EV) regulatory framework for electronic communications specifically with respect to broadband
marketsincluding nextgeneration access (NGA). The purpose of this report is to:

71 evaluate the development and performance of the European broadband marketsginclud
NGA, under the current regulatory framework

1 compare the performance of the European broadband markets to the regulatory regimes in four
other countries which are often used as examples of best practice in broadband coverage, take
up and regulatioin the USA, Japan, New Zealand and Singapore

{1 analyse the connection between future investment and competition in NGA, and the impact
that regulation can have on this

1 attempttadentfywhet her the regul atory framework for E
be dramatically changed, or whether a refinement of the current framework is more
appropriate

The European regulatory framework has focyseder alia, on creating a competitive
environmentby imposing a series of obligations on operators with significaatket power in
markets considered susceptible teagie regulation

A main focus of the European regulatory framework for electronic communications has been on
creating a competitive environment by, among other things, requiring national regulatory
authoities (NRASs) to impose eante remedies on operators that are found to have significant
market power (SMP). These remedies typically allow competitors wholesale access to those parts
of the network that represent technical and economic bottlenecks. Fhisrdated a situation
where alternative operators compete with dominant operators in a variety of ways, sometimes
using their owrendto-endnetworks and sometimeslying onpassive or active wholesale access

to the access networks of dominant operators.

The European regulatory framework has developed over, tand the number of markets
designated by the EC as susceptible tambe regulation has beeeduced; from 18 in 2002, to 7
in 2007 and then to 4 in 2014. NRAs can identify additional marketsghrapplication of the so

Source: EC, DG CNECT i B2, Roadmap: Evaluation and Reform of the Regulatory Framework for electronic
communications networks and services (REFIT), June 2015, available at: http://ec.europa.eu/smart-
regulation/roadmaps/docs/2015_cnect_007_evaluation__elec_communication_networks_en.pdf.

Source: https://ec.europa.eu/digital-agenda/en/news/public-consultation-evaluation-and-review-regulatory-
framework-electronic-communications
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cal | ee ritthercangained ia Articlée 2 of the EC Recommendatidr® October 2014n
Relevant Markets Susceptible to-Brte Regulationwhich requires:

f high and nortransitory structural, legal or regulatory barrigyentry

1 that the market structure does not tend towards effective competition within the relevant time
horizon having regard to the state of infrastructbesed and other competition behind the
barrier to entry

1 that competition law alone is insufficieto adequately address the identified market failure(s).

In 2010, the EC launched the Digital Agenda for Europe (DAE), which set targets for coverage
and takeup of fast and ultrafasbroadband servicetn May 2015,the EC announced its Digital
Single Maket Strategy for Europe (DSM)The strategy is built on three pillars:

1 better access for consumers and businesses to digital goods and services across Europe
T creation of the right conditions for digital networks and services to flourish
f maximisation othe growth potential of the European Digital Economy.

A number of developments have taken place during 2015 at i H&vel, including:

f an announcement of the Digital Single Market Strategy for Europe (DSM)

T political agreement between the Europeani&@agnt and the Council on an amended version
of the Connected Continent (CC) legislative proposal

1 anannouncement thdle regulatory frameworfor electronic communications networks and
servicesvould be evaluated and reviewedd pendi ng 2016 Revi ewd) .

Both the DSM and the announcement of the pending 2016 Review highlight a need for
encouraging investments in NGA networks and question whether changes to the regulatory
framework are needed in order to meet this goal.

The electronic communications regulatdrgmework in the EU has been successful in achieving
increasedtakeup of broadband services, innovation and lower prices and has also seen an
increase in NGA deployment and takg with alternative operators playing a key role

We have reviewed the perfoance of the European broadband markets under the current
regulatory framework and have reached a number of key findings:

1 The current regulatory framework has led to increasing competitionvisible throughe.g:
T lower prices
T the launch of innovative services such as IPTV, VolP, cloud storage, unified
communications and modern customer premises equiyQEk)

1 Competition has in turn led to an increase in broadbangenetration and revenueswith
benefits shared between emsersi who have gained access to (better) broadband products at

Source: http://ec.europa.eu/priorities/digital-single-market/
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lower prices’ and operatorghroughanincrea® in revenues which fsallowed reinvestment
in network developments.

1 The coverage of NGA networks has increased significanthunder the curm pro-
competitiveframework. Total NGA coverage (including cable, FTTH/B and FTTC) reached
68% of households at the end of 2014, up from 48% in 2010. Investment in FTTx networks
has been increasing since 2011 which furtienonstratethe success of tifeamework.

1 Alternative operators® have played a key role in the deployment of new networks
(especially FTTH), often being early adopters of new NGA technologies; incumbents have
often responded to such moves (from both cable and alternative operat@s}hah moving
first.

1 Takeup of fast and ultrfiast broadband products remains limitaatlis slowly increasing as
networks become available and ars#rs are attracted to the services offered over them.

71 Alternative operators are taking a leading rolein the diffusion of fast and ultra-fast
broadband servicese.g. by:
i setting lower prices than incumbents for similar NGA bundles
i more aggressively promoting higher speeds and offering more services in their bundles
than incumbents

In our view, hese bend&k of vigorous competitiorfdriving lower pricesand incentivising
takeup of higher speed offérare essentidbr achievinghigh levels of adoption (e.g. meeting
the EC6 50% takeup target for 100Mbit/s).

NRAshave used different remedies in differeet) MemberStatesbut this does not seem to have
deterred NGA network deployment

Across the EU there are substantial differences in market structure and in the way regulation has
been implemented. We have thereforekimb in more detail at five countries: Italy, France,
Germany, the Netherlands and Portugal. From these case studies, we have drawn a number of
conclusions:

1 All examined countries demonstratetaccess regulatiorhas nothindered investments in
NGA by the incumbents

1 Effective NGA wholesale inputs facilitate investment by alternative operatorsThis can
take the form of subbop unbundling (SLU) (Italy and Germany);lilding wiring (Portugal
and France) or effective duct access (Portugal and Fi@gmedatter partly through its co
investment programmg In many cases (e.g. ltaly, Portugal, France, the Netherlands,

Throughout this report 6al ternative operatorsoé is used to
operators (which typically exclusively use their own networks). Alternative operators typically access users through
(regul ated wholesale access to) to the incumbentos access

combination of the two.
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Germany), alternative and/or cable operators have been the first to invest in NGA networks
incumbents have then responded with their awestment plans.

 Care should be taken when drawing conclusions about the benefits of deregulation
and/or forbearance from regulation of NGA wholesale acces®ortugal is often cited as a
potential example of how deregulaticand/or regulatory forbearanckeads to NGA
investmentput it appears that other factors have played an important role, particularly:

i the existence of &igh-quality and capillary duct network that can be reised for the
deployment of FTTxthusreducing the amount of civil works reged (which is one of
the main cost drivers for the deployment of NGA networks) and aibwntry-specific
characteristics (e.g. concentrated population and low labour cogs) lower the
deployment costs

T fit-for-purposecostorientedregulated access tiis duct network(as well as e.g. in
building wiring access regulation), ensuring that alternative operators can deploy their
own networks.

f Alternative operators play an important role in the commercialisationand adoption of
NGA products (in terms ofdesign of suitable offers and marketing of those offehsying
the affordability of highkspeed Internet antthereby leading tincreasedakeup. This impact
is both direct (they attract subscribers through attracétadl offers) and indirect (incunaiots
will react to the retail offers of alternative operators by launching their own-atteetive
offers).

1 Appropriately designed coinvestment plans which take account of national
circumstancescan be an effective tool for combining competition and NGAnvestments
by reducing the deployment costs for operators.

Some notEU jurisdictions have higher NGA coverage and takethan the EUbut in our view
an absence or reduction of-axte regulatioris nota main driver of these differences

In order to ®aluate the potential impact of changes in the regulatory framework, we have also
looked at four notEU countries which have taken different regulatory approaches to fixed
broadband access the USA, Japan, New Zealand and Singapore. We have compared the
performance of their broadband markets (including NGA) based on a number of key indicators,
and findthat:

1 There aremultiple cases outside Europe where NGA networks are subject to -@nte
regulation. For example, this is the situation in countries witthhigoadband coverage and
penetration such as Japan and Singapore, but also in New Zealand which previously adopted a
regulatory approach based mainly on competition law and then moved toesedfse
regulationdue todissatisfactiorwith the outcomes oftiis largely expostapproach.
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f  The countries with the most ubiquitous NGA networks (Singapore and Japan) have reached
this pointonly through extensive use of public fundsNew Zealand is also following this
route.

1 The USA, which has a regulatory regimih limited access regulation

I Performs worse than the EU on takeup of connections with speeds ofat least
100Mbit/s and on affordability.

i Has a lower rate aleployment of FTTx networks than the EU

I Is leading Europe (in aggregaten a number of measures, including broadband
penetration, NGA network coveragmostly from NGA cablesee g. Figurel.l) and
takeup of connections with at least 30Mbit/She better performance of the USA
compared to Europe (in aggregate) on these meaisunesinly attributableto the large
legacy cable footprintThese cable networks were built before broadband development
andweresubsequently upgradeéd be able to provide NGA servicaad are assuch,not
the result of deegulation.

T If the USA is compared t8ingle European countrieshe latter however perform better
than the USA also on broadband penetratiohof the top 20 countries in the world are
European whereas the USArémked24th.”

1 The USAlagsbehind the other jurisdictions examined in this report that do have exante
regulation (Japan, New Zealand a&ingapore) on broadband penetration and NGA coverage
(see a. Figurel.l). It also lagsbehindJapan and Singapore on take of NGA services.
This makes it difficult to sustain the position that it is the lack e&me egulation of fibre
networks that has enabledthe U8 per f or manc e

Figure 1.1: Current NGA household coverage by technology [Source: Analysys Mason based on Analysys
Mason Research data, NTIA and operatorsépress releases, 2015]

Geography VDSL FTTB/H NGA cable
EU 38% 19% 47%
USA 37% 17% 83%°
Japan - 96% 58%
Singapore - 100% 99%
New Zealand 80% 29% ~14%

Note: In New Zealand the FTTH network is being deployed largely in parallel with an existing VDSL network,
and so the technologies overlap. In the USA and the EU, the overlap between VDSL and FTTH is relatively
small.

Source: Broadband Commission State of Broadband Report of 2014, available at:
http://www.broadbandcommission.org/documents/reports/bb-annualreport2014.pdf.

Refers to coverage of cable with speeds of more than 25Mbit/s.
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Ex-ante regulation does not appear to deter NGA network deployarhta continued focus on
promotingcompetition is likely to be key for driving talgp of fast broadband services

Overal we have not found any evidence that the current competitiofocused regulatory
framework in the EU has deterred NGA investments

1 NGA coverage today stands at 68% of households, up from 48% in 2010

1 FTTx coverage is at 47%f householdsup from 23% in 200

1 There are numerous currently ongoing and committed fibre deployments across Europe
leading to an estimated NGA coverage in Western Europe by 2020 of arourid 80%.

Competition has beena significant trigger for NGA investmentsand for stimulating take-up

of new and innovative products, including fast broadband servicesSuch competition is
coming from both cable operators and alternative operators using their own networks and/or
various regulated access products.

The basic conditions for eenteregulation are likely to continue to be fulfilled for NGA products
too, and this is likely to remain the case for the foreseeable future, as:

1 NGA networks are characterised by high and nosiransitory barriers to entry associated
with the high costs of civiworks, including ducts and poles. There are significant local
economies of scale (or feconomies of density
highly dependent on the local penetration of connected subscrihetbermore, osts are
sunk once imestments aranade which means that new entrants will have difficuity
competingwith existing playerswhich can take pricing decisions at marginal cost). This
makes network duplication difficult, especially in the absence ecéne® regulation of
botteneck resources such as ducts anduitding wiring. The high costs of deployment and
significant economies of density also mean thadrators active in the same product marke
but in other geographit areasareunable to easily expand their outgato other geographies
(as this would require deployment af MGA networkinto that area)

1 The broadbandmarket(including NGA) does not appear to be tending towards effective
competition. Dominant operators continue to have high wholesale market s{¥@%sin
aggregatecrossthe EUY and hold higheretail market shares for VDSL and FTTH than for
DSL. If NGA networks are not subject to effectiveaxe regulation there is therefore a risk
of reduced competition in the futyrespecially as the importanoélegacy copper networks
which currently exercise some competitive constrdindgcreasesrhere is a risk thatnless

Aggregate coverage forecast for EU countries from Analysys Mason Research (2015), Analysys Mason Research
(2015), FTTx roll-out and capex worldwide: forecasts and analysis 2015i 2020, available at
http://www.analysysmason.com/Research/Content/Reports/FTTx-forecast-Sept2015-
RDTWO0/#16%20September%202015.

This refers to the share of retail broadband connections that are supplied over the networks of incumbent operators
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the regulation of NGA is well adapted to the local market situation as it deyelagstime
the NGA transition could undo the sifjpant gains that have been brought by the level of
competition provided by the current regulatory regime

1 Competition law alone is unlikely to be effectiveSelectedlarge andhigh-profile abuse of
dominant position cases that have been tried in the electronic communications markets in
Europehavetakenroughly eight years from the date of opening of the proceeding to the final
ruling from the European Court of Justice (ECJ); the time frioendccurrence of the abuse
itself until the final ruling was (naturally) even longéFhe ineffectiveness of competition law
alone is also il | ust fromtareakpodtbhasedNfamewdletadnan d 6 s mo
ante one

1 European incumbent operatorgnsidered in aggregate, continue to hold wholesale (and in
some cases retail) market shares above the simplistic threshold of 40% (below which
dominance would be considered unlikétgm the perspectives dfoth ex-postcompetition
law and exanteregulatbn). This, as well as limited constraints from operators active in other
product or geographic markets, provides further support for the need for cortongastent
andappropriate regulation.

Appropriate NGAvholesaleproducts need to be defined

The Euopean experience has shown how passive wholesale access products, and in particular
LLU, have been a great success and brought massive benefits to consumers, as they have allowed
alternative operators to discover the price/performance preferences ofnersstoachieve
economies of scale in the provision of the active electronics, and control the quality of service that
is provided.NGA wholesale products should therefore be designed to allow similar gains and
benefitsto LLU, buttheyalso need to take imtaccountiocal countryspecific characteristics such

as the state of the passive infrastructure and the NGA network architecture used. Below we
provide further details on what could be appropriate NGA wholesale products in the EU:

9 All architectures:

I TheECds efforts t o i mp-ddiscriménatbryequivadence of inguisnsi cal |
(Eol) standardfor wholesale products on NGA networks (rather than the equivalence of
output (EoO) standard used on legacy copper networks) should continue

i Duct accesan be an effective solution for all NGA architectures where duct networks
are widespread and in good shape, and can allow alternative operators to deploy their own
networksmore economically

1 FTTC:

Selected high-profile cases include Telefénica Spain [38784], Deutsche Telekom Germany [37451] and Wanadoo
Interactive / France Telecom [38233].
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i Sub-loop unbundling (SLU) can be effective for alternative operators with sufficient
scale, in combination with auxiliary access products. There are cases in Europe where
alternative operators hagtarted to use sdbop unbundlingn recent years

i Some regulators have fully or partially removed SLU obligations where SMP operators
are deploying vectoringThis seemspremature, as there are ongoing technological
developments to enable the introduction of multoperator vectoring (MOV). The
Italian regilator has decided not to remove SLU obligatjobat instead work on
facilitating MOV.

T In addition virtual unbundling local acces¥JLA) can be used but this will require
considerable efforto constructeffective products that allow alternative ogera to
control key inputs

1 FTTH:

i Fibre unbundling will be critical to allow competition on FTTH networks. This is
already done on poitb-point FTTH networks(e.g. in the Netherlands, Sweden and
Slovenig, but equivalent services can also be implemeptegassive optical networks
(PONs)1 this is already done in Singappfer example

I Symmetric access to some bottleneck resourcgsg. inbuilding networks) may also be
required to ensure that the first operator does not block the market for subsstreents.
This approach is already usednmultiple countriesincluding France and Portugal.

Similar to the situation on copper networks, there will likely be a neethintain active access
wholesale products alongside passive on@s order to allow ntonwide competition. Active
access products may be particularly important in the business services market, especially for
serving multisite national and multinational companies.

TheE C ®DAE targets are ambitioybut a change in regulatory policy ancafnework is unlikely
to contribute to reaching the targets

The EC has set ambitious DAE targets for 2013 and 20&0ding

T Ubiquitous basic broadband coverage by 200Aile the vast majority of basic broadband
coverage has beegrovided commercially uder thecurrent competitiodfocusedregulatory
framework™® the additional coverage neededaddress noprofitable areas andieet the
ubiquitousbasic broadbandarget has been successfully gapded using public funds. State
aid has since been used to extermyerageinto the remaining areasbringing terrestrial

10 Such coverage has been achieved mainly by upgrading backhaul to local exchanges from copper to fibre and

installing DSLAMs in local exchanges allowing the provision of DSL services. Cable networks have also been
upgraded and FTTx networks have been deployed, but these typically overlap with the DSL networks.
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network coverage taround97% at the end of 2014. This increases to 99.9% when satellite is
included."

1 Ubiquitouscoverage by 2020 of networks capable of providing at least 30Mbitis targeis
unlikely to be met without extensive further investment as well as the use of technologies such
as fixed wireless accessF{WA) and satellite. There has besome speculation that a
relaxation of regulatory requirements could be one way to meet this target. However, we do
not believe that such modifications to the regulatory framework would materially contribute
towards reaching this target: subsidies fromlioulands are likely to provide a more effective
solution for connecting the limited areas not covered by commercial deployments.

1 50% takeup of at least 100Mbit/s servicdyy 2020 This targetappears to be the most
challenging to meet. It requires bathbstantial network investment and arsgr interest and
demand.Competition (and hence a pcompetitive regulatory stancejust be considered
essential to meeting this goal

Changes to the regulatofs@ameworkto focus it moren investment are unlikelp be efficient

Investment is clearly required in order to meet the DAE targets and to ensure that European
consumers and businesses have access -to-dgie broadband infrastructueend associated
products and servicegnvestment shouldhowever be sen as a means to an end (a modern
broadband infrastructure) and not as an end in itselmultiple placesn this study, we have
shown how investment in NGA networks is taking place in Europe where it is commercially viable
under the current regulatomaimework. A policyaimed atexplicitly increaing investments would
therefore need taddress either or both of the following areas

1 Attemptto improve the business case for commercial investment

I Increasedrevenues revenuesiepend on a combination of quiies sold and pricedbut
demand uncertainty is a major factorthe business cader NGA networks. Demand
stimulation is potentially attractive.However, higher prices are potentially
counterproductive as they could lead to lower takeip and a reducion of societal
utility , as well as monopoly rents.

I Decreasedcosts initiatives to lower the costs of deployment would imatolve similar
risks of reducing societal utility as discussed abdyeach initiatives areghowever already
underway within the current frameworllGA networksare being deployed by both
incumbents and alternative operator€imrope and so ay initiatives to reducéhe costs
of deployment should therefore be aimed at all players.

1 Invest public fundsin one way or another (e.g. through direct subsidies, financing at below
market rates, eft In order to be efficient angon-distortive, howeversuch investment should
be directed to areas where private investments are unlikely to happen.

1 Source: EC Communications Committee (2014), Digital Agenda Scoreboard 2014 i broadband markets.
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In the roadmapo its review of the framework, theC states that only 19% of households are

c oV er every higlgspe@d networks able to deal with a likely substantial future increase in
demand for upload as well as downl@adl In its framework review consultation issii on

11 September 2@L(e.g. in Questions 32 and 33 and the preceding introductory text) the EC also
makes reference to a need to lit network up to the end s e r s 6 (phenFTIR &
FTTH).”® We have some concerns witlistifying a norneutral stancewhich favoursFTTP or

FTTH based on a perceived need for higher upstream speeddile there are already some
massmarket services which need more symmetrical usage profiles, these are currently much less
significant than streaming video (in tesraf the traffic generated) and likely to remain so for some
time. As a esult, we believe that a polidgvel focus on a specific and uncertain feature of the
ultra-fast broadband offer (i.e. a postulated future increase in demand for upload as well as

download) ishighly premature.

Having said this, we are not against FTTH. The ability to offer highly suitable passive wholesale
access products such as fibre unbundling makes FTTH networks ideally suited to the vigorous
competition we favour. However, if @olicy stance is to be takewhich favours one technology

(such as FTTH) over anothesuch assingle operator vectored FTTC/VDSL), it would be better
policy to justifythis on the grounds @he superior competition benefits that can be provided.

Regardless of whether one technology should be favoured over another, policy makers and NRAs
must ensure that appropriate anefdit-purpose access remedies are made available for any given
fibre technology / topology in order to prevent uncompetitiveketanutcomes, allow competition

to flourish in an NGA setting and thus ensure a virtuous dineleleadgo increased NGA takep

and investment.

Conclusion

Major changes to the regulatory framewagpear unnecessary fimcentivisingthe deployment

of NGA networks and are unlikely tocentivise takeup; on the contrary, we believe that
modifications to the framework of a deregulatory nature may hinder achievement of the DAE
targets. ©mpetiton1 which is encouraged by tleirrent regulatory framework will be one of

the main divers for takeup of highspeedbroadband produciand servicegnd for reachinghe
DAEO® s b5-Optargetdok EFOOMDbit/s services.

Overall, we believe that the current regulatory framework has served the European broadband
markets well.Thereforewe donot see any requirement to modify the main parameters of the
regulatory frameworkwhich should continue to be based on:

12 Source: EC, DG CNECT i B2, Roadmap: Evaluation and Reform of the Regulatory Framework for electronic

communications networks and services (REFIT), June 2015, p. 3, available at http://ec.europa.eu/smart-
regulation/roadmaps/docs/2015_cnect_007_evaluation__elec_communication_networks_en.pdf.

13 . ) ) . .
Source: Public consultation on the evaluation and the review of the regulatory framework for electronic

communications networks and services, available at https://ec.europa.eu/digital-agenda/en/news/public-
consultation-evaluation-and-review-regulatory-framework-electronic-communications.
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1 identification of markets susceptible to-amte regulation through use of the three criteria test

7 identification of operators with SMP or joint dominance

T stimulation of competition through the imposition of appropriate remeiutielsiding a range
of wholesale access products with a focus on passive asoebhsas access to ducts and other
civil works, SLU and unbundlingcomplemented by active access products where appropriate
(e.g. to enable wide coverage, to enable competition in business services).

Some refinements to the regulatory framework may be warrdn@ctver including:

1 ensuring the availabilit of appropriate NGA wholesale products that can create the same
benefits as LLU by providing unbundled (or equivalent) access to SMP opéreitols
infrastructure, copper stbops andFTTC and FTTHdeployments

1 applying Eol for wholesale products on M@&etworks to ensure a level playing field between
alternative operators and the retail arm of the SMP operator

1 ensuring that potentiadluopoly /oligopoly situations can be addressed by reviewing the
criteria used to establish joint dominance and the démeapplicable in such situations. This
has proven difficult under the current regulatory framew®@EREC recently launched a
consultatioron this issuewhich is also ri@sed in theEC framework review consultation issued
on 11 September 2015

14 Source: Ibid, Question 42.
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2 Introduction

This report was written for ECTA by Analysys Mason. Its purpose is to:

1 evaluate the development and performance of the European broaubakets, incluohg
NGA, under the current regulatory framework

1 compare the performance of the European broadband markibist ia four other countries
with different regulatory regimes which are often used as examples of best practice
broadband coverage, takp andregulationi the USA, Japan, New Zealand and Singapore

1 analyse the connection between future investment and competition in &@Ahe impact
thatregulation carhave orthis

1 attempt tadentifywhethet he r egul at or y f broadbandodetk neéddor Eur op
be dramatically changed,or whether a refinement of the current framework is more
appropriate

The remainder of this document is laid out as follows:

1 Section3 introduces the current regulatory framework and the challerejated tofuture
policy for, and regulatiorof, the Europeartelecomssector

1 Section4 provides an overview of the development of European broadband markets under the
current regulatory framework

1 Section5 discusses regulation and NGA networks in specific national European markets
presented in the form dive case studies

1 Section6 compares the performanoé European broadbandarkes (including NGA) with
that of four other regulatory environments

1 Section? discusseprospects fofuture investment and competition in NGAEurope

The report includesvo annexes containing supplementary material:

1 Annex Alistst h eelevant marketsspecified ly the EC for investigation by NRAs 2003,
2007 and 2014
1 Annex Bliststhe products considereduring ouranalysis of broadband retail prices
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Challenges for futurpolicy for and regulation ahe
European telecommunications sector

In this section we:

 provide an overview of the current regulatory framework for the European
telecommunications sector (Secti®n)

{ describe some of the relevant recent developments in European policy (S&dtion

1 introduce some of the future trends that regulators need to take into account (&&ction

The basis of the current regulatory framework

The curent European regulatorgpproachfor electronic communicationstems from five 2002

EU directives including a FrameworkDirective which sought fiprimarily to strengthen
competition in the electronic communications sector, stimulate investment, fostdonfreof
choice for consumers and enable them to benefit from innovative services, quality and lower
rates 'd

The five 2002 directives aré:

1 Directive 2002/21/EC on a common regulatory framework for electronic communications
networks and services (Framework Directive)

1 Directive 2002/20/EC on the authorisation of electronic communications networks and
services (Authorisation Directive)

1 Directive 2002/19/EC on access to, and interconnection of, electronic communications
networks and associated facilities (Access Directive)

1 Directive 2002/22/EC on universal service and usetights relating to electronic
communications networks and sersqUniversal Service Directive)

1 Directive 2002/58/EC concerning the processing of personal data and the protection of privacy
in the electronic communications sector (Directive on privacy and electronic
communications).

The 2002 frameworkequires NRAs to conductregular market analysed relevant marketghat
aresusceptible to eante regulation; these analysesto define such markets, identify whether an
operator blds significant market power (SMHAndividually or jointly with other€ and where

1 . S
° Source European Parliament and European Council, Directive 2002/21/EC on a common regulatory framework for

electronic communications networks and services (Framework Directive), 2002.

16 Description provided by the EC is available at http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:124216a.

1 Links to the relevant documents are available at http://ec.europa.eu/digital-agenda/en/telecoms-rules.

18 ~ . . N . .
AJoint dominanced by two or more operators is also possible; \

in Section 7.1.4.
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SMP is found the NRAs are tglace one or moreobligations, such as provision of wholesale
access, ontthoseSMP operatorin order to stimulate competitioht also ainsto alignregulation
in theelectronic communicatiorsector withthe principles of conpetitionlaw, in several ways:

By requiring that exante regulation only be used where it is necessary (and is removed where
it is not necessary)

Through the processes of market definitiand market analysiéin accordance with the
principles of compeiibn lawo'

By alignngt he concepts of SMP and Adomi nanceo.

The approach adoptesl intended to facilitatea harmonisation of approach across the EU without
the need for identical regulatory remediesid so enabte NRAs to reflect thesignificant
differencesthat existbetweencountries.The EC and NRA$® retain a role in ensuring that this
common approach is followed, through thecadied Article 7 process

The rules were updated in 2009, throeghumber of measures:

the fiBetter Reglationd Directive (2009/140/ECG)which amended the Framework Directive,
the Access Directive and the Authorisation Directive

t he nACi t i Qirective whth (gntohgothier measureanenaddthe Universal Service
Directive andthe Directive onprivacyand electronic communications

BEREC was established by the BEREC Regulati®ag(lation (EC) No 1211/200%nd was
given a formal role in the Directives

NRAs wereinitially requiredto anayse each ofl8 relevant markethat the EC hadlentifiedin a
Recommendation as being susceptitsieex-ante regulation. This number was reduced tim
2007, andthento 4 in 2014 (see Annex A). In order to identifyaddtional marketsthat are
susceptible to eante regulationNRAs must show thahesoc a | theekritdriat e santained
in Article 2 of the EC Recommendationpassedyhich requires

high and norransitory structural, legal or regulatory barriet® entry

that the market structure does not tend towards effective competition within the relevant time
horizon having regard to the state of infrastructtvased and other competition behind the
barrier to entry

that cmmpetition law alone is insufficien to adequately address the identified market
failure(s)®

19

20

21

22

As stated in the 2002 Framework Directive, e.g. Articles 15.2 and 15.3.
Both individually and via BEREC.
Framework Directive 2002, Article 7; this has subsequently been amended.

Source: EC, Commission Recommendation of 9 October 2014 on relevant product and service markets within the
electronic communications sector susceptible to ex ante regulation in accordance with Directive 2002/21/EC of the
European Parliament and of the Council on a common regulatory framework for electronic communications
networks and services (2014/710/EU), published in the Official Journal of the European Union on 11 October 2014.
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The regulatory framework instructs NRAs to conduct market arsiyse

71 defining the relevant product and geographic magleetsceptible to eante regulation

{ analysng competition to identifywhether any operatonoldsSMP individually or jointly with
others

1 decidng on the exante measures to implemefthere is SMP

The Access Directive 2002/19/EC (as amended in 2808Fifiesbroad types of proportionate-ex
ante obligations thaRAs can impseon SMP operatorsas outlined irFigure3.1.

Figure 3.1: Obligations which can be imposed on SMP operators by NRAs [Source: EC, 2002/2009]

Obligations

Transparency of terms and conditions, including prices
Non-discrimination

Access to, and use of, specific network facilities
Accounting separation

Price control and cost accounting, which may include obligations of reasonable prices, cost orientation
and no margin squeeze

Functional separation and treatment of voluntary separation

The Directives have been added to by a number of related measures, including:

1 the 2002 guidelines on market analysis and the assessment of significant market power under
the Community regulatory framework for electronic communications networks and services

1 three successivRecommendations on relevant markstisceptible to eante regulation in
2003, 2007 and 2014

1 the2009Recommendation otihe regulatory treatment of fixed and motigdemination rates

1 the2010Recommendation on regulated accesseid-generation accesblGA) networks

1 the 2013 Recommendation onconsistent nondiscrimination obligations and costing
methodologies to promotmmpetition and enhance the broadband investment environment

3.2 Recent developments in European policy

In this section we introduce a series of recent developments in European policy and regulation of
the electronic communications sector:

71 theDigital Agendafor Europe (Sectio.2.1)

{1 theDigital Single Market strategy (Secti@i2.2

1 the Connected Continent and tpending 2016eview of the regulatorjramework(Section
3.2.3.
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3.2.1Digital Agenda for Europe

In 2010 theEC launched its Digital Agenda for Europe (DABJhich focugson the coverage of
broadbanchetworks andhe takeup of highspeed broadband servic8hie main targets relating
to telecomsare shown irFigure3.2 below, together with their current status

Target Status (January 2015) Figure 3.2: Overview of

DAE targets and status

100% of EU households to be 97% with fixed wireline technologies,

covered by basic broadband by 100% using other technologies such as of January 2015
2013 as FWA and satellite [Source: Implementation
100% of EU households to be 68% of households covered of the EU regulatory
covered by broadband above framework for electronic
30Mbit/s by 2020 communications 8

50% of EU households to subscribe 6% of households and 9% of 2015]

to broadband above 100Mbit/s by broadband subscriptions

2020

In parallel, the EC has suggested or implemented sahustmentgo the regulatory framework,
including:

1 The reduction of the relevant markstssceptible to eante regulatiomo four (see aboveas a
reflection oft he ECO6s ¢ o n c inreased competition qritie stdlenagd reach
achieved by alternative players. It should be noted Heatémainingex-antemarkets supply
important poducts most notably fixeehccess onesyhich are key inputs to the products and
overall business model ttie alternativeperatorghat areprovidingthe strong competition to
dominantoperators thatasenablel this level ofderegulation.

1 The 2013 Recommendation ooonsistent nomliscrimination obligations and costing
methodologies to promote competition and enhance the broadband investment envifonment
In principle, this Recommendatioraims to provide incumbent operators with greater
incentivesto investin NGA networks by allowing them more pricing flexibility order to test
price points and conduct penetration pricinge.(settinglow initial pricing to increase
demand) in order to offset the current demand uncertainty that exisi&s#®metworks.The
EC states that this could |l ead to | ower whol e
retail operations and access seekers) and a sharing of investment risk between access seekers
and SMP operators (e.g. through differentiatdublesale access prices depending on the level
of commitment from the access seekel$).certain conditionsare met the NRAs are
recommended ndb usecostoriented price controls for NGA wholesale produmtsl instead
adopta moredight-touchbcontrol involving the use o& secalledeconomic replicability test
(ERT). The ERT needs to be combined with strictuligcrimination obligationsEquivalence
of Inputs (Eol) and technical replication. It can furthermore only be applibé ietail prices

23 . . . e —— . .
Source: EC, Commission Recommendation on consistent non-discrimination obligations and costing methodologies

to promote competition and enhance the broadband investment environment, 2013.
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of the SMPoperatorare constrained through infrastructure competition or a price anchor from
costoriented wholesale copper access prices.

3.2.2Digital Single Market

In May 2015,the EC announced its Digital Single Mark&rategy for Europe (DSMY. The
strategy is built around three pillars:

1 better access for consumers and businesgtdigital goods and services across Europe
f creation of the right conditions for digital networks and services to flourish
1 maximisation of the growth potential of tRiropean Digital Economy

As part of the DSMthe EC has stated h dittle fuil "infrastructure competition" has emerged in
fixedline networks, except in very densely populated areas, where cable networks were already
present, or where local authoritiesave been active. There is a need for simpler and more
proportionate regulation in those areas where infrastructure competition has emerged at regional
or national scale. The deployment of very high capacity networks needs to be encouraged while
maintaining effective competition and agiete returns relative to riskg’

3.2.3Connected Continent andpending 2016 regulatory framework review
In June 2015, two further key developments occurred:

1 The European Parliament and the Council reached political agreemantasnended version
of the Connected Continent (CC) legislative proposal thatBGeoriginally proposed in
September 201%

1 TheECannounced an initiative to evaluate and review the regulatory framework for electronic
communications networks and servi¢e$ pending 2016Re v i € wo )

The CC package includes an enddtail roamingsurcharges withirthe EU (subject to conditions
and permission to introdudair-use clauses if justifieddndthe introduction offi n e t neutralit
rules

The pending 2016 Review is intended to build on the CC as implemented and is also one of the
actions identified as part of the DSM (under its second pillar). As part of the roadmap to the
pending 2016 Review, the EC raises questions about the extentdio tlvki current regulatory

2 Source: http://ec.europa.eu/priorities/digital-single-market/.

» Source: EC, A Digital Single Market Strategy for Europe, 2015, p.10, available at

http://ec.europa.eu/priorities/digital-single-market/docs/dsm-communication_en.pdf.

% Source: EC, Connected Continent legislative package, retrieved in July 2015. available at

https://ec.europa.eu/digital-agenda/en/connected-continent-legislative-package.

2 Source: EC, DG CNECT i B2, Roadmap: Evaluation and Reform of the Regulatory Framework for electronic

communications networks and services (REFIT), June 2015, available at http://ec.europa.eu/smart-
regulation/roadmaps/docs/2015_cnect_007_evaluation__elec_communication_networks_en.pdf.
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f r a me vhasr skfficiéntly promoted the transition towards hogipacity Next Generation
Access (NGA) networks fit to meet futurenéeds | n particul ar, the EC
fivery highspeed networks able to deal hwia likely substantial future increase in demand for
upload as well as download r e ma i nassFibfe-To-TheRreimises (FTTP) coverage stood

at 19% at the end of 2084° It also notes that the growth in >30Mbit/s broadband slowed in 2014
compared to evious years, while the take of >100Mbit/s connections remains low.

There remains a debate about a wider range of issues that might merit policy intervention. To take
one example, the fixed business services market has rather different charachenistibe fixed
consumebroadbandnarket, with:

1 specialist needs (e.g. in relation to resiligrypaality of serviceand service level agreements

1 aneed for coverage of all the sites of a business customer (which may be in a mix of denser
and more rural areggnd

f in relation to corporates with offices in multipember Statesan intrinsically parEU
dimension

As a result, business service piefis, even those with their own network infrastructure, are also
often reliant orhigh-quality wholesale inputs of various kindsofh regulated and unregulated)
NRAs have recognised these differen@slsomehave conducted separate (national) analgées
these markets (e.g. the fibre to the office (FTTO) market in the Netherlands, the Business
Connectivity Market in the UK)Nevertheless,hie results of these reviews and commercial
developments have led to a patchwork of wholesale input products #edss, making it more
complex and more costly to obtain pabJ networks.

The CCproposalsoriginally included a much longer list ofieasure® some ofthesé® would, if
successfullimplementedhave an impact othe currently fragmented wholesale offeeeded to
supportbusiness servicebat werediscussed abovéiowever,the final package agreed with the
Parliament and Council did not contain these measures.

On 11 September 2015, the EC, issued a public consultation with 111 questions related to the
functioning of the regulatory framewotkOn the same date, it also issued a public consultation
on the needs for Internet speed and quality beyond 2020.

3 Source: Ibid, p.3.

2 See https://ec.europa.eu/digital-agenda/en/connected-continent-legislative-package.

% These included proposals relating to the creation of harmonised regulated wholesale products across the EU

(VULA, IP bitstream and terminating segments of leased lines) and a proposal for common criteria for assured
service quality connectivity offered under commercial terms.

i Available at https://ec.europa.eu/digital-agenda/en/news/public-consultation-evaluation-and-review-regulatory-

framework-electronic-communications.

32 Available at https://ec.europa.eu/digital-agenda/en/news/public-consultation-needs-internet-speed-and-quality-

beyond-2020.
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3.3 Additional future trends that need to be taken into account bypolicy makers and
regulators

In addition to the deployment of NGA networks, there @heerpossible future trends thpblicy
makers andegulatorseed to take into accoumtcluding:

Consolidation within and across marketsith mobile and fixed sector3 his may lead ta
redu@d number of competing networks aatlithe same timenay alsolead to the emergence
of largerscale competitors to the incumbent operators

Integration of fixed and mobile awo levels

i atechnical level The interdependence fixed and mobile networksan be liustrated bya
number of technological developmenitscluding the need for higlspeed backhaul from
mobile sitesthe ability tousefi p i ¢ o asegéartl ofcansumer broadban@PE and by
Ahybrido offers that c¢omkeicapaityfi xed access

i acommercial leve{fixedi mobile convergent offers)

The Internet of Things (IoT) which will lead to a further requirement for connectivity of
multiple devices across many markets well asoften leading to the negotiation of
connectivity contracts on a global (or continental) scale as large enterprises such as car
manufacturers do not want to negotiate separate contracts for each ¢euntwhere they

sell products with integrated SIys

Continued development of utti-play offers in which video playsan increasiny importart
role, possibly leading to a situation in which content becomes a vital part of offerings

Continued emergence aggowing importance of ovethetop (OTT) services i(e. delivered

entirely over the Intenet) such as Skype and Netflix. TE€ has already highlighted how

OTT operators are not subject to the same obligations and do not enjoy the same rights as
traditional electronic communication services providers.

Increased need for corporate higjreed low latencyand symmetric connectivity due to the
use of cloud compting (use of centralised computing, softwaiea-service and storage
infrastructure such a8dmazon Web Serviceand Salesforce.comand soc a | |big datan
applications.

Higherquality wireless network as a result ofurrent3G and 4G rotout and likely future
implementation of 5G networks

33

The regulatory situation of OTT providers is, for example, discussed in EC, DG CNECT i B2, Roadmap: Evaluation
and Reform of the Regulatory Framework for electronic communications networks and services (REFIT), June 2015,
available at http://ec.europa.eu/smart-
regulation/roadmaps/docs/2015_cnect_007_evaluation__elec_communication_networks_en.pdf.
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4 The success and benefitsex-ante regulatiom Europe

In this section we provide a quantitative overview and analysis of the performance of European
broadband markets under the current regulatory framewdr&. analysis covers the following
areas

1 how the European regulatory framework has encouraged compgatitsulting in both lower
enduser spend and strong basic broadbanduak&ection4.1)

f how incumbent and alternative operators in Europe are investing in N&works
(Sectiond.2)

1 howtakeup offast broadbanderviceshas evolved in Europectiond.3)

71 the rolethat alternative operators play in drivinipe takeup of fast broadbandservices
(Section4.4).

Section4.5thensummarises the key policy messagmerging fronthis analysis.

4.1 The European regulatory framework has encouraged competitionwhich has driven
down enduser prices while at the sametime leading to strong growth in broadband
take-up

The pracompetitive approach of the European regulatory framework has largely been successful
in its main aims of encouraging competition and, through this mechanism, redachuges
pricesand driving broadband takep.

As can be seen ifigure4d.l,i ncumbent sd share of (tfrone50%ktd br oadb
41% between 2005 and 2014. i mainly alternative operatdfs(using a mixture otheir own

networks and wholesale access from the incumbavitich gainedmnarket sharever this period;

cable operators also made gaimst on amuch smallescale

As can be seen iRigure4.2, the increasing level of competition has helped to drive down average
revenue per user (ARPU) for broadband (with bundled services), which declined @R &A
2.5% (in nominal terms) between 2005 and 2014. AeoeBsARPU decreased at an even faster
rate over this period (at a CAGR &f.5% between 2005 and 2014), as a shift in focus towards
bundling of multiple products such as VolP and IPTV has alledi#tte reduction in ARPU for

bundles.

4 . 2 . .

3 Throughout thisereperat wradd er satuisked to refer to operators 0
operators (which typically exclusively use their own networks). Alternative operators typically access users through
(regul ated wholesale access t o)k ador ther eowniFiTx unetsoeks broas access I

combination of the two.
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Figure 4.1: Market
share of lines by
operator type in the EU
(weighted average)
[Source: Analysys
Mason Research
Telecoms Market
Matrix, 2015]

Figure 4.2: Broadband
ARPU in the EU (at
2014 foreign exchange
rates) [Source:
Analysys Mason
Research Telecoms
Market Matrix, 2015]

While the currentpro-competitiveregulatory framework habeen in place there hadso been
continuousgrowth in fixed broadband penetratipto reach73% of households in 2014, up from
30% in 2005 (seEigure4.3).
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80% Figure 4.3: Fixed
broadband penetration
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Alternative operators have contributed to the increasing penetration in a number ofoways,
reducing endiser prices (se€igure4.2) as well as by introducing numker of innovations,
including:

1 voiceoverlP (VolP), typically provided as voicever broadband (VoB)*

1 IPTV and video on demand (VoD) over broadband networks

1 other services such as cloud storage, unified communicationpigsience, video conference)
andmodernCPEwith advanced functionsuch as personal video recorders (BYR

Whereas ncumbent operators have historically provided fixed voice over thiicpswitched
telephonenetwork (PSTN), new entrants haugsteadused VolIP as a way to bundle ttger voice

and broadband and penetrate the voice market at a lower cost. According to Analysys Mason
Researchos Tel e ¥aossericesark eotv avillakierin al EU countries and
were launchetby alternative operatotsefore the incumbenta all EU countries except Spain and
Slovakia; ag-igure4.4 shows, at an EU level the takp of VoIP services is four times higher for
alternative operators than for incumbents (as a proportion of the broadband customer base).

Alternative operatorsdve also aggressively marketed bundles which include TV services over IP
(IPTV): as Figure4.5 shows, takeup figures for IPTV services were consistently higher for
aternative operators between 2005 and 2010, although incumbents have caught up in the last few
years.

® VoBB is provided inside the broadband stream delivered to modems at the end-user premises where the voice-

traffic is extracted and routed to specific ports at which telephones can be attached; if necessary, VoBB can be
given priority on the access link. VolP can also be delivered to end-users as applications provided over the Internet
by OTT providers (e.g. Skype); however, in this case the network of the broadband ISP cannot control the quality of
service provided to the voice service (because it is unaware of which packets are the voice packets).

% Source: Analysys Mason Research, Telecoms Market Matrix: Western Europe and Central and Eastern Europe, 4Q

2014, April 2015.
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Figure 4.4: VolP
subscriptions as a
percentage of
broadband
subscriptions in the EU
[Source: Analysys
Mason Research
Telecoms Market
Matrix, 2015]

Figure 4.5: IPTV
subscriptions as a
percentage of
broadband
subscriptions in the EU
[Source: Analysys
Mason Research
Telecoms Market
Matrix, 2015]

During the years of expanding talp, facilitated by competition and innovation brought by
alternative operatordptal revenudrom the broadband sector increased significaray can be
seen inFigure4.6 (despite redu@ns in unitprices). Overall, alstakeholderdenefited from this:
end usersbenefitedby having access to Internet services, overall etpdienefited from an
increase in productivityand operatorbenefitedfrom increased revenu@om higherservice take
up) which allowedre-investment irmdditionalnetworkand new network capabilities
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Figure 4.6: Fixed broadband revenue in the EU25 [Source: Analysys Mason Research Telecoms Market
Matrix, 2015]
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4.2 European operators, both incumbents and alternativeplayers, are investing in
network upgrades and deployments

The deployment ofNGA networks, especially FTTC and FTTH, has increased strongigcient
years.As a proportion of EU householdsFTTx coverage has now almost reached the level
achieved by cabléseeFigure4.7 below). Between2011land 2014 FTTx coverage increased by
eight percentage pomta year,and total NGA coverageose by an averageof almost seven

percentage poiniger year
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Figure 4.7: NGA
coverage by
technology, EU28
[Source: Analysys
Mason Research,37 EC]

Note: FTTx includes FTTC, FTTH and FTTB (in combination with VDSL or LAN in-building networks). VDSL
includes VDSL from the cabinet (FTTC), from the building (FTTB) and in some cases (with short local loops)
from the central office. Cable growth is driven mainly by the deployment of DOCSIS 3.0 / two-way upgrades

rather than by an increase in the number of homes passed with coaxial cable.

The availability of FTTx differs extensively between countries, as can be sdeiguire4.8.
Belgium has reached almost ubitgus coverage (through FTTGWhereasin countries such as
Greece, Croatisand Hungarycoverageremairs below 20%. All countries in Europsaw
significant growth in FTTx coverageetween2012 and 2014 This is particularly the case for
thosecountries thawere at the lower end of coverage in 204Bich indicateghat they have been

catching up.

3 Source: Analysys Mason Research (2015), FTTx roll-out and capex worldwide: forecasts and analysis 20151 2020.
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Figure 4.8: FTTx coverage by country, EU28 [Source: Analysys Mason Research38]
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Investments in FTTx access networks in Europe haveiratseasedsignificantlyin recentyears,
up from EURB.7 billion in 2011 to EUR.9 billion in 2014, asshownin Figure4.9. Both FTTH
and FTTC investment have increased in absolute tdratshe focus on FTTC has increased (up
from 41% of investmentsn 2011 to45% in 2014).

9 Figure 4.9: FTTx capex
by technology, EU28

8 (constant 2015 EUR)

7 [Source: Analysys
= 6 Mason based on
c
S 5.4 Analysys Mason
§ 5 Research and EIU data,
g 4, 37 2.3 2015]
x
g 3
S 1.9

2

j )
1
0
2011 2012 2013 2014
mFTTC/VDSL EFTTB/VDSL FTTB/LAN BFTTH

Notes: Original figures were in 2015 USD and have been converted to 2015 EUR using exchange rates
from the Economist Intelligence Unit (EIV).

Alternative operatordiave contributal heavily to the investments in FTTHogether with cable
operatorsthey often played a rol@s a catalyst of deployment, by being early adopters of new
NGA technologies; whereas incumbents have often responded to these first moves by alternative
operatorsaand cable operatars

The role of alternative operators in stimulating FTTH investmentslsadaen found in a recent
study by WIK for Ofcont® WIK cites several examples of alternative operators initiating
investment in FTTH networks before incumbents, including Stokab in Sweden, DONG and other
utilities in Denmark(before being acquired by TDOReggefiber in the Netherlands (before being
acquired by KPN)as well as LLU operators such as lligtee)in France and OptimiSonaecom

in Portugal.

% WIK Consult for Ofcom, Competition & investment: An analysis of the drivers of investment and consumer welfare in

mobile telecommunications, 3 July 2015, available at
http://www.wik.org/fileadmin/Studien/2015/Competition_and_investment_mobile_telecommunications.pdf.

e**Z analysys
o ysy
e MASON Ref: 2004207-386


http://www.wik.org/fileadmin/Studien/2015/Competition_and_investment_mobile_telecommunications.pdf

The digital single market and telecoms regulation going forward | 31

4.3 The take-up of fast broadbandis limited but increasing

Figure4.10 showshow the technologies used for broadbawblvedbetween 2011 and July 2014.

In particular:

1 ADSL remainedthe dominanttechnology for broadband acces#thoughits share gradually
decined (reaching3%in July 2014 down from 73% in 2011

{ cable maintainedts position as the second largest technoldggving grown slighty from
16% in 2011 to 18% in July 2014

1 FTTH/B and FTTC/VDSL gained ground over tperiod, reaching 7% and 8% of tt
connectionsespectively compared to 4% and 2% in 2011

1 other technologiegmainly FWA and satellite madeup about4% of all connectionsover the

period

The combination of cable and FTTx (the technologies that can loffiedwidth ofmore than
30Mbit/s)madeup around33% ofall connectionsn July 2014 up from 21% in 2011.

4% i <A 4% Figure 4.10: Evolution

P 5% 6% 7% of the share of
broadband connections

by technology in the EU
[Source: Analysys
Mason based on
Analysys Mason
Research®® and EC
data, 2015]

% of connections

2011 2012 2013 Jul-14
mADSL mCable ®FTTC/VDSL FTTH/B Other

As shown inFigure4.11, there are significant differences in the o$¢éechnologies across Europe.

For example:

1 FTTH/B is the main access technology in Romania, Latvia and Bulgaria

1 cableis the main access technology in Belgium, Hungary and the Netherlands

1 FTTC/VDSL takeup has beematerialin countries such as Romania8% of broadband
lines), Belgium (39%), Ireland (16%) and the UK (17%)

1 ADSL still dominates in countries such as ltaly, France and Giaécalso in countries like

the UK and Germany where investment in FTTC/VDSL has been made and where there is a
relatively strong presence of cable operators

40

Source: Analysys Mason Research (2015), FTTx roll-out and capex worldwide: forecasts and analysis 20151 2020.
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Figure 4.11: Composition of broadband connections by technology by country, July 2014 [Source: Analysys Mason based on Analysys Mason Research® and EC data,

2015]
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Figure4.12 showsthat thetotal penetration ofast broadbandervices(i.e. those offeringt least
30Mbit/s download bandwidthhad only reachedl6% of European householdy July 2014 of
which around a third (5% of the households) subscribed to more than 100Mbislseup
increased significantlpetween 2010 and 2014sa result of

1 networksbecomingavailable
1 end wers discovéng and valing the services
1 opeators desigimg attractive offes.

250 Figure 4.12:
Penetration of
broadband

20% subscriptions of at least

16% 30Mbit/s and at least
3 15% 100Mbit/s as of July
% 15% 2% 2014 [Source: Analysys
3 10% Mason based on EC,
% 10% Euromonitor and EIU,
< 2% 2014]
6%
5% 5% 1% - 11%
0% 3% : : : :
2010 2011 2012 2013

m 30-100Mbit/s  m At least 100Mbit/s

Note: The EC penetration data is published on a population basis. It has been converted to a household basis
using EIU data for population and Euromonitor data for households.

Figure4.13 shows how the takep of FTTx services (as a percentage of homes passed) has
gradually increased, to reach a level similar to that of cable networks:upa&e FTTC as a
proportion of homegpassed continued to increase between 2010 and 2014, despite the dilution
effect of new build? FTTC remains well belovihe levels oftakeup for FTTH and cablewhich

we believeis dueto a combination of the aforementioned dilution effect dredrelativdy recent
launchof FTTC ina number of markets when compared to cable and FTTH.

42 The 6dilution ef f ec ewly builecbverags wilt iitially hage Ioiver take-up, hsasérvica adoption

takes some time. In a situation where there has been a significant increase in coverage one would therefore expect
overall penetration as a percentage of homes passed to grow more slowly.
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40% 36% 38% Figure 4.13: Take-up of
broadband as a
35%
30% percentage of homes
30% 28% 28% passed by different
%) 28% —— ® technologies [Source:
S 25% 9 9 24%
2 21% 21% 23% 22% — Analysys Mason
[} —8— 43
3 20% - Research ]
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Note: FTTx includes FTTC/VDSL, FTTH and FTTB.

4.4 Alternative operators are actively contributing to fast broadbandtake-up

Developmert in the marketfor basic broadband access described in Sedtibdemonstratea
positive link betweetthe competitionbrought byalternative operators (providing more attractive and
less expensive offers) ante takeup of broadband services. There is no reason why this trend
should not continue for fast and ultrafast broadband. A mix of attractive prices and attractive and
innovative features will entice engbers to take up fast and ultrafast broadband soffestead of

basic broadband ones. This intuitive notion is confirmed by a study recently published by'the EC.
This study containthe results of a survegovering all 28 B} MemberStates based on facto-face
interviews with 27739responderst Amongother thingsthe surveyreviewed the factors Europeans
consider when subscribing to an Internet connecliba.studyshowed that:

§ pricingist he most influenti al factor i flor ncostn s umer s
Europeans, price is the most impamt factor when subscribing to an Internet connegfion

71 download speed asidentified as e second most important criteridiollowed by being part
of a bundle as the third.

We havesought to understanithe extentto which alternative operator®mtribute to improving
pricing, download speeds and other features

a3 Source: Analysys Mason Research (2015), FTTx roll-out and capex worldwide: forecasts and analysis 20151 2020.

“ Conducted by TNS Opinion & Social for the EC, Special Eurobarometer 414, E-Communications and Telecom

Single Market Household Survey, March 2014, available at
http://ec.europa.eu/public_opinion/archives/ebs/ebs_414_en.pdf, p.92.
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We have done this by analggithe current broadband offédrem incumbent and alternativeperators

in eight Western European countrfédVe have not included cable operators in ourysigbs these

do nottypically use the wholesale products made available through the current regulatory framework.
Ouranalysishasbeelrb ased on a database of bundle prices ex
Multi-Play Pricing Benchmayk andshowshow alternative operators are making key contributions to

increasing thattractiveness (and henteeup) of fast broadband services on both the price and speed

criteria When compared to incumbent operatatternative operatars

T tend to set lower prices for similar NGA bundles
f  more aggressively promote higher speauid offer more services in their bundles

Our analysis is described in more detail below.

Alternative operators offer lower prices for similar NGA bundles

The price advantage of alternative operatsriflustrated byAnal ysys Masondés analy
double and tripleplay offersin eightWestern European countries ($égure4.14), whichfound

that the prices of the cheapest bundle provided by alternative opgvathrihe exception of dual

play bundles in the UKrange from 50% to 95% of the cheapest pridesrged byncumbents for

dual and tripleplay bundles wit download speeds of >30Mbit/s and >100Mbit/s.

Our findings are consistent with those in other studies, such as the one that Van Dijk carried out

for the EC in 2018 and 2014? Van Dijk analysed retail offers in the EU27 and some-Bbh

countries? and in2 0 1 4 s t #he least expénsive offers per country are, in more than 85%

of cases, provided by new entramSFor NGA bundles (standalone, doubded tripleplay with
300100Mbit/ s speeds) the proport i onthewaisn caurnobuennd 68sf
offer with the lowest price is on average between around 30% and 55% more expensive than the

least expensive offer’

® The countries analysed are Austria, France, Germany, Greece, ltaly, the Netherlands, Portugal and the UK, with the

selection determined on the basis of the existence of comparable bundles and data availability.

A Note based on the 4Q 2014 version of the database available at

http://mww.analysysmason.com/Research/Content/Reports/Multi-play-pricing-benchmark-4Q-2014-Apr2015-
RDMBO/#01%20April%202015.

EC, DG Communications Networks, Content & Technology, Broadband Internet Access Cost (BIAC) 2013, study
carried out by Van Dijk, available at http://ec.europa.eu/digital-agenda/en/news/study-retail-broadband-access-
prices-february-2014.

47

8 EC, DG Communications Networks, Content & Technology, Broadband Internet Access Cost (BIAC) 2014, study

carried out by Van Dijk, available at http://ec.europa.eu/digital-agenda/en/news/study-retail-broadband-access-
prices-february-2014.

9 The Van Dijk study included cable operators.

0 Ibid, page 18.
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Figure4.14: Al ternative operatorsé NGA prices as a plercentage

end of 2014 [Source: Analysys Mason based on Analysys Mason Research data,”* 2015]

Double-play Triple-play

Double-play >30Mbit/s Triple-play >30Mbit/s ~100Mbit/s >100Mbit/s
120%
100% =======—mmcceecc el e e e e e e e mme e —m— e ————————
80%
60%
40%
20%
0%
R o > =} ) > N N
N & & & & 506\ & & L Q\’?}* P 506\ & \@\\ & & F
Ll & oS & & S & & & @ &
<) & ¢ ¥ ¢ R Nl Q Q
X @ @
N\ \)(\

Note: The analysis considers the cheapest comparable bundles, when available, of incumbent operators and
alternative operators, excluding cable operators. A full list of the products considered in the analysis is
provided in Annex B.

Alternative operatorsnore aggressively promote higher speand offer more services

Our analysis shows thatternative operatotsalso offer higher (download) bandwidths and more
services (e.g. IPTVhan incumbentfor a pricethat is comparable that ofa fbasi® broadband
bundle from the incumbeirfitvhich we define as a <30Mbit/s dyalay offer) This can be seen in
Figure4.15, which also shows how, in France, Italy and Germirng even possible to buy a
triple-play 100Mbit/s bundle from aritarnative operator at the same price as a-glagl 30Mbit/s
from the incumbent.

1 The database of bundle pricesisextract ed fr om Anal y sy sMulitBlay @ncingBenshenark 4Q12@L4.

52 .
As above, this excludes cable operators.
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Figure4.15: Al ternative operatorsd® bundle pricedlepicas a percent acf
(double-play, speed lower than 30Mbit/s) [Source: Analysys Mason, 2015]
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In our view, hese benefits of vigorous competiti@riving lower pricesincentivising takeup of
higherspeed offersare essentidah achievinghigh levels of adoption (e.g. meetingth€6 s 5 0 %
takeup target for 100Mbit/s).

4.5 Key policy messages for policynakers

Our review of the performance of the European broadband markets under the current regulatory
framework hasdentifieda number of key glicy messages, including:

1 The arrent regulatory framework hanabled entry to the market by alternative operators
using wholesale access in combination with their own core and sometimes access network
infrastructure. This proompetitive framework hased to both lower prices and higher
penetration of basic broadband services

1 The availability of passive wholesale access products such as civil infrastructure access and
LLU/SLU has been instrumental in allowing alternative operators to compete in thetmark
create innovative producésd to pass on benefits (such as higher speeds) to consumers.

1 The coverage of NGA networks of different types imaseasedignificantly under the current
framework reaching 68% oEU households at the end of 2014.

1 Alternaive operators have played a key role in the developmeRGa networks (especially
FTTP, but also FTTC in some cageandin the introduction of innovations such as IPTV
VolIP and related bundles
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{1 Alternative operators ayeoften together with cableperators,taking a leading role in
promotingthe takeup of fast and ultrafasbroadband services, elgy offering lower prices
than the incumbens and by offering attractivérigh-speedbundles This is a role that the
alternative operatoralso played on basic broadband As such,we expect thaalternative

operators will be instrumental ieaching the target &0% takeup of 10Mbit/s broadband
services.
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5 Regulation and NGA networks in specific national markets:
five case studies

Numerous stakeholdermcluding theEC itself, have notedhatthere are substantial differences in
the market structure and the implementationtt@ regulatory frameworlacrosseU Member
States We believehatthere ardessons that can be learniedm each markeand hae therefore
developed a number of case studies in which we explore cespegjfic characteristics related to:

1 NGA investment
1 theimplementation of access regulation on NGA networks
1 competitive dynamics

Case studies have been prepared for the followingtries selectedn conjunctionwith ECTA,
as they demonstrate different market conditions and regulatory approaches that have led to
different outcomes

1 France (Section5.1), where specific regulationhas been definedor co-investment and
symmetric access

1 Germany (Section5.2), where there has been an extensive debate regarding wholesale access
to VDSL deployments and SLU can now be partially withdrawn

71 ltaly (Section5.3), which has lagged on NGA deploymeriut the gap has recently been
reducing as Telecom ltalia and two alternative operators (Fastweb and Vodafone) have been
deploying FTTC networks (often in parallel) ngiSLU access from Telecom lItalia

1 the Netherlands(Section5.3), where there is extensive NGA coverage through cable on the
one hand and a mix of FTTH and FTTC coited by the incumbent on the other

1 Portugal (Section5.5, where FTTH has been deployed by multiple operators (Portugal
Telecom, Vodafone and NOS) using regulated access to the incdsnibacts

5.1 Casestudy: France

5.1.1Regulation aimed at stimulating competition appears to have driveninvestmentsin fibre
networks

In France, the approach taken by the NRRCEP to foster investment in NGA netwaky all
playershas been to attempt to reduce the civil engineering d@ogtdved in deployingNGA
networlks and to maximise sharing of networks and deployment costs through symmetrical access
obligations This has been done mainly through two regulatory tools:

1 Duct accessARCEP mandated that Orange (France Telecom) must provide access to its civil
engineerig I nf r ast r utcabhsparenat, nordisdrieninatoryi and cosbriented
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condition®,”® arguing that it had inherited these from its former monopoly position and that
there was an asymmetry in access to ducts between the opefdtisrasvas implemented
through decisions related to the market for infrastructure accesklgeket 4) in which
ARCEP found Orange to have SMPhe same SMRinding is also used to mandate LLU
access on copper.

71 In-building access and emvestment in the@ccessFTTH network The main principles of
shared investment (on a symmetric basis) have been enadteenchlaw,> and entail the
sharing of the last segment of the fibre network among operatoesfirst operatothatrolls
out fibre in a buildingis requiredto provideaccess to other operataast a fAimutuali sat
point Each operator can then use the network of the first operator from the mutualisation point
onwards. The precise requiremetitave been set out by ARCEP awmdry according to
population density and housintype
T in highdensity areas, the mutualisation point can be inside or outside a building (in the

latter case it needs to serve a minimum of 100 households)
T inless dense areas, where only two operdtaveexpressed their willingness to roll out a
FTTH network,the mutualisation point needs to serve at least 300 households

According to ARCEP this is intended to allow:

fif operators to limit overall rollout costs;
1 only a single installation in buildings, instead of multiple ones by different operators;
9 the prevention of local monopolies;
1 customers to have a choice of ISPs for their very-bjgred services?

The last five years have seEmTH/B network investment bifree (whichbegan investing in
FTTH in 2006), incumberrange two otheroperatos (SFR and Bouygues) and cable operator
Numericable (whichook overSFR in 2014) (see

3 Source: ARCEP (2010), Rolling out FTTH in France, presentation by ARCEP Commissioner, available at

http://www.wik.org/fileadmin/Konferenzbeitraege/2010/National_Strategies/TOLEDANO_ARCEP_WIK_Ultrabroadb
and_Conference_2010.pdf.

4 Source: Atrticle L. 34-8-3 of the French postal and electronic communications code, CPCE (Code des Postes et des

Communications Electroniques), which is quoted in http://www.arcep.fr/uploads/tx_gspublication/recomd-mutual-
ftth-1008-eng.pdf. ARCEP has since issued a series of decisions defining the details of the laws, including ARCEP
(2009), Decision number 2009-1106, available at http://www.arcep.fr/uploads/tx_gsavis/09-1106.pdf and ARCEP
(2011), Recommendation introducing dow densitydpockets, available at
http://Amww.arcep.fr/uploads/tx_gspublication/20110614-Recommandation-petits-immeubles-ZTD-post-consultation.pdf.

s Source: ARCEP (2009), Toward FTTH, presentation by Joelle Toledano, ARCEP Commissioner, at DigiWorld

Summit, available at http://www.arcep.fr/fileadmin/reprise/communiques/discours/2009/slides-j-toledano-idate09.pdf.
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Figure5.1), with total investment estimated to AmundEURL.8billion between 2010 and

2014 and a increase ircoverage from 5% in 2011 to 14% in 2G14n 2011 and 201Xrange
signed agreements different types with both SFR and Free jointly deploy FTTH in less
denselypopulated area$,and with Bouygues to share investments in horizontal network segments
in densely populated arefidn addition, municipal and regional authorities haveatdéti FTTH
roll-outs in partnership with operators: for instance, in 2012 vadollectivités territorialesn

the Alsace region partnered with Orange to reach 51% household coverage in the region, and in
2013 the local government of the Loiret regiontpared with SFR to deploy FTTH in 21
municipalities’*

Operatorshave also starteddeploying VDSL, mainly from the local exchangafter ARCEP
progressively removed restrictions the rollout of the technology both from the local exchange
and from streetabinets$? At the time of writing GeptembeR015), all major operators in France
(except Numericable) offered retail VDSlasedservicesFree in particular igsnaking extensive

use ofVDSL from local exchangesaving upgraded more than 6080the 6600ocal exchanges

coveredby its unbundling networkexchangesovering 87% of the populatiof?).

Finally, ARCEP also elaboratedf r a mewor k f or ébtiHMBD)sthermforEBETCe n d
deployments in less dense areas, where FTTH is not going to éeautllin the medium term. In

doing so, ARCEPattempted tamake sure that all competitors could continue to provide their
servicesundersustainable economic and technical conditfns.

%6 Source: Analysys Mason Research (2015), FTTx roll-out and capex worldwide: forecasts and analysis 20151 2020.

57 Source: Analysys Mason based on ARCEP data, available at http://www.arcep.fr/index.php?id=12748&L=1.

%8 We understand the agreement between Orange and SFR to be for joint roll-out (this agreement may have been

slightly amended f ol |-overiohSFR)MWheneasrthe agrdementdnith Frea is éor Free to co-
invest in areas where Orange has deployed its network first.

9 Source: TeleGeography CommsUpdate articles: France Telecom and Free to cooperate on rural fibre deployment

and Orange-SFR strike agreement to roll-out fibre to less densely-populated areas, available at
https://www.telegeography.com/products/commsupdate/articles/2011/07/22/france-telecom-and-free-to-cooperate-
on-rural-fibre-deployment/ and https://www.telegeography.com/products/commsupdate/articles/2011/11/15/france-
telecom-orange-sfr-strike-agreement-to-roll-out-fibre-to-less-densely-populated-areas/.

e Source: TeleGeography CommsUpdate, Orange-Bouygues ink deal on fibre deployment, available at

https://www.telegeography.com/products/commsupdate/articles/2012/01/17/france-telecom-orange-bouygues-ink-
deal-on-fibre-deployment/.

ot Source: Analysys Mason Research, NGA Tracker 2Q 2015, 10 July 2015.

62 ARCEPOs Chean-ktudoginSilicani, denied that ARCEP had the power to authorise or prohibit the

technology, but had rather outsourced this role to a committee of independent experts (see his speech at RuraliTIC
symposium in Aurillac on 13 September 2012, available at
http://lwww.arcep.fr/index.php?id=2124&L=1&tx_gsactualite_pil%5Buid%5D=1539&tx_gsactualite_pi1%5BbacklD%
5D=1&cHash=b77fbe4397b4a7619fe95ce64d23d057).

&3 Source: lliad FY 2014 Strategy & Results Presentation, 12 March 2015.

o4 Source: ARCEP, La montée en débit sur le réseau de cuivre, 2012, available at

http://www.arcep.fr/uploads/tx_gspublication/guide_M-E-D_nov2012.pdf.
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Figure 5.1: NGA deploymentby oper ators [ Source: Anal ysys Mason Researct
2015]
Broadband Actual coverage Target coverage
Operator market NGA infrastructure (% of households, % o?househol?js)
share (2014) 2014)
FTTH: 13%
Orange FTTH (increased to 15%in  FTTH: 18% (2015)
. 40% 65
(incumbent) FTTC/VDSL Q2 2015) 70% (2022)
VDSL: 17%
FTTH/B, FTTC/VDSL FTTx: 43% (2017),
SFR (SFR) ' FTTx: 23% 54% (2020)
B 0/4+50, . - 300
Numericable® 20%+5% Cable and FTTLA/B DOCSIS 3_0,. 27% DOCSIS 3.0: 30%
) (SFR-Numericable) (2016)
(Numericable) )
(SFR-Numericable)
Expansion of FTTH
footprint to cover
4.5 million
FTTH: 12%
. FTTH 0_ . households (16% of
Free (lliad) 23% VDSL i n fAmgc f
FTTC/VDSL 6000 ¢ 6 total) on its own and
cen 8 through co-
investment with
Orange
FTTH/B
Bouygues 9% FTTH: 5% FTTH: 7% (2015)
FTTC/VDSL

As discussed abovehdre isa form of ex-ante acces®r NGA networksin France even if not
relying on SMP regulation, through symmetrical obligatiinsaddition to the SM#based civil
infrastructure access obligation imposed on Oranfes regulation does natppear toprevent
investment from happeningoth Orange and the alternative operators are indeed investing in the
deployment of NGA networksnder this framework.

5.1.2Competition in NGA appears to havedriven affordability and take-up

Since 2011, infrastructure competitionRM TH has increased, adlfustrated by aapid increase in
theproportionof premises covered by more than twbT'H operatos between 2011 and 201dee
Figureb.2). At the same time, the broadband mardean overalldeclinein average spending

per user(seeFigure5.3), despite the introduction of highspeed technologie®©ver the same
period of time, the number of FTTH connections increased significantly both in absolute terms and
in terms of takeup of premises passed (degure5.4 andFigure5.5).

& This equals to 100% FTTH coverage in dense and medium dense areas, the so called private investment areas, see

http://www.orange.com/fr/content/download/29400/827088/version/6/file/IDay+-+visual+support.pdf

e SFR and Numericable merged under the Altice group in 2014.

&7 Source: lliad FY 2014 Strategy and Results Presentation, available at

http://www.iliad.fr/en/finances/2015/slideshow_2014 120315.pdf.
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Figure 5.2: Proportion of FTTH households passed Figure 5.3: Average broadband spend per user in

France [Source: Analysys Mason Research, 2015]69

in France that are supported by two or more
operators using passive infrastructure access
[Source: ARCEP, 2015]°
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Figure 5.4: FTTH connections by operator in France Figure 5.5: FTTH take-up as a percentage of

[Source: Analysys Mason Research, 2015]70 premises passed in France [Source: ARCEP,

2015]"*
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&8 See http://www.arcep.fr/index.php?id=12748&L=1.
&9 Source: Analysys Mason DataHub, extracted May 2015.
70 Source: Ibid.
n See http://www.arcep.fr/index.php?id=12748&L=1.
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5.2 Casestudy: Germany

5.2.1The European regulatory framework has helpedto maintain competition in the German
broadband market

The European regulatory framework has played a key rokbdrdevelopment of Germgnd s
telecoms markeGermany is the largest LLU market in Europe, with @iion unbundled lines
in 2014.TelekomDeutschland (TD}tarted roihg out VDSL technology in 200@efore thisit
requestegermission noto be required to provide wholesale accesthis networkfor a three
year period (a soalled@egulatoryholidayd, on the grounsiof the large scale of the investment.
This position wasnitially supported by the GermaRA (BNetzA), on the basishat VDSL was

a new product and shoulldereforebe free from regulation.

The EC disagreedoubbtssai hgt tae ri §iand stétiogs b aibee Ai[ P 05
insist that the development of the VDSL market in Germany follows the EU rules and that the
dominant player will not be given a head start in a monapGlBNetzA was forced to review its

position: in September 200& included bitstream access to VDSL in the wholesale broadband

market review Subsequentlyduring the spring of 20Q6the German governmermroposed
amendments to the Telecommunications act to include specific provisions which morglexplic
specified that Afemerging marketsod shoul d, i n
amendments to the law wepassed byarliament during 2006 and the amended law came into

effect in February 2007.

Within a matter ofdays,the ECdecided to nitiate infringement proceedings against Germany

relating the emerging markets clause and to refer the case to the European Court df Justice.

2009, he European Court of Justice confirmed thatomaticallye x e mpt i ng fAemer gi ng
from regulationwould be incompatible with EU laW. TD hassince announced plans svart

rolling out vectoring technology, enéfy it to double VDSL speesito 100Mbit/s’® Consistent

with the position expressed by the E@NetzA approved the rolbut of vectoring provided that

the incumbent or the alternative operatmat isdeploying vectoring technology grants unbundled

access to the sdbop to its competitors ofi when SLU is nottechnically compatible with

vectoringT it can refuse toprovide unbundled access provided that it offers as a substitute an

” Source: EC press release of December 2005, available at http://feuropa.eu/rapid/press-release_IP-05-

1708_en.htm?locale=en.

& Words of a spokesman of the then European telecoms commissioner Viviane Reading, reported by the Financial

Ti mes on 15 DecembeGe2t@byi hothedatbi al eed6 VDSL exemptiond

“ Source: EC press release of 26 February 2007, available at http://europa.eu/rapid/press-release_IP-07-

237_en.htm?locale=en

" Judgement of the Court (fourth chamber), case C-424/07, 3 December 2009, available at

http://curia.europa.eul/juris/document/document.jsf?text=&docid=73876&pagelndex=0&doclang=EN&mode=req&dir
=&occ=first&part=1&cid=470810.

e Source: Telekom Deutschland, Webinar Vectoring i Technology and Regulation from DT perspective, June 2013,

available at https://www.telekom.com/vectoring-webinar

" Source: Implementation of the EU regulatory framework for electronic communication i 2015, p.127 by the EC,

available at http://ec.europa.eu/digital-agenda/en/news/implementation-eu-regulatory-framework-electronic-
communications-2015.
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appropriatdayer-2 bitstream access produétwe understand that TD has yet to launch this kayer
2 bitstream product.

The EC added that in order to serve as a substiteSLU, this kind of offer fishoutl display
features which are aslose as possible to a physical unbundling product, i.eshduld, in
principle, be local,serviceagnostic, uncontended in practice and allow faffisient control of
the accessonnection ad the customer premises equipntefit

In 2013, BNetzApu bl i shed its decision on vecfromthe ng r ul e
EC. The decisiorincluded the institution of asva |l | ed i v £ whe the degloyments t 0

and the access to vedttg by all operators are recorded, and foresaw sandaiooperatoren the

case of abusiveeservatiorof subloops outstanding deployment of vectorinagdfailure to make
abitstreamproduct availablé*

However, when in June 2015 the EC assessed the German National Broadband Scheme, which
included public funding for vectoring in areas with market failure, ERestated thaState aid

cannot be used to fund vectoriiigt disrupts competitiona sthe fietinology currently does not

ensure open access to the netwpkdding thatfthe Commission is therefore concerned that

vectoring may have anticompetitive efféétsTherefore vectoring caronly be funded publiclyf

either a physical unbundling product @®VULA product approved by theC is made available.

Germary has sinceannouncedhat i t woul d submit t o tcdpable BFC an ac
granting full access to vectored networks for competitSrs

In July 2015 BNetzA notified a market analysis fdlarket 3a to the EC. In this, it included
virtual unbundled access to local loops at the MDF (or a point closer to thusendn the market
definition, but stated that there were currently no plans for making such a product available. The
EC, in its response, invited BNetzA to make appropriate remedies available in the notified markets
without unde delay®

5.2.2Regulation has not stopped investments in NGA: both the incumbent and alternative
operators have ben expanding their NGA networks

FollowingBNet zA0s decision to mandate whihasale ac
continued to invest heavilin its FTTC/VDSL networkIn 2012, it announced investments of

8 Ibid, p.11i 12 and p. 127.

" Ibid, p.11i 12 and p. 127.

8 Source: BNetzA press release, August 2013, available at

http://www.bundesnetzagentur.de/SharedDocs/Pressemitteilungen/EN/2013/130829_DecisionVectoring.html.

8l Source: Implementation of the EU regulatory framework for electronic communication i 2015, p.127 by the EC,

available at http://ec.europa.eu/digital-agenda/en/news/implementation-eu-regulatory-framework-electronic-
communications-2015.

82 Source: http://ec.europa.eu/competition/state_aid/cases/251861/251861_1670916_80_2.pdf.

8 Source: http://europa.eu/rapid/press-release_IP-15-5186_en.htm.

84 Source: EC, Commission Decision concerning Cases DE/2015/1761, available at https://circabc.europa.eu.
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EURG billion between 2013 and 2020 in fibre networks in Germany and in vectoAwrgordirg
to TD investor relationsits investments havied to an increase in FTTixousehold coverage to
44% in 2014 (seéigure5.6); TD plans to expand its NGA footprirfitirther, to reach80% of

households by 2018.

40%
35%

250, 28%

80%
(planned)

Figure5.6: TDO& s
household coverage
and planned coverage
[Source: Analysys
Mason based on
Analysys Mason
Research® and
Telekom Deutschland,
2015]

2010 2011 2012 2013

One of the factorsyh i ¢ h
in competitive pressureoming from both:

2014 2015 2016 2017 2018

d rinvesenenTiDEIEC/VDSL is likely to have bean increase

1 cable operators, which have upgrddeeirlegacy cable infrastructure to DOCS9 in order
to providefast (and sometimes ultrafastioadband services

{ alternative operators, which have started rolling out their own infrastruetsureell as

providing NGA services

through TD6s

i Vodafone rolled out VDSICO¥ in 750 exchangebetween 2009 and 201&nd later
expanded the VDSL networthrougha wholesale agreement with PBVodafone has

subsequently acquired

G e r ehBautgchland, hrahtennds s t

to switch its users onto that network in the areas wihesg@resent?

T United Internet (1&1) controls a proprietary fibre infrastructwiéch it acquired as part
of its acquisition of Versatel in 201# is usingthisin combination with wholesale access

to TD6s® net wor k.

85

Source: Deutsche Telekom 2012 Annual Report, p. 181, available at http://www.annualreport-

archive.telekom.com/site0412/en/co/download-center/index.php.
86

Source: Analysys Mason Research (2015), FTTx roll-out and capex worldwide: forecasts and analysis 20151 2020.

87

That is, VDSL from the central office (or local exchange) rather than from a cabinet.

8 Source: TeleGeography, Germany Country Profile (2015).

Kabel
16 German federal states. Source:

89

De ut s c-fV reetwatkdpasses B518 milion homes (out of 40.4 million total households) in 13 of the

http://vodafone.com/content/dam/vodafone/media/group_press_releases/kd/Kabel-Presentation.pdf.

© Source: TeleGeography, Germany Country Profile (2015).
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Deutsche Glasfaser, owned by Reggegh (a Dutch investment firmvhich founded
Reggefiber(see the Netherlands case stiilySection5.4)) and private equity company
KKR, is building aa FTTH networkin suburban and rural areas of Gergnand recently
announced a growth programe in which EUR450 million will be invested in expanding
its infrastructure®

localand regionaplayers such as Met in Bavaria and NetColograad regional players
like EWE Tel and Thueringer NetKofmost of which are represented by the association
BREKO) have been deployingTTH/B and more recently alseTTC/VDSL (in areas
out si de TD% SREKD lnas peportedtthat #6 of the German FTTHY
expansion in 2014vas undertaken by these regional network operatdrieh by the end

of 2014 covered 3.3 million householdsd had achievedhigh coverage in specific
regiongcities™

In summary the regulationof NGA does not appear to hawehibited investments in NGA
networksby TD orits competitordan Germany ascoveragehas increasedver time andhere has
beenrapid growth in the number of FTTgonnectiongseeFigure5.7). However,TD still plays a
very important rolén the German FTTx markeas it haghe majority of retail connections and
75% of the rarket relieson its infrastructure (sd€igure5.8).

Figure 5.7: FTTx connections in Germany [Source: Figure 5.8: FTTx connections by operator in
Analysys Mason,™ 2015] Germany in 2014 [Source: Analysys Mason

million

Research, Telekom Deutschland, 2015]
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Source: http://media.kkr.com/media/media_releasedetail.cfm?ReleaselD=922707

In 2013, around 90% o f B RE K O me m beaablsdicabividisSvere located outside urban areas, compared
with around 5% for TD. Source: BREKO, Broadband Study 2013.

For example, in Q1 2015 M-NET covered more than 50% of the households in Bavaria with FTTB or FTTH; see
https://www.telegeography.com/products/commsupdate/articles/2014/11/05/m-net-boosts-ftth-speeds-to-300mbps/.

Source: Analysys Mason Research (2015), FTTx roll-out and capex worldwide: forecasts and analysis 20151 2020.

S analysys

Ref: 2004207-386 .. mason



48 | The digital single market and telecoms regulation going forward

5.3 Casestudy: Italy

5.3.1ltaly is catching up quickly with the rest of Europe in terms of FTTx coverage; alternative
operators are playing a key role in this development and regulation has facilitated the
process

Italy lags behindhe Europearaveragen terms of NGA infrastructe as shown irFigure5.9.%
However, in the last two yearsperatorsin Italy have been expanding theWGA networks,
mainly through deployment of FTTG@nd the gapelative to the rest of Europe mgarrowing

rapidly.
80% Figure 5.9: FTTx
68% household coverage in

70% Italy and the EU28

60% [Source: Analysys
” Mason Research,96
2 50% 2015]
ey
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Italy - FTTX/NGA =—@=EU28-FTTx ==#=EU28-NGA

Italian NGA infrastructure is entirely based on FTEs there is no cable infrastructure in the
country. Telecom lItalia has the largest FTTx coverage in ltaly but its expansion has been strongly
influenced by:

{ alternative operators, initially Fastweb atien also Vodafonewhich have deployed their

own FTTC networks (based -mopsjandcess to Tel ecom
{ the threat of expansion from wholesale FTTH operator Metroweb (currently active in Milan

and Bologna).

Iltaly is unique in that some arelave three parallel FTTC networkKsThe coverage of the three
networks differs, but all three operators have announced plans to continue extending their

% Italy is one of only two European countries (the other being Greece) that does not have any cable-TV network. This

has also contributed to the delay in NGA coverage.

% Source: Analysys Mason Research (2015), FTTx roll-out and capex worldwide: forecasts and analysis 20151 2020.

o7 Each of the operators has deployed its own mini-DSLAMSs, either its own cabinets or co-located in Telecom Italia

cabinets and thenusessub-l oop access to Telecom |Italiabds copper networKk.
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coverage (sedrigure5.10). Alternative operators Fastweb and Vodafone are both currently
investing heavily, with capex amounting to at least 30% of their revenue.

Telecom ltalia Fastweb Vodafone Figure 5.10: FTTC

FTTC coverage network coverage (of
(Q2 2015) households) in Italy by
operator [Source:
operator press
releases and investor
relations, 2015]

Planned

75% (2017)
coverage

30% (2016) 25% (2017)

Capex as a % of
revenue (2014)

14% 34% 30%

Note: The coverage values in the table only refer to FTTC and exclude FTTH. Fastweb has its own FTTH
network (partially based on the Metroweb networks), mainly in the Milan area but also in the central parts of
some other cities. Telecom Italia and Vodafone offer FTTH in Milan (using the Metroweb network), while
Vodafone also offers FTTH in parts of Bologna (over Metroweb).

Figure5.11s hows how i ncumbent Telecom I|Italiabs FTTC
announcements from Fastweb and Metroweb.

Figure 5.11: Timeline of NGA investments in Italy [Source: Analysys Mason, 2015]

Fastweb commits EUR560

Fastweb starts deploying million to the expansion Vodafone starts
its own FTTC network of its FTTC network deploying FTTC
BN 2012 B o BN 2014 W 2014 N [EECITE N RSN ’
Metroweb deploys FTTH Telecom ltalia Metroweb expands Telecom ltalia commits
in Milan and announces starts deploying FTTC to Bologna EURS billion to further
plans to expand to 30 cities expansion of FTTC and

roll-out of FTTH

Note: Excludes investment in FTTH by Fastweb and Metroweb in the early 2000s.

The deployment of FTTC has been favoure@MP access regulatiamposed on Telecom lItalia

1 it has been required to provi&&U since 200°®

T duct access to new and existing infrastructure was introduced in 2009 following Teledorm la 6 s
Open Access undertakirigs

1 access to dark fibre from the local exchange to the cabiastmandated in 2012

%8 Source: AGCOM decision 24/01/CIR, available at

http://www.sviluppoeconomico.gov.it/images/stories/mise_extra/Delib-24-01-CIR.pdf

9 Source: Telecom Italia i Proposta di Impegni (Gruppo 9) available at e.g.

http://www.telecomitalia.com/content/dam/telecomitalia/documents/Gruppol/it/Business/Impegni_ITA.pdf

100 Source: AGCOM decision 1/12/CONS, available at http://www.agcom.it/documents/10179/539731/Delibera+1-12-

CONS/707cb8b9-96ae-439c-b67b-88d686¢c61a01?version=1.0.

***Janalysys
Ref: 2004207-386 e MASON



50 | The digital single market and telecoms regulation going forward

f an obligation to offer access to and-logation in cabinets built for FTTC was alstroduced
in 2013%
1 in 2013 AGCOM decided that SLU cannot be withdrawn even when vigois
implemented, as new mulbperator vectoring (MOV) will allow coordination between the
DSLAMs of different operatoraneaning that vectoring will not be incompatible with SLU.
The review of Market 3a, recently notified by AGCOM to the EC, foreapabligationfor
any operator deploying vectoring to implemenM®V ar chi t ectur e, based o
technical specificationghis is intended toallow coordination and interoperability among
vectoring system¥? AGCOM is currently in the process of finalisg technical and
operational guidelines for MOV in partnership with network operators and vefitiors.

In 2012, Telecom ltalia and Fastwebigned an Memorandum of Understandingo{) to

collaborateon the deployment of FTTC netwarln orderto identify opprtunities for cost savings,
with the possibility of sharing infrastructure deployment ctiétsy May 2015 the two companies
also signed mMoU with vendors Huawei and Alcatelcent(valid until 2016 to experiment and
implement enhanced VDSL solutiomsdeliver 100Mbit/s and higher bandwidths through FT¥C.

During 2015Vodaf one and Wind have signed a | etter of
and FSI for an expansion of the Metroweb FTTH infrastructiire.

5.3.2Alternative operators are offering FTTH and FTTC at lower prices than the incumbent and
provide more nominal bandwidth than Telecom lItalia

Fastweb and Vodafoneffer FTTH and FTTC subscriptions at significantly lower prices than
Telecom ltalia (se€igure5.12). Telecom ltalia did reduce its prices during 2014, but still charges
more for NGA subscriptions thagither Vodafone or Fastweb. Telecom ltalia also offers lower
speeds (50Mbit/s) than alternative ogders (100 or 300Mbit/s) for its cheapest dplaly FTTH
offer, but is still more expensive.

101 sSource: AGCOM decision 747/13/CONS, available at http://www.agcom.it/documents/ 10179/540177/Delibera+747-

13-CONS/85ee38d8-8977-4fd6-858f-d58e72d582687version=1.0.
Source: AGCOM, Summary notification form relating to AGCOM draft decision on the analysis of the markets
1/2007, 3A/2014 and 3B/2014, September 2015, available at https://circabc.europa.eu.

102

103 Source: AGCOM, attachment D to the decision 238/13/CONS, available at

http://www.agcom.it/documents/10179/540015/Allegato+21-03-2013+8/ee8b0bc3-9948-49cf-99a3-
d7c48cf35026?version=1.0.

104 Source: Fastweb press release, September 2012, available at: http://company.fastweb.it/wp-

content/uploads/2012/12/T|_Fastweb_accordo_collaborazione_sviluppo_reti_ NGN.pdf.

105 Source: ANSA press agency, 5 May 2015, available at http://www.ansa.it/sito/notizie/economia/2015/05/05/telecom-

e-fastweb-alleate-su-banda-ultralarga_5462dd62-7996-440a-8021-ac7d08b4bcc6.html.

106
Source:

http://iwww.f2isgr.it/f2isgr/allegati/comunicati_stampa/2015_05_29_CS_F2i_ METROWEB_FIBRA_OTTICA.pdf.
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Figure 5.12: Retail pricing comparison for cheapest FTTC (30 or 50Mbit/s) and FTTH (50, 100 or 300Mbit/s)
dual-play packages in Italy [Source: Analysys Mason based on operator websites, 2014 and 2015]
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= T| - 30 Fastweb - 20 ——@—\/0dafone - 30 Wind - 20

Notes: A full list of the products considered in the analysis is provided in Annex B; Prices include VAT and are
a monthly average over the contract period (24 months) and include offer activation fees.

Alternative operators have been also competing by offering higher bandwidth through FTTH and
FTTC, while Telecom ltalia has followed with its own retail offer speed increases at a later date
(seeFigureb5.13).

Figure 5.13: Timeline of bandwidth upgrades in Italy [Source: Analysys Mason based on operator websites
and press releases, 2015]

Fastweb starts offering

FTTC at 100Mbit/s nominal speed Telecom ltalia raises FTTH ~ 1elecom ltalia introduces upgrade
(average peak speed 80Mbit/s) speed from 30 to 100Mbit/s option from 30 to 50Mbit/s
on FTTC at EUR5 per month
{ ] L
[ ] 2010 B 2012 [ ] 2012 || 2013 ] 2014 [ | 2015
[ [
Fastweb is the first Vodafone (and Wind) start Vodafone raises FTTH
operator to offer offering FTTH at 100Mbit/s speed from 100 to 300Mbit/s

100Mbit/s (on FTTH) through Metroweb and starts offering FTTC at 30Mbit/s

5.3.3As a result, Fastweb has achieved a higher rate of FTTC takgp than the incumbent

The competive pricing and higher bandwidths offerby Fastwethave allowedt to outperform
Telecom lItalia in terms of FTTC take of passed premises (deégureb.14).
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6% - Figure 5.14: FTTC take-
5.4% .
up (connections as a
506 - percentage of passed
n 0
% 4.3% households) [Source:
<
Analysys Mason based
Q4% - ysy
o on published data from
< 3.1% .
3 Telecom lItalia and
0w 3% -
o) Fastweb, 2015]
o
©
o\° 2%
1% -
0% } } } } i

Q42013 Q12014 Q22014 Q32014 Q42014

—&8—Telecom ltalia Fastweb

Notes: Vodafone and Wind do not publish FTTx take-up data. The data only refers to FTTC and e.g. not to
Fastwebds previously deployed FTTH net wor k.

5.4 Casestudy: the Netherlands

5.4.1Regulation has not discouraged investment in NGA networks: coverage of FTTH and
FTTC/VDSL is higher than the EU average

The fixed broadband market in the Netherlands has historically been led by the incumbent, KPN
(43% retail market share in 208% and two noroverlapping cable operators, Ziggo and Liberty
Global (UPC),which merged in 201%4® and now have a combineslbscriber market share of

44%?" The remaining 13%s split between Tele2 (~5%8) and other smaller operators, including
Online and Vodafone (all below 2%).

In the Netherlands, fibrbased retail productwere developed on a small scale (e.g. OnsNet in
Nuenenand Amsterdam CityN&f) from around 20042006 During 2006 2009 Reggefiber (the
main private investor in Anberdam QyNet) began rollingput FTTH in multiple other cities and
t owns. Reggefi berds d e v afteo fhen esgutator, atlee cNethezlandst e d
Authority for Consumers and Marke{&\CM),""* approvedK P N @aquisition of a share in

107

108

109

110

111

Source: Analysys Mason Research, Telecoms Market Matrix: Western Europe 4Q 2014.

Source: http://europa.eu/rapid/press-release_IP-14-1123 en.htm.

Source: Analysys Mason Research, Telecoms Market Matrix: Western Europe 4Q 2014.

Source: http://ec.europa.eu/digital-agenda/en/news/fibre-home-ftth-case-study-amsterdam-citynet.

Telecoms regulation in the Netherlands was previously overseen by the Independent Post Telecommunications
Authority (OPTA). In April 2013, OPTA merged with the Netherlands Competition Authority (NMa) to create the
current regulatory body, the ACM. Thi s report refers to both organisations
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Reggefibein Decembe2008,making Reggefiber pint venture between KPN and Reggeborgh,
a private investment compahy.Iln October 2014, a full merger was approved between KPN and
Reggefiber® KPN also operatea VDSL networki from the exchange and from street cabiiiets
which is complementary to its FTTH footprint. Reggefiber has been subjettt exante
regulationsince the Market 4 review of 2008ddressed ODFTTH."® At present,both KPN
networksare subject to exante remedies(including nondiscrimination, transparencynd tarff
obligationy:

1 KPN/Reggefiber FTTH networkapen wholesale access based on optical distribution frame
(ODF) acces8® ( 6 u n b u n d Ihas deerf providesirte rollout began in combination
with the provision of cdocation and backhaul servicE$.The price regulation is based on a
discounted cashflow DCF) model which takes into account the business case of
KPN/Reggefiber in its July 2015 draftmarket analysis® ACM suggested retaininghis
approach tgrice regulation

1 KPN copper andFTTC/VDSL nework: access hahistorically beenmade availabléhrough
LLU, with SLU also available but naichievingmaterial takeup. Inits July 2015 draftnarket
analysis ACM proposedo phaseout SLU and imposé/ULA regulation insteadThe lack of
SLU takeup in the Netherland$ias been due tthe limited scale of alternative operators
combinedwi t h t he desi gn o On 28 BWNy62615, ACN acceptedvihe r k .
agreements reached between KPN and each of Tele2/Online/Vodafose VLA from
metracore locationsin lieu of SLU and did not go into detail on the tariff setting or the
content of a reference off&f

FTTH and FTTC/VDSL roHouts in the Netherlands have continued apace over the last five years,
with premises coverage growing at a CAGR of 36% 22%, respectively, sindhe end 02010
(seeFigure5.15):in 20014KPN6s VDSL network passed®anditse t han

12 Source: ACM decision 6397/KPN, available at https://www.acm.nl/nl/publicaties/publicatie/2356/KPN---Reggefiber/.

13 source: ACM case number 14.0672.24, available at https://www.acm.nl/nl/publicaties/publicatie/13492/KPN-mag-

volledigezeggenschap-in-Reggefiber-krijgen-concentratiebesluit/.

B4 kpN reportedly covered of 75% of households with 40Mbit/s services in 2014, based on the sum its of FTTH and

VDSL coverage. Source: http://corporate.kpn.com/investor-relations/publications.htm.

M5 Since 2011 the NRA has considered wholesale access to business fibre networks (ODF-FTTO) to be a separate

market from ODF-FTTH access, due to differences in roll-out, limited overlap, considerable price difference and a
lack of supply-side substitution. In 2012 it found that KPN also had SMP in this market, and imposed obligations of
ODF access, non-discrimination, transparency and tariff regulation. This decision was however suspended in 2013
and annulled in 2015 by the Administrative High Court for Trade and Industry (CBb), the highest court in the
Netherlands on matters of antitrust law.

11 ) ) . ) . . L .
6 ODF services give passive access to third parties from the ODF to end users over the incumbent® fibre-optic network.

17 Source: BEREC (2010), Next Generation Access i Implementation Issues and Wholesale Products, available at

http://berec.europa.eu/eng/document_register/subject_matter/berec/reports/169-next-generation-access-
implementation-issues-and-wholesale-products.

18 See ACM 2015 draft market analysis, available in Dutch at

https://www.acm.nl/nl/publicaties/publicatie/14504/Consultatie-nieuw-marktanalysebesluit-ontbundelde-toegang

119 . .
See ACM announcement and related correspondence, available in Dutch at.

https:/iww.acm.nl/nl/publicaties/publicatie/14545/Aanbod-KPN-virtuele-ontbundelde-toegang-kopernetwerk-VULA/

120 Source: Analysys Mason Research (2015), FTTx roll-out and capex worldwide: forecasts and analysis 20151 2020.
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FTTH network (through Reggefibg had around 2% coverage. Cable coverage was 91% of
premises in 2014.

FTTH deployment initiatives have also been carried out by smaller opesuolsas Caiwgyas
well as @ a limited scaldy municipal entities

90% 93% 94% 92% o1% Figure 5.15: NGA
— e _— & —— —h premises passed as a
percentage of total
" premises in the
.8 Netherlands, by
g 51% technology [Source:
o 46%
= 42% Analysys Mason
= 0
2 36% Research®!]
© 0
S 23% 220% 27%

2010 2011 2012 2013 2014

VDSL =—@#—=FTTB/H <= Cable modem

Therelatively small market sharaf alternative operatercould be due to the high coverage and
strengthof the cable operators

Despite the exante regulation of access to ttiaditional copperFTTC and FTTH networks of

KPN, alternative operatofgave a small share die retail broadand marketThis could be due to
marketspecific conditions such as the strength of cable operatbish have historically covered

more than 90% of households and2014 hadh 44% market share (sdeigure5.16). It should be

noted thatACM has considerediwo fixed networksto be insufficient since itcould lead to

coordinated behaviouretween players and less investment and innov&fiorodafoneremains

optimistic about the retail broadband markéir example,i t has st expeetd] t hat [
compet t i on from cabdfrdlsOoplpay et ®r so andcmease [ é] We
will be able to acquire a share of the landline marketbiwth the business and consumer
segmefts. o

2L source: Ibid

122 Source: ACM chairman Chris Fonteijn, as r epOM tweftkedby Tel ec ompaj

networks is not enoughd available at http://www.telecompaper.com/news/acm-two-fixed-networks-is-not-enough--
1091312.

123 source: Vodafone Intouch Integrated Report 20137 2014 (released by Vodafone Netherlands), Appendix, p. 25,

available at
https://www.vodafone.nl/_assets/downloads/algemeen/vodafone_integrated_report_appendix_2013_2014.pdf.

e**Z analysys
o ysy
e MASON Ref: 2004207-386


https://www.vodafone.nl/_assets/downloads/algemeen/vodafone_integrated_report_appendix_2013_2014.pdf

The digital single market and telecoms regulation going forward | 55

Figure 5.16: Cable
coverage and share of
retail broadband market
in the Netherlands

91%

compared to the EU
countries in Western
Europe, 2014 [Source:
Analysys Mason

Research, 2015)124

Netherlands Western Europe (EU countries)

m Cable coverage (% HH) ®m BB market share (% retail lines)

In its draft market analysis in late 2014, ACM found that there was a risk that KPN and
UPC/Ziggocould holdjoint SMP in the retail fixed Internet access market, although only KPN
was found to have SMP indhrelated wholesale markét.Thi s finding resul
d ou bt s comihe EQ, stating that ACM hawbt provided sufficient evidence for its market
definition® 1 f KPNé&és SMP designati on ramevethe ekante b e
regulatory constraints on the incumbémtthat market At the end of May 2015, BEREC stated
thatsioffithe opinion that the Commi ssionds
exercise and of an incorrect SMP analysis as a result oftbleiston of cable from the relevant
wholesale market are not justifiétf’ BERECdid not comment on the risk of joint dominance
ACM subsequently withdrevts analysisand made a clear statement of its intentions regarding
resubmission of a modified analgsiy the end of 20152 A draft new market analysis was put to
national public consultation in July 2018,

2 .
124 source: Analysys Mason Research, Telecoms Market Matrix: Western Europe 4Q 2014 and Analysys Mason

Research, FTTx roll-out and capex worldwide: forecasts and analysis 20157 2020.

125 Source: ACM (2014), Market Analysis of disaggregated access i Proposal for National Consultation, available in

Dutch at https://www.acm.nl/nl/download/publicatie/?id=13466.

126 Source: EC (2015), CASE NL/2015/1727: Wholesale local access provided at a fixed location in the Netherlands,

available at https://circabc.europa.eu.

127 Source: BEREC Opinion on Phase Il investigation on Case NL/2015/1727, 2015, available at

http://berec.europa.eu/eng/document_register/subject_matter/berec/opinions/5049-berec-opinion-on-phase-ii-
investigation-pursuant-to-article-7-of-directive-200221ec-as-amended-by-directive-2009140ec-case-nl20151727-
wholesale-local-access-provided-at-a-fixed-location-in-the-netherlands.

12 . . -
8 Source: ACM press release, ACM6s mar ket analysis decision on unbundl ed

2015, available at https://www.acm.nl/en/publications/publication/14369/ACMs-market-analysis-decision-on-
unbundled-local-access-to-be-further-substantiated!/.

129 Source: ACM 2015 draft market analysis, available in Dutch at

https://www.acm.nl/nl/publicaties/publicatie/14504/Consultatie-nieuw-marktanalysebesluit-ontbundelde-toegang.
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5.5 Casestudy: Portugal

5.5.1Portugal has extensive FTTH coverage and limited regulation andois often held up as an
exampleof the benefits of deregulation

At first sight Portugal might appear as a case where limited NGA regulation has led to
investmentsThere is currentiypo FTTH unbundling requirement gralthoughactive wholesale
access to PoFTTdgeabrk wae propasedimddsaft form in1Z) it has not been
finalised** The incumbent operatoPortugal Telecom (PT)nvested heavily in FTTH between
2009 and 2012, reaching higher coverage than in otbst EU Member States

However, it is important to note thaternative operatorgere the first tonvest in FTTH:

1 Sonaecon{subsequently raamed Optimuswas the first operator to begin deploying FTTH
in 2008 in Lisbonand Portolt exceeded®?00000homes passed at the end of 26bandhas
now reachedn estimated total footprinf @00000 homes passed: thanks to an agreement
with Vodafonein 2010 under which each operator gives the other access to its FTTH
network™® In 2013 Optimus merged with cable operator Zon to form Zon Optjnasch
uses the NO®rand

1 Vodafone has expanded its FTTH footpriapidly in the last two years and is closing the gap
with the incumbent (seEigure5.17). In addition,PT and Vodafone signeah agreemenn
June 2014 undewhich eachoperatoris intended to givethe otheraccess to 45000
housdoldscovered byits network.

1 ) . . .
0 source: Anacom, Consultation on the draft decision on the review of the analysis of wholesale markets of network

infrastructure access (market 4) and broadband access (market 5), 2012, available at
http://www.anacom.pt/render.jsp?contentld=1117155&languageld=1#.VYfKI_mqqgkp.

131
Source: Sonaecom 2009 annual report.

132 Source: TeleGeography Portugal country profile.

133 Source: TeleGeography CommsUpdate, Optimus, Vodafone to agree to share fibre network, 2010, available at

https://www.telegeography.com/products/commsupdate/articles/2010/12/20/optimus-vodafone-agree-to-share-fibre-
network/.
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Figure 5.17: FTTH
coverage in Portugal
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Note: No FTTH coverage data is available for NOS.

Figure5.18 shows that takep of FTTHin Portugalis increasing but remains lower than both
cable (vhich has also been increasing) and DSL (which is relatively flaterall broadband
ARPU has declinedsignificantly since 2009seeFigure5.19. Fibre and DSL ARPUs are very
similar, butcable broadband ARPU is lower.
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134 Source: Analysys Mason Research (2015), FTTx roll-out and capex worldwide: forecasts and analysis 20151 2020.
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Figure 5.19: Average
broadband revenue per
user per month by
technology in Portugal
[Source: Analysys
Mason Research, core
z
‘g’ 20 forecasts, 2015]
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5.5.2Country-specific conditions have made FTTH roHout in Portugal cheap compared to other
European countries

The rapid deployment of FTTHhitiated by Smaecom)y the incumbent and by Vodafone can be

explained bythe low cost per house passed. In 2012, PT claimed that the cost per ppassse

with FTTH was under EUR20%° compared withAnal ysys Masonds esti mate
acrossWestern Europef around EUR700300.

The lowerlevel of costsis due toa series ofeaturess peci fi ¢ to PTO6s infrastr.u
in general:

1 The mssibility of re.usng ducts which significantlyreduces the cost of deployifigre:

T a key advantage has betne excellent state of duct systeiim Portugal which ensures
that almost no civil workareneeded: PT estimates that less than 5% of its FTTH capex is
on new civil infrastructure

i in many other European countries ducts ar@ much poorer state and/dnere are no
ducts in the secondary access netwaska resultivil works can represent betwee%
and 70% of FTTH capeX®

135 Source: Portugal Telecom, as reported by Analysys Mason (2012), Portugal Telecom: investing in fibre

infrastructure in the downturn and waiting for the economic tailwinds, available at
http://www.analysysmason.com/About-Us/News/Insight/Portugal-Telecom-fibre-infrastructure-Nov2012/.

136 Figures by source: 46% i FTTH Council (2013, see

http://www.ftthcouncil.eu/documents/Publications/FTTH_Business_Guide_2013_V4.0.pdf); 60% i ICT Regulation
Toolkit (ITU, see http://www.ictregulationtoolkit.org/en/toolkit/notes/PracticeNote/2974); 70% i CISCO (2009, see
http://www.cisco.com/web/HR/expo08/pdf/ Thomas_Martin_Fiber_To_The_Home.pdf).
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1 Favourable population distribution and labour costs

I PT hasstated that 46% FTTH coveragepresent@reas that generai@% of Por ugal 6 s
GDP*¥
T PT also cites the comparatively low cost of labour in Portugal.

5.5.3The lack of up-to-date ex-ante regulation of fixed fibre access networkshas been
counterbalanced by effectiveaccess talucts and in-building segments

It is a factthato n  PNIGA swetworkth er e i s no r e fgaditiosab whdlesadec c e s s
products such as fibre unbundljngULA or other wholesale broadbandccess®® There are

however other regulatory measurésaccess obligations place that, at least to some extent,
provide relevant regulated wholesale accemsd that have been instrumental in allowing
alternative operators to deploy their own networks

1 Effective costorientedduct accesexists:

T there is regulation that requires PT to provide access to its pasgivenfrastructure,
which it does through its Reference Poles Access BIfgRPAO) and duct offerQferta
de Referéncia de Acesso a Condutas (ORAGyhich was alreadymplemented in 2004.
In February 2004the EU regulatory framework for electronic commuations was
transposed into national Portuguese,land some further pointsot included in the EU
framework (such as infrastructure access) were introdudedMay 2004, he NRA,
Anacom, initiated a public consultation on the terms and conditionsifoad¢cess’

I as stated aboyéhe duct network is highly capillary and in good shape compared to other
European countriesand sothe access obligation is effectivie encouragingalternative
operator investment

1 fVerticald in-building access is also rdgted in Portugalwith the daring of irbuilding
wiring and inbuilding deployment cost®andated by law

187 Source: Portugal Telecom as reported by Analysys Mason Research (2012), Portugal Telecom: investing in fibre

infrastructure in the downturn and waiting for the economic tailwinds, available at
http://www.analysysmason.com/About-Us/News/Insight/Portugal-Telecom-fibre-infrastructure-Nov2012/.

138 VULA and bitstream products were proposed in the draft Market 5 review in 2012, but have not been finalised. See

ANACOM, Consultation on the draft decision on the review of the analysis of wholesale markets of network
infrastructure access (market 4) and broadband access (market 5), 2012, available at
http://www.anacom.pt/render.jsp?contentld=1117155&languageld=1#.VYfKI_mqgkp.

139 Source: PT Wholesale, Reference Poles Access Offer, available at

http://ptwholesale.telecom.pt/GSW/UK/Canais/ProdutosServicos/OfertasReferencia/l ORAP/RPAQ.htm.

140 Source: PT Wholesale, Acesso a Conductas (Duct Access), available at

http://ptwholesale.telecom.pt/GSW/PT/Canais/ProdutosServicos/OfertasReferencia/l ORAC/ORAC.htm.

141 Source: http://www.t-regs.com/index.php/2004/05/03/portugal-anacom-consultation-on-access-to-ducts-and-poles-

of-pt-comunicacoes-2/.
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i in new buildings, building owners must install copper pair, coaxial cable and*filared
operators share the cost of infrastructlire

i in old buildings the firstfibre operator has to install at least two fibres per homenaunst
grant access to other operators, and the costs of the infrastructure are shared among the
operatorswvhich reachthe building(with the second operator gdag 50%, thethird 33%,
and so onj*

In conclusion, evidence shows that FT@Eployment is cheapén Portugal than iimany other
Europeancountries. While there is currently no regulated fibre unbundlinbitstreamon the

i ncumbent 6s f i br e e redulationfokgrantingacces® to thes duot $ysteanc t i v
which is in a good state anth combination with the other countspecific factors discussed
above,makes FTTHdeployment by alternative operatqrsssible. Since these conditions do not

exist in manyother European countries, it is difficult to draw any conclusions regarding the fit of

the Portuguese model to other countries.

It is also worth noting thaBonaecom, the major xDSiasedalternative operatoat the time
announcedhat it woulddeployits own FTTH networKwhich it built alone in PT ductseforethe

FTTH swap with Vodafone)before the NRA adopted its 2009 decision on geographic
segmentation / deregulation of the (copper) wholesale broadband access “thafket.
deployments of FTTH netwks therefore do not seem to have been triggered by the (geographic)
deregulation of the copper networks.

5.6 Key policy messages for policy makers
A number of conclusions can be drawn from the above case studies:

1 All examined countriesdemonstrate thaexane wholesaleaccess regulationhas not
hindered investments in NGA by the incumbents in fact in many caseslternative
operatorqusing legacy and NGApecificregulatedwholesale inpujsappear to have driven
incumbents to invest

1 The existence of fective NGA wholesale inputs facilitates investment by alternative
operators in NGA networks. Theseinputs may take the form ofSLU (ltaly, Germany, in-
building wiring (Portugal and France) or effective duct access (Poramggdartly Italy and
France(the latterthrough its canvestment programe)). When alternative operators have

142 See ANACOM, Law no. 47/2013, available at http://www.anacom.pt/render.jsp?contentld=1168960#.VaOyufmagqgkr.

143 Source: ANACOM Presentation at Telecom lItalia Network Seminar, January 2015, available at

http://organodivigilanza.telecomitalia.it/pdf/Seminario-UfficioVigilanza-14012015.pdf.

144 Source: Ibid.

145 ANACOM adopted a draft decision on 26 June 2008 and a final decision on 14 January 2009 in which it chose to

deregulate the WBA market in competitive areas (184 MDF areas which accounted for 61% of total broadband
accesses) where it did not find any SMP. Sonaecom announced its NGA plans on 20 February 2008. See
http://www.anacom.pt/render.jsp?categoryld=376755&tab=&year=2008&month= and
http://other.static.sonae.com/2014/07/31/1404956f53793a45f8f725f2b84816b52bd490ef/1404956f53793a45f8f725f
2b84816b52bd490ef.pdf?download=1.
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beenthe first to invest in NGA networks, incumbents have thenresponded with their
own investment plans

§ Care should be taken when drawing conclusions about the benefits dfregulation
and/or forbearance from regulation of NGA wholesale acces®ortugal is often cited as a
potential example of how deregulaticand/or regulatory forbearanckeads to NGA
investmentput it appears that other factors have played an impodbmtparticularly:

i the existence of high-quality and capillary duct network that can be reised for the
deployment of FTTx reducing the amount of civil works required (which is one of the
main cost drivers forhie deployment of NGA networks) arather country-specific
characteristics (e.g. concentrated population and low labour coststhat lower the
deployment costs

i fit-for-purpose regulated access to this duct network (as welgasn-building wiring
access regulation), ensuring that alteneatperators can deploy their own networks.

1 Alternative operators play an important role in the commercialisation of NGA products
(in terms of design of suitable offers and marketing of those affgrsjeby leading to
increasing takeaip. This impact idoth direct (they attract subscribers through attractive retalil
offers) and indirect (incumbents will react to the retail offers of alternative opsrhy
launching their own morattractive offers)

1 Appropriately designed cainvestment plans can be areffective tool for combining
competition and NGA investmentsby reducing the deployment co$ts operators
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6 Different regulatory environments have led to different
outcomes

In this section we compare the European broadimaaiket (includingNGA) with that in four
other international marketsthe USA, Japan, New Zealand and Singapore. The purpose of this
comparison is to understand whether there ardesspnghat can bdearnedfrom these markets
that can influence the European regulatory frameywoith the objective of improving coverage
and takeup of NGA networks anthst broadbandervices.

This section istructurednto three sutsections:

1 an overview of the regulatory regimes in the four international maikeds comparison with
the European framewoKSection6.1)

1 acomparisomwf the performance of these markégection6.2)

1 the key policy messag¢hat emergérom these comparisorgSection0).

6.1 Different regulatory regimes

As discussedn Section4, thefocus of theEuropean regulatory framewohias beeron creating a
competitive environment in the telecoms market by imposiagnte remedies on operators which
are found to hav&MP in relevant markets susceptilile exante regulation. This has created a
situationwhere alternative operators compete witbhumbent(and cable)operatos onservices
usingeithertheir own networks(passive or activejholesale access to the access netwofltke
dominant operator®r a combination of the two

The four nonEuropeanmarkets selected for this comparisose different approachefor
regulatingfixed broadband access. In summary:

1 the USA has chosen not to apply any access regulation for broadband praahattso
competition is only between different infrastructure operators

1 Japan has implementeéx-ante meaures to grant accesso t h e b mevorkremcat t 6
the same time has comneittpublic funds to stimulate investment in NGA networks

1 New Zealandhasin the recent pasthifted froman approach based aex-post competition
law to one that ismore like the Europearapproach mostrecently it has implemented an
ambitious public plan for FTTH rebut which has resulted in structural separationf the
incumbent

1 Singapore has deployed a national NGA network, using a GPON FTTH architecture, on
which there are passive access obligatiSms order to promote competitioAgain, a form of
structural separation is used.

146 . N - .
In many ways, these passive access obligations on the PON network are very similar to local loop unbundling.
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Figure6.1 provides a summary of the regulatory framework in the EU and those in the four

countries discussed abgvand compares the wholesale access measures that have

implemented in each geogirap

Figure 6.1: Summary of regulatory features [Source: Analysys Mason, 2015]

Geography

Regulatory framework

EU i Strong ex-ante regulation

 Combination of infrastructure-based
competition and competition through
access to the infrastructure of SMP
operators

1 Functional separation in the UK and
voluntary structural separation in the
Czech Republic

i State aid for NGA deployments only
in areas where there is considered to
be market failure

USA Weak ex-ante regulation
Infrastructure-based competition

No structural or functional separation

= —a —a -

State funding for broadband
deployment in rural areas

=]

Japan Ex-ante regulation

1 Competition through access to the
infrastructure of SMP operators

9 No structural separation

9 Public funds and subsidies for fibre
networks

New Zealand 1 Evolution from ex-post to ex-ante

regulation

1 Competition mostly through access
to the infrastructure of SMP
operators

1 Structural separation of the FTTH
providers, including the former
incumbent ds

9 Publicly subsidised FTTH roll-out
plan

Singapore i Ex-ante regulation
9 Competition through access to the
infrastructure of dominant operator
9 National NGA network, publicly
funded and with structural separation

copper

Wholesale access

Copper

Yes, passive and
active access
remedies where
operators have
SMP

Restricted: no line
sharing, no
regulated active
products

Yes, active and
passive
(co-location)

Yes, active (UBA)
and passive
(UCLL) from 2006

Yes, passive
(LLU)

Fibre

Yes, passive and
active access
remedies where
operators have
SMP

No

Yes, unbundling
since 2001

Yes, prices for the
period up to 2020
set by contract; no
unbundling of UFB
for residential
customers until
2020

Yes, access to
national passive
infrastructure,
including to
GPON, and active
wholesale
products

Below we provide more details on each ofseéfeur jurisdictions.
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6.1.1USA

In the USA, the telecoms market riegulated at federal level by the Federal Communication
Commission (FCC), whose objectiviesn ¢ | prodnetingiitcompetition, innovation and investment
in broadband services and facilitiés a n dppoftifgsthe natioés economy by ensuring an
appropriate corpetitive framework for the unfolding of the communications revolutin

The Telecommunications Act of 1996 was expected to generate a competitive and dynamic
environment in the broadband industry, by introducingwmling obligations for the stalled
incumbent local exchange carri€tcECs). Between 1996 and 199%e USA had a regulatory
environmenthat was, for fixed access networkemewhasimilar to the current one in the EU

However in the early 2000s thgSA took a different path, mainly onhie issue ot.LU. The EC
(see Section3) focused on stimulating competition viaLU (and other ways to provide
competitive services using then ¢ u mlaceess net@orkshy contrastthe USA moved towards
deregulation relying mainly on infrastructurdbased competitiofetween cable networks and
incumbent FTTH or FTT/VDSL networks. This was due to a number of regulatory and legal
developments

f Unbundling obligations for the ILECs set out in the 1996 Telecommunications Act were
progressively removed following legal decisions by the Supreme Court if*188@ the DC
Circuit in 2002*° and 2004° and a 2003 FCC policy, the Triennial Review Oftewhich
removed the unbundling requirement for FTTH (and in 20@4 extended to cover FTT)C
Finally, in 2005 the FCC amended these obligations and removed the requirement for ILECs
to unbundle FTTH as well as other services including line sharing and voice origination
(known as UNEP).'*

1 In 2005 the SupremeCourtruledi n f av our efifition df laterrfet@éss semices
by cabl e anfoematen serwice® arsa tfih eleconimuracationd servides a n d
therefore cable operators did not have to comply with the 1996 Telecommunications Act in
areas such as service standards easig of lines to competitots

147 Source: FCC website i What We Do, available at https://www.fcc.gov/what-we-do.

148 Source: press release from FCC (1999), available at https://transition.fcc.gov/Bureaus/Common_Carrier/

News_Releases/1999/nrcc9066.html.

149 Case D.C. Circuit in United States Telecom Association v. FCC, available at

http://law.justia.com/cases/federal/appellate-courts/cadc/00-1272/00-1272a-2011-03-24.html.

150 Case D.C. Circuit in United States Telecom Association v. FCC, available at

https://transition.fcc.gov/ogc/documents/opinions/2004/00-1012-030204. pdf.

151 Source: FCC, available at https://www.fcc.gov/encyclopedia/section-251-network-unbundling.

152 Source: ICT Regulation Toolkit, United States: Unbundling, available at

http://www.ictregulationtoolkit.org/en/toolkit/notes/PracticeNote/2895.

153 Source: Source: New York Times, Cable Winds Internet Access Ruling, 2005. Supreme Court Decision available at

https://www.law.cornell.edu/supct/html/04-277.ZS.html.
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91 Also in 2005, the FCC extended this definitafrinternet access servicesDSL servicesand
in effect deregulatedhem

The result of these developmis has been a weakening ofamte regulation, andraliance upon

endto-end facilitiesbased competition between cable providémhich have upgraded their
infrastructure to provide highpeed broadbahé@nd the ILECgwhich rely mainly on copper but
havebegunprogressively rolhg out their own FTTH and FTTC netwopks

6.1.2Japan

Japan was one of the first countries to introduce competition in the telecoms sector: in 1985 the
Telecommunications Business Law paved the way for market liberalisation through the
establishment of facilitiebased liceces for the provision aklecomsservices.

The Telecommunications Business Law was amended several times to suplitmetalisationof

the fixed broadband market. LLU was imposed on the incumbent Nippon Telegraph and
Telephone (NTT) in 1997and restrictions on foreigoapital nvestment in telecoms companies
were lifted in 1998>* The regulatory framework was further reviewed in 2001, when a-jler@e
liberalisationplan wasintroducedto encouragecompetition in thetelecomssector and promote

fithe IT revolutiom:

1 unbundling 6 fibre infrastructure was mandated

1 the NTT structure was changed, with the split of landline operations into NTT East and NTT
West

1 a set of measuregsasimplementeda i me drastic derégulation for the carriers who are
not dominant in the markit;® such as liberalisation of charges and tayéfsd

T financial incentives were introduced for operators that were deploying fibre infrastructure:
through the Development Bank of Japan the government offerdldwmanterest financing,
andprovidedtax break and guarantee of liabilities to operators investing in fibre networks.

These policies haveresulted inan extensive rolbut of FTTH and FTTB networks by the
incumbentand by several utility companies, such as TERPEOChubu Electric Power, Energia
and Kansai Electric Power Compaly

This has also generated competition on NGA products in the retail market, where alternative
operators such as SoftBank (and KDDI) acctdss FTTB/H networksof NTT and utility

154 o - . .
° Source: Telecommunications Bureau, Ministry Of Public Management, Home Affairs, Posts And

Telecommunications (MPHPT), Outline of the Telecoms Business in Japan, 2002, available at
http://www.soumu.go.jp/main_sosiki/joho_tsusin/eng/Statistics/yellowbook/YB0208.pdf.

155 source: Ibid

156 Tokyo Electric Power Company, which in 2006 integrated its network with the one of KDDI.

157 Sources: Network Strategies (November 2008), Fibre to the home: w h cadadabledat:i ng it

http://lwww.strategies.nzl.com/wpapers/2008018.htm; Ida, Takanori. Broadband economics: lessons from Japan,
Vol. 43, p.263. Taylor & Francis, 2009.
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companies® In the last two years some regionabédband operators, such as Tonami, lwse
been upgrading their legacy cable infrastructure to FTTH, given the increasing popularity-of fibre
basedservices™

I n summary, the Japanese regulatory environmen!/
competitors through eante regulationThis approacHavours competition in a similavay to the

European modelfurthermore NGA network deploymenthiave been stimulated directly using

financial incentives

6.1.3New Zealand

New Zealand deregulated tedecons sector between 1987 and 1988d privatsed its incumbent
telecomsoperator, Telecom New Zealafiielecom) in 1990. The initial regulatory framework in
New Zealand was characterised byapproach® thatrelied on:

1 general competition law to prevent aobmpetitive behaviour in the telecoms market

7 information disclosure requirements on Telecom (much later rebranded as Spark in August
2014)

7 a threat of changes to the regulatory regime, #heg.introduction of price regulation if
Telecom abused its martkgower

Following lengthy legal proceedings to establish interconnection Pficesd a general
dissatisfactiotf> with the expost regulatory approach, the government introduced a new
regulatory regime through the passing of the Telecommunications ActOdf Z@is introduced
sectorspecific regulation and established a Telecommunications Commissioner with the powers to
firesol ve disputes bet ween industry pl ayer s, [
6designatoe®dd services

D~

Following concerns ovea gap in, among other measyreadband takap and pricing between

New Zealand and leading OECD countries, the government of New Zealand put increasing
regulatory pressure on Telecom, requiring LLU and @lddess o t he i ncumbdent 6s n
unbundledbitstream access (UBANQ May 2006 by means of the 2006 Telecommunications
Amendment Act® As a resultin June 2006 the company voluntarily decided to divide its

138 source: Analysys Mason Research, Japan Telecoms Market Report, 2014.

159 Source: TeleGeography GlobalComms database, Japan country information, retrieved in July 2015.

60 Source: ITU, ICT Regulation Toolkit, New Zealand: Using Competition Law to Regulate Interconnection, available at

http://www.ictregulationtoolkit.org/en/toolkit/notes/PracticeNote/2597.

161 Source: Carter, M., & Wright, J. (1999). Bargaining over Interconnection: The ClearZelecom Dispute. Economic

Record, available at http://profile.nus.edu.sg/fass/ecsjkdw/Bargainingoverinterconnection.pdf.

162 . . . - . .
6 Source: ITU, ICT Regulation Toolkit, New Zealand: Using Competition Law to Regulate Interconnection, available at

http://www.ictregulationtoolkit.org/en/toolkit/notes/PracticeNote/2597.

183 source: Ibid

164 Sources: Commerce Commission (ComCom), Unbundled Copper Local Loop and Unbundled Bitstream Access

services final pricing principle, retrieved in July 2015, available at http://www.comcom.govt.nz/regulated-
industries/telecommunications/regulated-services/standard-terms-determinations/unbundled-copper-local-loop-and-
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operations into separate units for retail, wholesale and fixed networks; in Europeathienves
a functional separatiofi> At the same time, Telecom also undertook a substantial programme of
investment irfFTTC to support both VDSL and lorgach ADSL services.

After the National Party wothe generalelection in November 2008? it launchedNew Zeal and 6 s
Ultra Fast Broadband (UFB) programmthe deploymentof which started in 2016°" The

objective was to bringreFTTH networkoffering ultrafast broadbantb 75% of the population by

2020:%® The government committed NZD1.5 billi§h (aroundEURO.9billion) of public funds to

the programmethe detailed investment mechanisms used aamgngthe local fibre companies

(LFCs)*™

The dated svolvement in the UFB initiative is through a publicivate partnership, via the entity
Crown Fibre Holdings (CH). CFH is responsible for managing theo v e r 18 ieegtrhedt in

the fibre network and for runningcontestable partner selection process in the 33 candidate
coverage areas for the URHtiative. Under the UFB initiative wholesale prices for active sarsi

are set by contracts until 202During this period there is no requirement to offer fibre unbundling
servicesfor consumers, but fibre unbunaij must be offered for businegsade connections®
Importantly, CFH funding wa®nly availableto wholesaleonly provides. To be eligible to
receive these fund¥elecomunderwent voluntary structural separatéord is nonmade up ofwo
separate companies, Spark (retail services and mobile network) and Chorus (fixed network (copper
and fibre)):"” Not all of the CFH contracts were won by Chorus: sevessie awardedo local

fiore companies operated by electricity distribution utilities.Chorus, the largest
telecommunications infrastructure company, is expected to return all funds to CFH by’2036.

unbundled-bitstream-access-services-final-pricing-principle/; New Zealand Government press release, Government
moves fast to improve Broadband, 3 May 2006, available at: http://www.beehive.govt.nz/?g=node/25636

1 ) ) .
&5 Source: TeleGeography, Telecom NZ to separate wholesale and retail operations, 2006, available at

https://www.telegeography.com/ products/commsupdate/ articles/2006/06/27/telecom-nz-to-separate-
wholesaleretail-operations/.

188 source: TeleGeography, Opposition party unveils NZD 1.5 billion broadband plan, 2008, available at

https://www.telegeography.com/products/commsupdate/articles/2008/04/22/opposition-party-unveils-nzd1-5-billion-
broadband-plan/.

167 Source: TeleGeography, Work begins on UFB project, 2010, available at

https://www.telegeography.com/products/commsupdate/articles/2010/12/14/work-begins-on-ufb-project-first-fibre-
connection-to-be-deployed-in-whangarei.

188 source: Ministry of Business, Innovation, and Employment, The UFB initiative and getting connected, retrieved in

July 2015, available at http://www.med.govt.nz/sectors-industries/technology-communication/fast-broadband/ultra-
fast-broadband-initiative.

169 Source: TeleGeography CommsUpdate, Government to invest NZD1.5 billion in NBN, available at

https://www.telegeography.com/products/commsupdate/articles/2009/03/31/government-to-invest-nzd1-5-billion-in-
nbn/.

10 source: Chorus NZ website, Funding the UFB rollout, available at: https://www.chorus.co.nz/ufb

e Source: New Zealand Commerce Commission, UFBand RBIi New Zeal anddés I nitiatives for Nat

Depl oyment , I TU olhdtaple,! a Metboudne 7 R November 2011, available  at:
http://www.comcom.govt.nz/dmsdocument/11018

172 New Zealand government (2009), Ultra-Fast Broadband Initiative, Overview of Initiative, available at

https://www.med.govt.nz/sectors-industries/technology-communication/fast-broadband/pdf-and-documents-
library/ultra-fast-broadband-intiative/Ultra-fast-broadband-initiative-overview. pdf.

17 ) .
% source: http://www.crownfibre.govt.nz/crown-partners/agreements-with-ufb-partners/
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New Zealan@d segulatory framework has thus evolved from approachthat reliedmainly on
competition lawto a framework more similar to the European one and focused on promoting
competition, where alternative operators can have access to the former inconetivenk through
wholesale service§in this casepffered by alegally separate entity CableTV networks are
relatively underdeveloped in New Zealand, being available to @ambund14% of the population;

as a resultcompetition is highly reliant on vadtesale access to Chorus (copper and fibre) and the
otherLFC networks (fibre).

6.1.4Singapore
In the second half of the 1990s, the Singapotel®romanarket was progressively liberalised

1 Between 1995 and 199e government awarded two more mobile lmssnin addition tothe
one granted to incumbent operatBingte] and openedthe Internet access market to
competition

1 In 200Q the entire market was opened to competition, incluttiegremoval oforeign equity
limits*™

1 By 2001 the country had six broadbd access providers, more than 300 Internet service
providers and 200 broadband application and services companies.

The telecoms market was one of the first to be liberalised in the cpanthyinitially this relied
exclusivdy on exante regulation, sinc&ingaporehad no national competition enforcement
agency until 2005According to Infocomm Development Authority (IDA), in Singapore there is
s t igénéral dicceptance that general competition law alone is not sufficies¢dtors transiting
from a monopolistic to a competitive environmieatso needs effective ex ante reguladidil

Among the stated key regulatgoyinciples, IDA includes the balance between facikbased and

servicebased competition, as well as the promotion of effective and sustainable competition. This
principle has guidedthd e pl oy ment o f -gendraion inetwork: rbekvdesn 208@dx t

2008 IDAissueda public tender for the construction of a national fibre network, with the intention

of creating a network comparnlgat would takee har ge of t he networkds pas:
an operating comparnyat would beresponsible for biding and operating theholesaleactive

infrastructure layer of the networkn total, Si n g a pgoveren@erst has investedround

SGD1billion (approximatelyEURO.6 billion) in the nationwide netwot¥

The network company (passive wholesale provider) raohtwas awarded to the OpenNet
consortium, which was established by falrareholders (including Singtel) 2008 andthen

174 Source: Presentation by Infocomm Development Authority (IDA) of Singapore, 2009, available at

https://www.itu.int/ITU-D/asp/CMS/Events/2009/NewRegs/docs/S4_Mr_YEO.PDF.

s Source: TeleGeography GlobalComms database, Singapore country information, retrieved in July 2015.

176 Source: IDA (2010), Media Factsheet i Next Gen Nationwide Broadband Network, available at

https://www.egov.gov.sg/c/document_library/get_file?uuid=08b45ede-df39-4da4-baba-
16162ff904d5&groupld=10157.
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acquired bySi n g tsubdidiary NetLinkTrust in 20137 The operating company (active
wholesale provider) contract was awarded\tiucleus Connect, ownebly local cable operator
StarHub. Nucleus Connectiischarge of providing universal service offers based on bitstream.

Nucleus Connect face competition primarily from retail providers buying passive products
directly from NetLink Trust, which is the sole provider of passive infrastructtifeSingel has
beenrequiredto reduce its stake in NetLink Trust to below 25% by April 2068 mitigate
concerns over a negative impact on competition.

Therefore, the Singaporean broadband etankes a competitive model based on three layers:

f passive infrastructure is managedNbstLink Trust (formerly OpenNet)

f active infrastructure, where Nucl eus Connect
products and selupply by those operatofs

{1 retail services, with competition among ISPs.

3 Passive access to NetLiffkus6 s GPON net wor k

An FTTH networkgenerallyfollows one otwo different architectures:

1 point-to-point (P2P), where every home is reached by one fibre strand from the local erchang

1 pointto-multipoint (PMP) using PON, where one or more splitters between lbeal
exchangeand the premiseallow capacityto be shared between thecal exchangand the
splitter, and dedicated fibre strands connect the (final) splitter to eaehisengremiss.

Singaporebs nat i opriemarily the latterearchitectturey avhidh alloves dos the
deployment of fewer fibres, but is more difficult to unbundle as multiple connections are
provided over the same fibre in the primary part ok thccess networkHowever
NetLink/OpenNet offers dedicated passive access for residential users over, R@Nh
effecively createsseparate PO&Ifor each wholesale client (ISP). The wholesale prodsict
illustrated inFigure6.2 andincludes the following®*

1 one fibre strand from the fibre distribution frame at theal exchangdo a splitter at the
building distribution frame for each group 24 residential premise(i.e. with a 1:24 splitting

ratio)
1 one dedicated fibre strand from the splitterattermination pait in the residential premise

concerned
e NetLink Trusti s structured as a Singapore Business Trust which | imit
178 Sour ce: | TUBs | CT Skuetgral Separation,ravailbllecat k i t

http://www.ictregulationtoolkit.org/en/toolkit/notes/PracticeNote/3290.

179 Source: IDA (2013),1 DA approves CityNet 0 avaimtegathitps/ivwww.ida.gov.sgfbloghnsgim N e t

the-news/ida-approves-citynets-acquisition-of-opennet/.

180 . . . . .
We understand that there are currently at least three active service providers competing with Nucleus Connect.

181 Source: Schedule 1 to the NetLinkTrust Interconnection Offer Agreement for Residential End-User Connection,

available at http://www.netlinktrust.com/services/interconnection-access-agreements/ico-agreement/.
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The wholesale produaiescribed abovés currently being sold at SGD15 per mon#round
EUR10)perresidentialenduserand there is no requirement for an access seeker to acquire all 24
connections at a splittelt is also possible to buy connections with a 1:1 splitting ratio (i.e. &2P)

a higher priceé®

This solution allows different operators to have actegsassive fibrdbased wholesale products
where they fully control the quality of service and the product configuration.

P2pP Figure 6.2: FTTH
network architecture

and unbundling in

One fibre per

customer
Exchange Endusers | Singapore [Source:
GPON —— Analysys Mason, 2015]
Shared fibre for Splitter
n customers
Exchange End users

GPON i unbundling

Fibre for operator A Splitter A

Splitter B

Fibre for operator B
Exchange End users

6.2 Comparison of performanceof the four markets

In the following subsections we compare the performance of the broadband markets in Japan, New
Zealand, Singapore and thiSA in the following areas (as well as providing equivalent data for
the EU):

penetration of broadband services
competition

affordability

NGA coverage and investments
NGA takeup.

=A =4 =4 -4 A

6.2.1Penetration of broadband services

During the lastenyears,the penetratiorof basic broadband servichasincreased across all the
geographies considereWery high levelshave been achieveid Singaporg® while the level
reached in Europe is lower but not too dissimilathi inNew ZealandJapan and the USA (see
Figure6.3).

182 Source: Schedule 15 charges to the NetLinkTrust Interconnection Offer Agreement for Residential End-User

Connection. available at http://www.netlinktrust.com/services/interconnection-access-agreements/ico-agreement/. A
specific offering is available for business connections which are provided with a 1:16 or a 1:1 splitting ratio.

183 According to Anal y sSingapiaTelecoms RarketeReport, halues above 100% for broadband

penetration reflect the inclusion of business users as well as residential ones in the total number of subscriptions.
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Figure 6.3: Fixed broadband penetration [Source: Analysys Mason based on Analysys Mason Research
Telecoms Market Matrix, EC, Statistics New Zealand and Euromonitor data, 2015]
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If the USA is compared timdividual European countriefiowever the picture changes somewhat:
17 of the top 20 countries in the world in terms of broadband penet(atlen measured as
penetration per populatiorgre European whereas the USA isanked24th, according to the
Broadband CommissidBiate of Broadband Rept of 2014'*

6.2.2Competition

Liberalisationhasled to a reduction ithe incumber@ share of theetail broadband connections

market in the EU, Singapore and New Zealand (Sgere6.4). In Japan we see a different
picture: NTT6s (East and West combi nmdsincemar ket
then it has been losing customatae tomigration from DSL to FTTH/B (which is becoming the

preferred choicepnd the growth inFWA (which is offered at speeds of up #)Mbit/s and

appears to be popular asoption for tablets and other devig€¥ In New Zealand and Japan the
incumbend eetail market sharim 2014 wassimilar tothatin Europe whereas in Singaporewtas

aroundl0 percentage points lower.

184 Available at: http://www.broadbandcommission.org/documents/reports/bb-annualreport2014.pdf

185 Sources: Analysys Mason Research, Japan Telecoms Market Report, 2014; TeleGeography Globalcomms

Database, Japan country profile, retrieved in August 2015
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80% Figure 6.4: Incumbent
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Note: Data for the USA (ILECs) represents the sum of market shares of AT&T,
Verizon, BellSouth, Cincinnati Bell, Qwest, Embarq, Alltel, Windstream and
CenturyLink; for cable it includes Comcast and Time Warner Cable.

In the USA thepicture is quite differentThere isno nationwide incumbent operatand cable
operators typically have a strong positiale have therefore considered them of themajor
ILECs (which typically overlap only to a limited extengnd the two biggest cablgperators,
Comcast and Time Warn€@able After declining slowly, he ILEGs tharket sharstood ataround
35%at the end of 201% yet addng back only the two largest cable operat@emcast and Time
Warner Cablg which together hold a market shareaobund35% in the retail broadband market
and of57% above 25Mbit/s* brings thetotal market sharep toneaty 70%. The remainder of
the market is made up of small cable and other operdtogfl14, FCC Chairman Tom Wheeler
stated that Americans did nbave enough choicef broadband providers, especially at higher
speedsindeed, Figure6.5 shows that the higher the connection speed, the lower the share of
households served by more than one provitidfor example, for services:of

1 25Mbit/s or more, 55% of US households have to rely on a single provider whereas another
19% haveno provider atall

1 50Mbit/s or more, the picture looks bleaker: 61% of US households have to rely on a single
provider whereas anwér 21% have no provider at.all

186 Source: Analysys Mason Research (2015), Fixed broadband and voice quarterly metrics 4Q 2014.

187 Source: The Wall Street Journa, New FCC Broadband Benchmark Lift,slantagpmcast 6s Sh

2015, available at http://blogs.wsj.com/corporate-intelligence/2015/01/29/comcast-bulks-up-on-broadband/

188 Source: presentation by FCC Chairman Tom Wheeler on 4 September 2014, available at

https://www.fcc.gov/document/chairman-remarks-facts-and-future-broadband-competition.
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Also for 4Mbit/s and 10Mbit/s (essentially basic broadband) 85% and 90% of households have
maximumof two providers to choose from.

2% Figure 6.5: Number of
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10% 16% operators reaching US
(]
23% households at different

80% speeds [Source: NTIA

3 State Broadband
fuu 5204 Initiative, 2013]
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Cable is the main provider of higipeed services in the USfor example,within their footprints,
Comcast and Time Warner Calalee the only provider of services H¥Mbit/s and above for 29% of
residentsandfor services of 25Mbit/s and above they are the only providé&3grof residents®

6.2.3Affordability

Analysis ofrevenue from broadband servicasrossthe different geographies (s&égure6.6)
indicatesthat despite the deployment of NGA networks and the upgrade to fsighed services,
broadband ARPU hasince 2009¢declinedeverywhere except the USA, wheargerspendinghas
steadilyincreased?®

Figure6.6 shows that Europeans spend less on broadband services than consumers in the four
comparison countries. Multiple studies have shdmat this is due to lower prices and not to lower
takeup of highquality services:

1 t he Hdadband Internet Access Cost 2Gtddy (see alsBigure6.7) shows tiat median
retail prices in the EU aré'

189 Source: The Wall Street Journa, New FCC Broadband Benchmark Lift3anu@pmcastds Sha

2015; available at http://blogs.wsj.com/corporate-intelligence/2015/01/29/comcast-bulks-up-on-broadband/.

190 Source: Analysys Mason Research (November 2014), North America Telecoms Market: Trends and Forecasts

20141 2019.

191 EC, DG Communications Networks, Content & Technology, Broadband Internet Access Cost (BIAC) 2014, study

carried out by Van Dijk, available at http://ec.europa.eu/digital-agenda/en/news/study-retail-broadband-access-
prices-february-2014.
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i between 15% and 50% lower than those in the USA for standalone, -dandbleipleplay
offers in both the 1230Mbit/s and 30100Mbit/s speed ranges

i around 25% lower than in Japan fori 32Mbit/s bundles, while thegre around 20%
higher for 30 100Mbit/s bundles, as shownhiigure6.7.

50 Figure 6.6: Fixed
45 ® ® broadband ARPU, in
40 USD at 2013 exchange
35 rate [Source: Analysys
Mason based on
% 30 Anal M
S ysys Mason
g 25 ._‘\0—0_0—0 Research Telecoms
? 20 Market Matrix and
15 ComCom data, 2015]
10
5
0 | : : : : : !
2009 2010 2011 2012 2013 2014
——EU28 —@—USA —@—Japan
—@—Singapore  —#=—New Zealand

1 theCost of Connectivity Report 20b¥ the Open Technology Institute shows that median prices
for standalonebroadbandpackagesin the EU are lower thathosein the USA The price
difference is miimal (2%)for low-bandwidth bundles (6Mbit/s) but becomes more relevant for
higherspeed bundleshere European prices are 23% to 26% lower than the US medialiprice

1 the2015 OECD Digital Economy Outloskports thaa basicspeed basket of fixed broadband
is more expensive in the USA than in most European OECD countries and in Japan.
Furthermore, th&JSA is identified as the country with the highest pricegp(irchasing power
parity (PPP terms) in the OECHor broadbad baskets with speeds higher than3®bit/s!*®

192 The report and database are available at http://www.newamerica.org/oti/the-cost-of-connectivity-2014/.

193 OECD (July 2015), OECD Digital Economy Outlook 2015, available at http://www.oecd.org/publications/oecd-digital-

economy-outlook-2015-9789264232440-en.htm.
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Figure 6.7: Comparison of retail median prices, in EUR/PPP (VAT included) [Source: EC, BIAC study, 2014]
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6.2.4NGA coverage andnvestments

Figure6.8 shows the current coverage of VDSL, FTTB/H and NGA cable (DOCSIS 3.0 or
similar) in each jurisdictionFigure6.9 then shows the evolution of totalFTTH/B coverage
between 2010 and 2014.

Figure 6.8: Current NGA household coverage by technology [Source: Analysys Mason based on Analysys
Mason Research data, NTIA and operatorsépress releases, 2015]

Geography VDSL FTTB/H NGA cable
EU 38% 19% 47%
USA 37% 17% 83%"*
Japan - 96% 58%
Singapore - 100% 99%
New Zealand 80% 29% ~14%

Note: In New Zealand the FTTH network is being deployed largely in parallel with an existing VDSL network,
and so the technologies overlap. In the USA and the EU, the overlap between VDSL and FTTH is relatively
small.

104 Refers to coverage of cable with speeds of more than 25Mbit/s.
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100% Figure 6.9: FTTH/B
90% ¢ ® coverage in Europe
compared to the USA,
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3 Research™" and
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Japan and Sgapore are well ahead in terms of FTTP (FTTH/B) deployment, with fibre networks
covering nearly all the households. This high coverage Hmgever been facilitated by public
funds or subsidies. For Singapptiee small sizeof the countrythe relativelymodern real estate

and the preponderance of highe buildingsalso contribute to the higlevel of coverage. Both
countries also have higher coverafeable than th&U. In almost all casesable networks were
built only to provide TV serviceand tle upgrade to NGA was done through the implementation
of DOCSIS technologies at a relatively low incremental cost (compared to FTTH network
deployment).

New Zealand is catching up thanks to its publicly funB&diH-basedJFB programme, while the
FTTC/VDSL network has wide coverage but provides broadband services at a lower speed (from
15 to 70Mbit/s), depending on loop length.

The USA and the EU (in aggregatdjave similar levels of FTTH/B coverage The biggest
difference between the EU (as a whole) arel WBA is the extent of cable coverade both the
USA and the EU cable access networks weainly built before DSL and FTTx networks were
implementedIn total cable covers nearly 90% of households in the §S#ut coverage is only
83% for >25Mbit/s connections and arour@% for >100Mbit/s?® In the EU, NGA coverage
through cableeachest7% of householdswith a wide variation between 0% (ltaly and Greece do

195 Analysys Mason Research (2015), FTTx roll-out and capex worldwide: forecasts and analysis 20157 2020.

19 source: Chorus website, What is broadband?, retrieved in July 2015, available at https://www.chorus.co.nz/what-is-

broadband/broadband-technology/what-is-broadband.

197 Source: National Broadband Map, created by the NTIA in collaboration with the FCC and the state governments,

retrieved in July 2015, available at http://www.broadbandmap.gov/summarize/nationwide.

198 Sources: NTIA, National Broadband Map has Helped Chart Broadband Evolution, 2015, available at

http://www.ntia.doc.gov/blog/2015/national-broadband-map-has-helped-chart-broadband-evolution. One reason may
be that rural cable networks are not so easy to upgrade to high speed Internet.
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not have any cable network at)adind coverage similar to the USA @ountries suchsBelgium
(90%) and the Netherlands (95%).

6.2.5NGA take-up

As shown inFigure6.11 below, the percentage of connections above 30Mbit/s is higher in the
USA, Japan and Sgapore than ithe EU The EUis, however ahead of New Zealandespite the
higher NGA coverage in New Zealand. This is likely explained byatiethatNGA deployments
in New Zealandare very recenand highlights that time is required to reach high taxdevels.
The EUis also ahead of the &Son takeup of connections with speeds higher than 100Mbit/s

A comparison ofigure6.11 (latest available speed distribution) witgure6.10 (with 2008 data)
also highlightshow Japan and Singapore have a long history of being ahethé &U,asshown
in the two figures below

Figure 6.10: Connections split by bandwidth, 2008 Figure 6.11: Connections split by bandwidth, 2014
[Source: Analysys Mason based on Ofcom, the EC for the EU and New Zealand, 2013 for the rest
and Statistics New Zealand, 2015] [Source: Analysys Mason based on Ofcom, the EC

and Statistics New Zealand, 2015]
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Note: Bandwidth splits are 24Mbit/s and 100Mbit/s for New Zealand, and 25Mbit/s and 100Mbit/s for the USA.
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6.3 Key policy messages for policynakers
The following key messages can be drawn from the anglyssentedbove:

1 There are casesutsidethe EUwhere NGA networks are subject to-axte regulationThese
include countries witthigh coverage and penetration such as Japan and Singapbedso
New Zealand whiclswitched toex-anteregulationdue todissatisfactiorwith the outcomeof
theapproactpreviously usegwhich was based mainly on competition law.

1 The countries with the most ubiquitous FTTH networks (Singapore and Japan) have reached
this point only through extensive use of public funds. New Zealand is also following this
route.

1 The USA, which has a regulatory regime with limited access regulation

I Performs worse than the EU on takeup of connections with speeds ofat least
100Mbit/s and on affordability .

T Has a lower rate ateployment of FTTx networks than the EU

I Is leading Europe (in aggregate) on a number of measures, including broadband
penetration, NGA network covera¢mostly from NGA cablepand takeup of connections
with at least 30Mbit/s. The better performance of the USA compared to Europe (in
aggregate) on these measuresnainly attributableto the largelegacy cable footprint
These cable networks were built before broadband development ancguwiseguently
upgradedto be able to provide NGA services and are, as such, not the result of de
regulation.

i If the USA is compared to Single European countries the latter, however, perform better
than the USA also on broadband penetration: 17 of the top 20 countries in the world ar
European whereas the USA is ranketh2%

1 The USAlagsbehind the other jurisdictions examined in this report that do have exante
regulation (Japan, New Zealand an8ingapore) on broadband penetration and NGA
coverage. It also lags behind Japan andj&iore on takeip of NGA services. This makes it
difficult to sustain the position that it is the lack ofanxte regulation of fibre networks that
has enabled the USAG6s performance.

199 Source: Broadband Commission State of Broadband Report of 2014, available at:

http://www.broadbandcommission.org/documents/reports/bb-annualreport2014.pdf
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Future investment and competition in NGA

There is little doubt that the current European regulatory framework dyagncouraging
competition, made a positive contributiotowards its main objectives of increasing choice,
lowering prices, increasing quality and encouraging innovative servicesapplies throughout
the electronic communications markahdis also acknowledged by ti&C in its roadmap for the
evaluation and reform of the regulatory framew@fk.

The DAE seeks increased talip of ultrafastservices of 100Mbit/s and abover(dowrload) in
order to reach the 2020 take target of 50%of householdgsee SectioB.2.]). As we have
argued abovéin Section4.4, for examplg competition is essential order to achiee the pricing
and innovation required @ttainthese high levels of takeap.

The EC alsorecentlyidentified investment as a potential future objective, partibulavestment
in networks capable of providing high download and upload bandwiiths.

In this section we discuss:

1 ex-ante regulation and the lirit NGA investment and competitio®dction7.1)
{1 the impact bregulation on achieving tH2AE targets $ection7.2)

1 whether the challenges being faced warrant a complete change in regulatory policy in Europe

or a refinement of the existing polieyd regulatoryramework (Section7.3).

Ex-ante regulation and the link to NGA investment and competition

It is clear that there are some key differences between legacy copper netadiX&A networks
which have arimpactonthe incentives of investar§hese include:

1 The fact thatopper networks already exist

T The fact t h AlGA nietwarks arebdeptoyed véhilst their own legacycopper
networksremain in place and continue to (at least initially) serve the bulk of retail and
wholesale customefand competavith other existing FTTx and cable networks). The tage
of NGA network products is therefore influenced by the pricing of retail and wdieles
products bothonthe legacy copperetworkandonthei n ¢ u miN&Anetivark.

In the remainder of this section Miest considerwhether there is a continued need foragte
regulation of access networks in IGA world, then briefly discuss how opetition is key to

200 Source: EC, DG CNECT i B2, Roadmap: Evaluation and Reform of the Regulatory Framework for electronic

communications networks and services (REFIT), June 2015, available at http://ec.europa.eu/smart-
regulation/roadmaps/docs/2015_cnect_007_evaluation__elec_communication_networks_en.pdf.
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stimulating takeup, beforeprovidinga view on the most appropriate wholesale produstsally
we also discuss the concept of joBNIP.

7.1.1Continued need for exante regulation of access networks inraNGA world

To assess whether thasea continued need for @nte regulation waddresghe following three
guestions:

1 Does exante regulation deter NGA investment?

1 Do the basic conditions foetainingex-ante regulation foaccess products alexistfor NGA
productsand what could be &impact if SMP regulatiowerelifted?

1 Is SMPlikely to existin one or more wholesale markets relevant to NGA?

Does exante regulation deter NGA investment?

By observation, there has been extensive NGA deployment in Europe under the current regulatory
framework:

1 NGA coverage todagtandsat 68% of households, up from 48% in 2010

1 FTTx coverage is at 47%f householdsup from 23% in 2010

1 There are numerous currently ongoing and committed fibre deployments across Europe
leading to an estimated NGA coveragaVestern Europe by 2020 of around 8t%s.

At various placesin this report(e.g. in Sectios 4.2 and5) we haveidentified competitionas a
significant trigger for NGA investments. This competitioomes from both cable operators and
from alternative operators making use of regulated access products of variousdinetimes in
parallel to their own NGA networkdhe comparison of the situation in the USA, Japan, New
Zealand and Singapore undésa in Sectior6 also shows how the USA situatidn where
competition if any, is oftenbetweenonly two players (one cable and one ILECappears to lead

to lessdesirable outcomes than that in the other countries which all haagtexegulationin fact

the USAperforms worse thathe EU on both affordability and takgy of services providingat
least 100Mbit/s and lagsehindother jurisdictions examined in threport that do have @nte
regulation (Japan, New Zealand and Singapore) on broadband penetration and NGA coverage. It
also laggehindJapan and Singapore tretakeup of NGA services.

Do the basic conditions faretaining exante regulation baccess products alsexistfor NGA
products?

The treecriteriatestthat iscurrently used for finding markets susceptitdeexante regulation
requires:

202 Aggregate coverage forecast for EU countries from Analysys Mason Research (2015), Analysys Mason Research

(2015), FTTx roll-out and capex worldwide: forecasts and analysis 2015i 2020, available at
http://iww.analysysmason.com/Research/Content/Reports/FTTx-forecast-Sept2015-
RDTWO0/#16%20September%202015.
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1 high and no#transitory structural, legal or regulatory barriers to entry

71 that the market struate does not tend towards effective competition within the relevant time
horizon, having regard to the state of infrastruchased and other competition behind the
barrier to entry

1 that competition law alone is insufficient to adequately address thdfigetntarket failure(s).

As discussed below|ldhree of theseonditionsare true and likely to remain so for one or more
key input products used in NGA access networks.

3 High and nortransitory barriers

The EC defined some of the main types of barrier to entry that can existeicomsmarkets in its
2014 Recommendation on relevant product and service métkétsthis section we briefly
analyse whether thebarriersalsoapply to NGA networks.

With regard ¢ the barriers to entry relevant for analysis of the first criterion, the 2014
Recommendation on relevant product and service mam@tsionstwo types: structural barriers
and legal or regulatory barriers.

f  Structural barriers result from original cost odemand conditions that create asymmetric
conditions between incumbents and new entrahtsimpeding or preventing market entsy
the latter. For instance, high structural barriers may be found to exist when the market is
characterised by absolute taslvantages, substantial economies of scale and/or economies of
scope, capacity constraints and high sunk costs. A related structural barrier can also exist
where the provision of service requires a network component that cannot be technically
duplicatedor only duplicated at a cost that makes it uneconomic for competitors

1 Legal or regulatory barriergesult from legislative, administrative or other measures that have
a direct effect on the conditions of entry and/or the positioning of operators ielévant
market.

The EC further states thharriers to entry may become less relevant with regard to innovation

driven markets characterised by ongoing technological progress. In such markets, competitive
constraintswould often come from innovativéhreats from potential competitors that are not

currently in the market. In innovatiedriven markets, dynamic or longrm competition ould,

in the E@&k® wvilieawe among firms that are not nece
market.

NGA networksandparticulaty FTTP networks, require substantial investment which:

03 Commission Recommendation of 9 October 2014 on relevant product and service markets within the electronic

communications sector susceptible to ex ante regulation in accordance with Directive 2002/21/EC of the European
Parliament and of the Council on a common regulatory framework for electronic communications networks and
services (2014/710/EU), published in the Official Journal of the European Union on 11 October 2014.
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71 is sunk (oncemadg, thus making the business case for replication difficadtexisting
operatorscan undercut the pricing afew entrans by (rationally) pricing at mayinal cost
whereas a new entranbusiness case will need to take investments into account

f is subject tdocaleconomies of scale o r 7 e ¢ 0 n 0 mi: thesunitcchdst pdreansectady 0 )
householdis highly dependent on théocal penetration of connedaesubscribersThis is
because ixed wireline access networks need to deploy physical infrastructure in a very
widespread and capillary wagonnectingeach and every single household. Sé&cal
economies of scalavill not be significantly improved by tger operators arising from
regionallevel orcrossborder consolidatioof access network providers (other than that there
may be some small economies of scale in driving a harder bargain with suppliers when
network build is occurring)

1 makes it difficut for alternative operators to awamically duplicate the assetsspecially in
the absence of eante regudtion allowing access to bottleck resources such as duand in
building wiring.

The main cost associated with deploying NGA networks is cidtkg/ including ducts and
poles®® Incumbent operators can often, to a greater extent than alternative operatms, re
existing ducts and poldand their copper connections to network termination points at customer
locations)and thus achieve lowateployment costs (especially if there is no effective regulation
allowing alternative operators to access these).

The high costs of deployment and significant economies of density mearpénatoos active in
the same product markbut in other geogrdycal areasare unable to easily expand their output
into other geographiesg this would require a deployment ofGA networkinto that area)

While there is significant innovatiedriven market entryn the provision of telecoms services,
innovationsin access network technologiesd deployment methodsave not been able to
sufficiently negate these very substantial civifrastructurecosts.In particular, widearea fixed
wireless solutions do not gride the kind of peuser busyhour throughput tat can be provided

over FTTx. Technological advances have therefore not been able to reduce the substantial
deployment costs or provide alternatives to them.

For all these reasonis,appears clear that there are and will continue to be high anttargtory
barriers to entry in many European NGA markets.

We note thathte marketsidentified in the Recommendation (including Wholesale Local Access)
are thosavhere barriers to entry are expected to persist over a foreseeable peribi is not a
new canclusion.

204 Estimates for the cost of civil works as a share of FTTH capex range between 40% and 70%, and include: 46% 1

FTTH Council (2013, see
http://www.ftthcouncil.eu/documents/Publications/FTTH_Business_Guide_2013_V4.0.pdf); 60% i ICT Regulation
Toolkit (ITU, see http://www.ictregulationtoolkit.org/en/toolkit/notes/PracticeNote/2974); 70% i CISCO (2009, see
http://www.cisco.com/web/HR/expo08/pdf/ Thomas_Martin_Fiber_To_The_Home.pdf).
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3 Market not tending towards effective competition

With regard to the second criterion, the 2014 Recommendation specifically mentior#\ that
tendency towards effective competition implies that the market will either reach the status of
effective ompetition absent ex ante regulation within the period of review, or will do so after that
period provided clear evidence of positive dynamics in the market is available within the period of
review.[ é ]n such markets, market shares may change over térdecreasing prices may

be observed:”

Figure7.1 shows the (retail) market share of incumbent operatotee EUDby access network
technology It is clear that incumbentsave a significant share of thetail marketfor FTTH, and
especidly for VDSL. On FTTH networks, incumbents increased thetiail market share between
January 2014 and January 20%ile their share ofVDSL declined(although it continues to
remainhigh).

Figure 7.1:1 nc u mb e nt s étail brbadbarel market by technology in the EU, 2013 to 2015 [Source: EC
Digital Agenda Scoreboard]
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Note: VDSL was included in the ADSL data for January 2013.

Wholesale market shares theaggregate EU level are difficult to source or calculate. They will

also depend on whethéfarket 3a or 3b is analysednd on what technologies (e.g. cable or

FWA) are included in the product market definitibBlowever,Figure7.2 provides an indication of

the number of retail broadband lines thares uppl i ed over i ncusMsent ope

205 Source: Commission Recommendation of 9 October 2014 on relevant product and service markets within the

electronic communications sector susceptible to ex ante regulation in accordance with Directive 2002/21/EC of the
European Parliament and of the Council on a common regulatory framework for electronic communications
networks and Services (2014/710/EU) published in the Official Journal of the European Union on 11 October 2014,
Article 15
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those supplieaver cable networks or the networks of alternative ajoes in January 2014 and
January 2015. The wholesale market shares remain considerably higher than the retail amges and
not changing rapidly over time

100% Figure 7.2: Wholesale
9.4% 9.5%

market shares
(including self-supply)
80% for supply of retail
broadband connections
60% in the EU of incumbent
operators, cable
networks and

40% alternative networks
[Source: Analysys
Mason based on
European Commission
and Analysys Mason

Research data, 2015]

20%

0%

Jan-14 Jan-15
® Incumbent networks
m Cable networks
Other alternative networks

Note: Market 3a market shares will be higher as the above does not include e.g. PSTN lines.

Currently, NGA networks cexist with copper networks. In a scenario where NGA netwar&s
subject tolessex-ante regulation, the copper networks witbvide some competitive constraints
which may limit the extent to which NGA network owners can abulseir market power.
However, as more of the market requires speeds that can only be provided bamNG¥jsting

or potential competitive pressure from coppeodocts will gradually disappearthe need for
regulatory interventioin the NGA market mayhusincreaseover time There is therefore a risk
that over time the NGA transition coulthdo the significant gains that have been brought by the
level of compdtion provided by thecurrent regulatory regimeinless the regulation of NGA is
well adapted to the local market situation as it develops

The intrinsic characteristics of broadband access networks are such that there is limited possibility
for undertakngs active in other product markets to enter the market. Wireless networks do not
have the capacity or characteristics to be able to replace fixed networks (with the exception of very
rural areas where the capacity of a single base station is shgréewer users). Similar
discussions apply to e.g. satellitAlthough the availablecapacity of wireless and satellite
networks increases over time, it is not foreseen that they will be able to compete with (fixed) NGA
networks.

Convergence is majortheme inretail telecomsmarkets but so farit hashad a limited impact on
wholesale access markets. Some examples of occurring or foreseen convergence include:
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f Fixed mobile retail bundles where two distinct network services are geedviinder the same
subscriptbn

1 Convergence of core networks and platforms which allows integrated fixed and mobile
operators to use their core networks more efficiently. Theseotjohoweverjmpact access
networks.

The number of networks competing for a given subscriber is tyypiltal (one or two). This
number is (as discussed further in Secfidn4 unlikely to be sufficient for there to be effective
competitionin the absence oéx-anke regulation that is currently enabling additional competitors

to take part in retail markets on a national level and sometimes in wholesale markets (typically on
a more regional level).

3 Competition law alone is unlikely to be effective

Under this criterion, NRAs must asse¢le adequacy of corrective measures that can be imposed
under competition law to tackle identified persistent market failuréfsthis regard, the2014
Recommendat i €ompeitiomlaweirgerventioas arékily to be insufficient where for
instance the compliance requirements of an intervention to redress persistent market failure(s) are
extensive or where frequent and/or timely interventiondspensabl®®

The ineffectiveness of competition law alone has been analysed numerous times by E@h the
andNRAs. Competition law has the significant drawback that it takes a very long time to reach
final conclusiongasillustrated inFigure7.3), resulting in uncertainty that coulthve anmpact
oninvestments and competitioim all theselectechigh-profile competition cases in the European
telecoms sector listed below, itato roughly eight years from the date the proceedipgnedto
whenthe European Court of Justice (E@dade its final rulingthe time from the occurrence of

the abuséself until the final ruling wagnaturally)even longer.

The ineffectivenessf compdition law alone is also illustrated Bxperience ifNew Zealand
where there was a move fraan expostbased framework to eante regulatiorfas discussed on
page67 earliei).

Figure 7.3: Time taken to reach the conclusion of selected high-profile competition cases in the European

telecoms sector [Source: EC Competition case search function]

Defendant Period of Date of initial Date for opening Date of final ECJ
[case number] (alleged) abuse complaint of proceeding ruling
Telefonica Spain September 2001 July 2003 February 2006 July 2014
[38784] to December
2006
Deutsche January 1998 to March 1999 May 2002 October 2010
Telekom May 2003
Germany
[37451]

208 Source: Ibid, Article 16
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Defendant Period of Date of initial Date for opening Date of final ECJ
[case number] (alleged) abuse complaint of proceeding ruling

Wanadoo January 2001 to N/A (case brought September 2001 April 2009
Interactive / October 2002 by the EC on its

France Telecom own initiative)

[38233]

Is there a likely existence 8BMPin one or more wholesale markets relevant to NGA?
If the market is susceptible to-axite regulation, then the next question is whether th&#®Ii

According to Article 14 of thé=ramework Directiveiia] n undertaking shall be deemed to have
significant market power if, either individually or jointly with others, it enjoys a position
equivalent to dominance, that is to say a position of economic strength affording it the power to
behave to an appreciable extent independently of competitors customers and ultimately
consumer®

With regard to the finding of SMP, the SMP Guidelffiestateinter alia the following:

1 A dominant/SMP position is found by reference to a number of critedatarmssessment is
based on a forwarlboking market analysis based on existing market conditions

1 Market shares are often used as a proxy for market power. Single dominance concerns
normally arise in the case of undertakings with market shares of overaddfdugh theeC
may in some cases have concerns about dominance even with lower market ashares,
dominance may occur without tke&istence of a large market share

f An undertaking with a large market share may be presumed to have SMP if its market share
has remained stable over time

1 The existence of a dominant position cannot be established on the sole basis of large market
shares. Other criteria used to measure market power include:
i overall size of the undertaking
I control of infrastructure not easily ghlicated
T technological advaages or superiority
i absence of dow countervailing buying power
I easy or privileged access to capital markets/finamesdurces
T product/services diversification (elgundled products or services)
T economies of scale
i economis of scope
T vertical inegration

207 . _ . -
Source: Commission guidelines on market analysis and the assessment of significant market power under the

Community regulatory framework for electronic communications networks and services (2002/C 165/03), published
in the Official Journal of the European Communities on 11 July 2002, available at http://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:52002XC0711(02)&from=EN
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i a highly developedistribution and sales network
I absence of potential competition
i barriers to expansion.

As mentioned abovenarket sharesn their ownare notsufficient for a finding of dominance.

However, he E C @uidarce on theapplication of Article 82 of the EC Treaty, which is used for

the application and enforcement of competition policy across industries, states that market shares

p r o v iudetul fiest indicatiod and t hat dominance sbeaowdOdotof | i kel y
the relevant markét? Aggregate incumbennharket shareare shown irFigure7.1 andFigure7.2

above and are well above the 40% threshold. This explains why almost all Eurbjp@snhave

found SMP operatorsiiMarkets 3a and 3for the previous definitions of passive infrastructure

access and wholesale broadband acdessd ortheir current regulation (sdeigure?7.4). These

market analyses haadsoconsidered the other criteria listed above.

Figure 7.4: Current status of SMP in Markets 3a and 3b in the EU [Source: Analysys Mason, 2015]

Market Countries with SMP Geographical scope Comments

3a/2014 All EU28 countries; in some cases Generally national In some countries

(or (e.g. the Netherlands) separate (e.g. Portugal and

4/2007) markets have been defined for Spain) FTTH is not
business fibre and there is currently regulated

no SMP in the business fibre
wholesale local access market.

3b/2014 Most of EU countries; exceptions Generally national. Wholesale
(or include Malta, Romania and Sweden Some countries have broadband access to
5/2007) where the three-criteria test has not found SMP only in FTTH networks is not
been passed or no SMP has been certain product or mandated in some
found. geographic sub- countries (e.g.
markets France and Portugal)

Notes: There are sub-national geographical market definitions on Market3a/2014 in Finland, Hungary and in
the UK which are due to historical divisions of the areas covered by separate incumbent operators.
Marketsorefer to the markets defined in the 2014 and 2007 EC Recommendations on relevant markets
susceptible to ex-ante regulation.

We see limited reason wthikie probability of finding SMBhould change in a future where NGA
networks become more important. In particular:

1 SMP operators control kegfrastructure that is not easily duplicated. This includes ducts and
poles as well as terminating copper segments (used for FTTC and FTTB) that are (at least in
part) inherited fom their legacy copper networks

1 There is likely to continue to be an absef potential competition due to the highrirs to
entry discussed above

208 . . . . . .
Source: Communication from the Commission-Gui dance on the Commi ssionbds enforcement

Article 82 of the EC Treaty to abusive exclusionary conduct by dominant undertakings (2009/C 45/02), published in
the Official Journal of the European Union on 24 February 2009.
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1 The competitive constraintarising from operatorsthat are active in other product or
geographic marketwill continue to be limited due to the barridsexpansion these facaq
discussed above).

It is thereforelikely that many NRAs will continue to find that incumbent operatage SMP in
relevant markets for wholesale NGA services.

7.1.2Competition is key to stimulating take-up

The EC has identified takeip of highspeed brodshnd services, particulgr those offering
100Mbit/s or more as a significant priorityln this report ve have showrthe importance of
effective competitionin promoting the takeup of new and innovative serviceand how
alternative operatoris oftenrelying in part on their own network and simultaneousding one or
more forms of wholesale access from incumbérase playing a key role in the takg of high
speed services.

It therefore seems unlikely theg¢ducingthe focus onpro-competitiveremedies contained in the
current regulatory frameworkwould provide the correct incentives for increased takeof
services.

7.1.3Appropriate NGA wholesale products

The European experience has shown how passive wholesale access products, and in particular
LLU, have been a great success and brought massive benefits to corfaameltas to business
users and public administrations)s they have allowed alternative operators to discover the
price/performance preferences of customers, achieve economieal@frs¢he provision of the
electronics, and control the quality of service that is provided. A previous Analysys Mason report
demonstrated the profound effects that the useldd bad on prices for highespeed first
generabn broadband access in the BB it was being implementéd Figure7.5 below is taken

from that report and showhd effect of unbundling on speeds available for a standard price of
around GBP20 gr month in the UK There werestrong declines in the prisgespeciallyfor
4Mbit/s and8Mbit/s broadbandwhich correlatd with the arrival of largescale unbundling. We
fourd similar patterns in other countrieShese benefits that were attained durthg initial
implementatio period have since been lockatb the market.

209 Source: Analysys Mason, Europeds digital deficit: revitalisin

2010, available at http://www.ectaportal.com/en/upload/Press_Releases/2010/Europes_Digital_Deficit.pdf
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Figure 7.5: Lowest market price for a specified speed broadband product over time in the UK [Source:

Analysys Mason, 2008]
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The benefits provided by passive remedies have recently been analysed by the UK NRA, Ofcom,
in its reviewof the business connectivity mark&t Ofcom identified potential benefits frofh:

1 Dynamic efficiencythrough greater scope for innovation and improvements in service quality
as alternative operators have more flexibility in investment decisions and do not need to
depend on the incumbent in order to make innovation choices related to access services.
Ofcom also recognised that there can be benefits from allowing alternative operators to have
more control over the design and configuration/architecture of their netwdrich can allow
them to operate their networks more efficiently or deliver higher lesklliability and

resilience.

1 Productive efficiencyleading to lower costs and prices over times
exposed to compet.i

stacko is

ti

a |l arger part
ve pressure

NGA wholesale products should therefore be designed to allow similaragadrizeefits as LLU
How this can be done depends on factors which may differ from country to caudhyas

1 the state of passive infrastructure (i.e. ducts)

210 Annex 23

of

Bufrfess o r@onmectivity Market

Review

May

2015, available at

http://stakeholders.ofcom.org.uk/binaries/consultations/bcmr-2015/annexes/BCMR_Annexes_Non_Confidential. pdf

211

In addition, Ofcom noted that, once passive access products are in place, there may, over time, be less need to

impose active remedies.
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1 the NGA network architecture adopted by the SMP opexaitmough the 2010 EC NGA
Recommendatidif staed that unbundled access to fibre loops should be made available
regardless of the network architecture)

1 thecharacteristics of legacy copper netwofkisch as the length of siops.

Below we providefurther details on what could be appropriate NGA \esale productén the

EU, depending on the network architecture used on other characteristics such as demand
density. Both network architecture and demand density may vary within a couhich means

that there is likely to be a need to impose more than one wholesale remedy within the same
countryand a combination of passive and active wholesale proddgts the copper world, there

is also likely to be a need for multiple wholesaledortis to exist in the same geographareas.

As discussed iBection3.2.3above business services addferent (and likely to require their own
wholesale prodtts). Some operators provide p&uropean services to multinational companies. It
would not always be feasible for these to deploy their own networks where their business
customers ask them to.

All architectures

The ECO6s efforts t ofinputegHolg foreNGA netvgrksiratharltremtbee o
equivalence of output (EoO) concept used on copper networks should continue, since (as noted by
the EC) the incremental costs of using Eol are likely to be limited in the case of new nétivorks.

Eol will ensue that a level playing field exists between the retail arms of incumbent operators and
their competitorsThe implementation of Eol can require substantial effort and investment from
both regulators and SMP operators in order to function properly.

Duct acess will be particularly beneficial where the duct networkidespread anth good shape

I this is not the case in all European countrigssn some countries cables were directly trenched

in the secondary access network (the part closest taggd) The Portuguese experience has
shown that having sucffectiveaccess caallow alternative operators to deploy their ofilre
networls. In order to work, the terms of access also need to be appropriate. This includes both
price and nofprice aspects. Marticular factor for rendering duct access effective and useable in
practice is the availability of information regarding duct routes (which fanexample be
provided through automated geographinformation systems) and the state of ducts. Thik wi
require the definition of specific processes and procedures.

212 Source: Commission Recommendation of 20 September 2010 on regulated access to Next Generation Access

Networks (NGA) (2010/572/EU), published in the Official Journal of the European Union on 25 September 2010,
Article 23. Available at http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32010H0572&from=EN

213 The EC discusses Eol and EoO extensively in its Recommendation of 11.9.2013 on consistent non-discrimination

obligations and costing methodologies to promote competition and enhance the broadband investment environment,
C(2013) 5671 final.
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FTTC

SLU has been available in theofgr many yearsbut has struggled in practiamtil recently
However, with sufficient scalé&SLU canallow alternative operators to deploy their oWiMTC
networks Neverthelesshis alsorequiresthe availability ofotherwholesaleproducts such aguct
accesandbr darkfibre backhaul between local exchanges and cabiaetspossiblythe sharing

of costs for new cabinets. There are cases in Eumgeif Italy,Germanyand undere t he
endbi t 0 s c h e’Mevhdreraltefatize mgemtdnave, in recent years, startecite such
access to deploy their own active equipment at cabifibtsitalian case (discussed in Sectas)

is especially interestinghowingthat, under the right conditionglternative operators can and will
invest in their own FTTC networks.

A major issue that i®mergingis the extent to whichsulbloop access mawyot currently be
compatible with vectoringwhich will lead to morestringent limitations on the effective
bandwidths that can be offered over FTTC networks. Some regulatgrn(Austria, Belgium,
Germany Irelandand theNetherlands have made an explicit traadf between competition and
allowing the provision of higher bandwidths over FTTC netwoudsing new technologies such as
vectoring by allowing the removal of SLU when incumbents deployectoring. This seems
premature: we understand that ongoing technicébdevelopments magnable théntroduction of
multi-operator vectoring(MOV) in the not too distant futur€? It may therefore be more
appropriate to await these developments before dismiStibg In Italy where depending on the
areathere aramow up to three operators (incumbent Telecom ltalia as well as alternative operators
Fastweb and Vodafone) with their own FTTC networks in paralhe Italian regulator has
decided thaMOQV is feasible ad sohas decided not to remove SLU obligations but instead work
on facilitating MOV (see Sectioh.3).

In addition considerably more effort may need to be pubigbnstructing effective VULA
products that allow alternative operators to control key paranf&tatsthout this additional work
such productsvill be more like a bitstream or resale servighich restrids the ability of entrants
thatrely on these inputkd innovateon service features, quality ampdice.

214 Source: ARCEP (2011), La mont ®e en d®b i-boucle locale de duae de Feanceé Téléam s o u s

(Bandwidth upgrade through access to sub-loops of France Te | ec om6s ¢ o papadableatet wor k) ,
http://www.arcep.fr/uploads/tx_gspublication/201106-Recommandation-montee-en-debit. pdf

215 See, for example: BEREC, Case Studies on Regulatory Decisions regarding Vectoring in the European Union,

26 September 2014, Bor (14) 122 (available at
http://berec.europa.eu/eng/document_register/subject_matter/berec/reports/4587-berec-report-case-studies-on-
regulatory-decisions-regarding-vectoring-in-the-eu) and Colmegna, Galli, Goldburg (April 2012), Methods for
Supporting Vectoring when Multiple Service Providers Share the Cabinet Area, available at http://www.assia-
inc.com/technology-media/knowledge-center/white-papers/FASTWEB-
ASSIA_White_Paper_on_Vectoring_(April%202012).pdf).

216 BEREC has identified the key parameters for a VULA products as: being based on Ethernet technology, being

available in all NGA roll-out areas, including the possibility for access seeker to use and configure CPEs / modems,
allowing access seeker to control speed of service within the limits of the bandwidth profile provided to the end-
users, providing a bandwidth that is uncontended or with a defined quality of service, including support for different
traffic prioritisation, including provision of several VLANs per end user and allowing access seeker to identify end-
users and ability to apply security measures. See BEREC (2015), Draft Report on Common Characteristics of Layer
2 Wholesale Access Products in the European Union, available at
http://berec.europa.eu/eng/document_register/subject_matter/berec/public_consultations/5009-draft-berec-report-
on-common-characteristics-of-layer-2-wholesale-access-products-in-the-european-union.
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FTTH

Fibre unbundling will be criticah allowing competition on FTTH networkd his is already done
on pointto-point FTTH networkge.g.in the Netherlands, Sweden and Sloviniat ejuivalent
services can also be implemented on B@slwe have shown in the Singapore case sflikig
was also acknowledged by the EC in its 2010 NGA Recommendatiamhich it stated that
fINRAs should mandate unbundled access to the fibre loop irrespettihe network architecture
and technology implemented by the SMP operitérExamples of implementation of services
equivalent to unbundling on PON networks include:

1 in Singaporewherethe passive access provider managseslitter dedicated to a grp of end
usersfor eachaccess seekethereby creating entb-end PON passive connection®r each
wholesale access seeksee Sectiol.1for further details).
T in France where regulatiorquiresoper at or s depl oying the networ
points at whichother operators can access the netw(@hkowing the network architecture to
be either PONwith the splitter at the mutuadiion point or closer to the ODBr P2P)

Such moded may lead to a requirement for marginally higher capexthere will be a need for
additional splitters and possibly a small number of additional fibres compared teoperator

PON. In order to achieve this at the lowest total cost it may be necessary to consider the need for
such additional elements atettmetwork design stagand there may be a role for NRAs in
ensuring that this iaddressedppropriately The incentives for such designs would naturally be
higher for wholesal®enly providersor structurally separated network providers

Symmetric acces® some bottleneck resources (e.gbinlding networks) may also be required to
ensure that the first operator does not block the market for subsequent entrants. This approach is
used inmultiple European countriemcluding France and Portugédr exanple (see Sectio).

The French example salso shown how cmvestment schemes can be a way to extend NGA
coverage while at the same time ensuring sustainabieeition by encouraging alternative
operators to contribute to investmeraisalso reducinghe execution and demand risk.

Combination of passive with active remedies

Similar to the situation on copper networks, there will likely be a need to nmaxtive access
wholesale products alongside passive ones in order to allow nationwide competition. It is unlikely
that the demand density and network characteristics will allow alternative operators to use passive
remedies throughout the entire geographierritory. Active access products with interconnection
points at a higher hierarchical level will therefore be needed to access specific customers.

217 o . )
Source: Commission Recommendation of 20 September 2010 on regulated access to Next Generation Access

Networks (NGA) (2010/572/EU), published in the Official Journal of the European Union on 25 September 2010,
Article 23, available at http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32010H0572&from=EN
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Active access products maysoimprove crossborder competition for multinational companies

as an operator active in one member country can use such wholesale access products to connect
business customers in countries where it hastdd (or no) other activitiesln a report
commissioned by ECTA? WIK -Consultfound that

1 Specialist suppliers dbusiness communicatiomgereonly able to use their own infrastructure
in a minority of caseslue to the dispergenature of many of the sitesquiring coverage
nationwide and crodsorder.In countries where service providers did not benefit from \adrtic
integration, more than 90% of business access lines were leased from third parties, with the
majority of these X75% coming from national incumbents, although there was some
geographial variation

1 Leased lines, xDSL bitstream (wholesale broadbandsaresd wholesale Ethernet services
werethe primary access methods used by the interviewed companies to reach customers

f Multinational companiebada limited choice of suppliers as many supplierse generally
not able to make suitable offers for giveontracts as thegould notprovide both fixed and
mobile services orcould notcover all relevant sites or provide consistent services across
multiple countries.

WIK-Consult concluded thati [ a] chi evi ng consistent and effec
bushess communications across Europe could enable the emergence of a truly single market for
business communications at the retail level in which providers could expandbomtes and

compete with each other on an equivalent basis, independent of thenshipnef infrastructure

in particular countrie®.**

Based onbest practice across EU NRA®/IK-Consult further identifiedsome principles that
could be considered for wholesale markets for business aacéssalsoidentified some key
elements of a common pach to business remediés

Pricing of NGA wholesale access products relative to legacy ones

There are numerous ways to set wholesale prices for access to the NGA and copper networks of
SMP operators, both in absolute terms and relative to one aridéyeaspects to consider include

the different incentives for deployment of fibre networks, the impact of price levels on different
operators, regulatory certainty and ensuring migration to the new network.

The European Commission has sffic@ken a stance for:

21 . - . "
8 source: WIK-Consult, Business communications, economic growth and the competitive challenge, 16 January 2013,

available at http://www.ectaportal.com/en/upload/File/Reports/ecta_businesscustomers_final_5_clean.pdf

219 Source: Ibid, p. 10

220 Source: Ibid, p. 13

221 - . . . L L
Source: European Commission, Commission Recommendation on consistent non-discrimination obligations and

costing methodologies to promote competition and enhance the broadband investment environment, 2013.
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1 Maintaining stable copper prices across Europe in order to reflect a need for stable and
predictable wholesale prices

f Allowing pricing flexibility for NGA, aimed at providing incentigefor deployment and
incentivisingtakeup (e.g.through penetration pricing) if specific safeguards are put in place
(economic relicability test based on margsgueeze principles and Eblsee Sectio.2.1
for more details)

Thebasic aimdor the pricing of wholesale NGA produchould be to:

71 allow a fair return on investments in order to not deter investingrtluding those investing
in networks up to the street cabinet or local exchérgeorder to noteter investment

f promote and ensure competition, so that the benefits of NGA networks reach coresuners
businessedn the form of innovative products and servicaed competitive and affordable
retail prices. This will also incentivise tak of the srvices.

7.1.4Joint dominance

As we noted in a previous publicatitf, fixed-access telecoms networks demonstrate strong
economies of scale (or fieconomies of densityo)
potential competing parallel infrastructuresich are completely independent is likely to be small.

At the same time, the European electronic communications framework is based on consistency

with competition law principles, drawing an equivalence between the concepts of SMP and
idomi n&enaoterégulation ases where two operators have b
dominanceod ar e p betwedanBU04Land 2012, tjointvdenminanasidentited by

NRAs in 8 cases, and only in 3 caseerethe finding of joint dominance and resultimgmedies

eventually adopted, as shownHigure7.6.

Figure 7.6: List of market reviews in which joint dominance was identified, 20041 2012 [Source: BEREC,

2015]
Year Country Market Final decision
2004 Ireland 15/2003 Agreed by the EC, overturned by national body
2004 UK 18/2003 Withdrawn
2005 France 15/2003 Withdrawn
2006 Spain 15/2003 Adopted
2006 Malta 15/2003 Adopted
2007 Italy 18/2003 Adopted
2007 Malta 5/2007 Withdrawn
2008 Slovenia 15/2003 Withdrawn

222 Source: Analysys Mason report for Ofcom, International case studies, 10 July 2015, available at

http://stakeholders.ofcom.org.uk/binaries/consultations/dcr_discussion/annexes/International_case_studies.pdf.
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If there is only one fixed access network, offered by a single player, then SMP (asymmetric)
remedies can be used to limit the ill effects of that market power in relevant markets which are
susceptible to eante regulation. If there are many overlapping fixed access networks, then the
Ainvisible hando of ¢ omp e sumeriharm. However| oligodolisticl i kel y
market structures may in some cases contribute to a sub-aompetitive market outcome.

In the situation where there is an oligopoly of two fixed access networks (or perhaps two large plus
few very small networks), timeexante regulation will only be possible if one operator has SMP or

if joint dominance can be proven. To date, it has proved challenging to establish joint dominance,
and so this is a potential weakness of the EU regulatory framework. In other words, MiyA

need to be better equipped to address this kind of issue.

BEREC has recently arguéu a draft repoft® that, in additionafi t i gligopaddy situation with

two operators that do not collude with each other could also lead to negative market auttomes
its recent drafBEREC noteghat the test applied in merger assessments @langedin 2004,
from a dominance test (similar to the SMP test used iangéx regulation) to a less restrictive
significant impediment of &ctive competition (SIEC) test. BERE&guesthat the SIEC test
couldalsobe considered for eante regulationstating:

fi ¢ ] it remains doubtful whether a European regulatory framework that relies on the
principle of dominance only will be effectivednsuring that the regulatory goals are met.
BEREC cannot exclude the possibility that ineffective tight oligopolies or even tight
duopolies might develop and that once markets have developed in a stable yet ineffective
manner it would not be feasible atonger to foster effective competition by regulatory
means. Preventing such a regulatory gap arising might be the key amswer.

The EC framework review consultation issued Idn September 2018lso raises the issue of
whet her t h eeaxcepticditahe pridciple that @x ante access regulation can only be
imposed in circumstances where regulators can demonstrate SMP, individual or.j&int?
Options should be explored in the forthcoming reviaensure that the regulatory framewbds

the right toos toeffectively tacklenon-competitive market outcomes

23 Source: Draft BEREC Report on oligopoly analysis and regulation, BoR (15)74, June 2015, available at

http://berec.europa.eu/eng/document_register/subject_matter/berec/reports/5042-draft-berec-report-on-oligopoly-
analysis-and-regulation

224 . ) . . . s
Public consultation on the evaluation and the review of the regulatory framework for electronic communications

networks and services, Question 42, available at https://ec.europa.eu/digital-agenda/en/news/public-consultation-
evaluation-and-review-regulatory-framework-electronic-communications
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7.2 Achieving the DAE targets

This sectiordiscusses the targets that € has set for the deployment and takeof broadband
as part othe DAE.

7.2.1Target for 2Mbit/s coverage

While the vast majorityf basic broadband coverage has bdeployedcommercially under the

EU procompetitive regulatory framework?® the additional coveragef underserved / nen
profitable areameeded to meet thebiquitousbasic broadbandarget has beesuccessfullygap
fundedusing public funds Broadband coveragalreadystood at 87% ofhe populationin 2005,

and in 2008 it was 93%. At thabint the EC concluded that (only) rural area coverage could be
considered a policy challeng@.Since thenState aid has bearsed to extendoveragento those
remaining areasbringing terrestrial network coverage anound97% at the end of 2014. This
increases to 99.9% when satellite is incluféd.

7.2.2Target for 30Mbit/s coverage

Reaching even 97% household coverage 8bit/s serviceswill require continuous and
intensive investment and upgrading of fixed networks until 282@xtendNGA into rural areas.

The current coverage is 68%s in the case of basic broadbaR@A (e.g. based on LT#A) and
satellitearelikely to be critical for the final few percewtf household$?® Both FWA and satellite

are shared mediums whose total capacity is constrained by the amount of spectrum made available
and the number of base stations (or satellite beaifisgy can therefore not be dsas
supplements for fixed access networks in dense areas (as there wonsiffieient spectrum
available anfbr the density of mobile base stations or satellites would need to be massively
increased). In rural areas where demand density is much |besercan be much more suitable
althoughcapacity will remain a significant challenge for certain use cases (e.gslalgeuse of
high-definition streaming video) that we expect to be popular in the near future

There has beerecentspeculation as to kether a relaxation of regulatory requirensssguld lead
to additonal rollout. Such relaxatiorcould take the form of regulatory holidays, exclusive
franchise&” or limitationsonthe rights of users to cancel their contraéts.

22 This has been achieved mainly by upgrading backhaul to local exchanges from copper to fibre and installing

DSLAMs in local exchanges to allow the provision of DSL services. Cable networks have also been upgraded and
FTTx networks have been deployed but these typically overlap with the DSL networks.

226 Source: EC, Eur opeds Digital Competitiveness Report: @09, n achievel

available at https://ec.europa.eu/digital-agenda/sites/digital-agenda/files/digital_competitiveness_report_2009.pdf

221 Source: EC Communications Committee (2014), Digital Agenda Scoreboard 2014 i broadband markets.

228 Currently available satellite services for residential European users include >20Mbit/s download speeds offered by

Eutelsat (under its tooway brand, see: www.tooway.com) while Avanti offers 15Mbit/s services (see
http://www.avantiplc.com/products-partners/products/select). Eutelsat states that it can already offer 50Mbit/s
download speeds (and 20Mbit/s upstream) to professional users (see http://eutelsatbroadband.com/about-us/our-
satellite/). Further technological developments are expected.

29 Not permitted in the EU since Directive 90/388/EEC, recast by Directive 2002/77/EC.
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We do not believe that a change in the regulatory framework to allow exceptions of this kind
would materially contribute to achieving the 30Mbit/s targetpur view the issue is not that
regulated wholesale products are intrinsically unprofitable (becthesydo make a profjt but

rather thecommercial viability of wholesale network deployment (in essence, the economies of
density in local access networks means that rural areas have high unit costs). Removing the ability
for existing competingperatorgo upsell higher capabilities to their customierghese rural areas

would alsobe likely toslow the adoptionof high-speed broadband services.

Suggestions such as those mentioned abovsimitar to speculating that allowing higher prices

in rural aeas mightenablethe business case to succeed; the difficulty with this analysis is that
such pricing differentials are perceived as inequitable and unpautargend usersin addition,

we have already noted that broadband serviceupkerelatively price sensitive so rural takeup

of suchhigherpricedhigh-speed services is likely to be lower as a resuit.

In our view, subsidy from public funds is likely to bermreeffective solution than regulatory
dinkeringdin areas where commercial deployrh&nuneonomic.The Stateaid guidelines insist

on wholesale access being provided to networks that have received public $ib3iig
wholesale access furthermore needs to be provided at similar charges to those applied in other
more-competitive areasfdhe country or thézU (whether set by NRAs or ngi3o as to replicate

the market conditions prevailing in those aréast would thereforeseem odd to insist on open
access where the subsidy is finandit to allow remonopolisatiorif t h e A sisregulatary 0

in origin.

7.2.3Target for 100Mbit/s take-up

50% takeup of ultrafast100Mbit/s serviceappears the most challengiB@\E target. Recentlyit
wasreportedthattake-up isjust 5% across th&eU (seeFigure4.12 in Sectiord.3). Furthermore
achievement of this target requit@s conditions to be met

1 Network investment by operatorsto make 100Mbit/s speeds more widely availableThis
is an issuewhich is particularly significanfor FTTC networkson which new technologies
such as vectoringSuperVector and Vplus (recently proposed by Aleatelent andHuawei
respectively) and G.Fast(for which the firsttrial implementations are undeay) will

230 . . R . . .
Both exclusive franchises and limitations on rights to cancel contracts appear in the EC framework review

consultation issued on 11 September 2015 (questions 57 and 130), see Public consultation on the evaluation and
the review of the regulatory framework for electronic communications networks and services, available at
https://ec.europa.eu/digital-agenda/en/news/public-consultation-evaluation-and-review-regulatory-framework-
electronic-communications

21 We note that regulated wholesale prices are rarely geographically differentiated within the EU: one example is the

ability of Reggefiber in the Netherlands to vary its FTTH rental prices depending on the level of investment required.
Outside the EU, some countries which have previously had geographical pricing for LLU (e.g. New Zealand) have
more recently moved towards using uniform national pricing.

232 I . . o . . .
3 Source: EC, Communication from the Commission, EU Guidelines for the application of State aid rules in relation to

the rapid deployment of broadband networks (2013/C 25/01), published in the Official Journal of the European
Union on 26 January 2013, Article 78 (g), available at http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:C:2013:025:0001:0026:EN:PDF

233 source: Ibid, Article 78 (h).
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(depending on the length of sldops allow such speeds to be provid&d This will,
however require an upgrade of existing electranias well as replacement GPE and
(depending on current stibop length)possiblya further extension of fibre closer to the end
users.

1 End-user interestin, and willingness to pay for, the higherspeed bundlesand the services
that can be provided over them

Investment and endser takeup need to c@xist to create a virtuous circ{as was the case for

basic broadbandsee Sectiod.1). Operators are proceedimgth their investmentsn a gradual

way, starting with investments in the most commercially attractive areas (typically dense urban
areas) and then gradually moving towards less and less attractive areas when they have proof that
the business case is positive (or thaestmenis required to defend a marksasition).

This has also been recognised by the EC in its 2013 Recommendatioansistent non
discrimination obligations and costing methodologies to promote competition and enhance the
broadband investment environméfit In this Recommendation it concluded thdue to the
existence of demand uncertainthere isa need totest different price points and conduct
penetration pricingi(e. set initial prices low to attract customers to the new netwark)oth retail

and wlolesale levelsThis was one of the main arguments used by the EC for the removal of price
regulation of NGA wholesale products under certain condfidasdescribedn more detail in
Section3.2.7).

As demonstrated in this reporgrapetitionhas played a key role in driving broadband investment
and enduser takeup. Competition(and hence a proompetitive regulatory stanceherefore
appears to be essential meeting tle 100Mbit/s takeup goal; as noted aboymoves torelax ex
ante access obligationsay actually hinder market development

7.3 Policy change or policy refinement for Europe?

Throughout this report and in particular in the previous twesadtions we have seen how the
currentEuropean regulatory framework:

1 has performed well in promoting competition, enduser choice and lower pricesThis
performance has been encouraged eapgdly ex-ante regulation mandatifgMP operators

234 VDSL2 17a (currently the most commonly used VDSL profile for FTTC deployments) with vectoring is expected to

reach around 150Mbit/s downstream at 500m, whereas Vplus (using a 35MHz profile) should be able to provide
250Mbit/s at the same distance. G.Fast can provide higher bitrates but requires shorter loops (e.g. 500Mbit/s at
200m but less than 200Mbit/s at 500m) and may therefore require further extension of fibre to an intermediate point
between FTTC and FTTH (e.g. in basements or at drop points). For more information see, for example, Analysys
Mason Research, FTTdp: the opportunities for deployment, 2 July 2015, available at
http://www.analysysmason.com/Research/Content/Reports/FTTdp-opportunities-deployment-Jul2015/

235 . ) . e L ) .
Source: EC, Commission Recommendation on consistent non-discrimination obligations and costing methodologies

to promote competition and enhance the broadband investment environment, 2013.

® That is, economic replicability (tested through an ERT) in combination with Eol and a demonstrable constraint on the

retail prices of the SMP operator through infrastructure competition or a price anchor from cost-oriented wholesale
copper access prices.
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to provide passive wholesale access productgcivil infrastructure access, unbundling)
complemented by active access

f has notinhibited the deployment of NGA networks This is also confirmed by the faittat
international jurisdictions with higher NGA coverage than Euwdpen
I havereached these levels through the use of public funds or sulesidiss
i have some form of eante regulation

7 is likely to continue to be required in an NGA world where thee will remain relevant
marketsthat aresusceptible to eante regulatiorand wheresingle SMP is likely to be found
(or where joint SMP or situations which contributeato insufficientlycompetitive market
outcome need to be addressasiwe havearguedin Sections7.1and7.2 Continued &-ante
regulation of access may therefore be necessary in order to ensure effective competition.

There are some requests to makgnificant changes to Europeaglectronic communications
regulatory policy in order to incentivise NGA coverage and-tgkelin the remainder of this
section we discuss the arguments that have been made and provide our view on them.

7.3.1Promoaotion of efficient investment

As discussed in Sectigh2, further investment islearly required in order to meet the DAE targets
and to ensure that European consumers and businesses have accessdateuproadband
infrastructure. Investment shouldowever be seen as a means to an end (a moderrdimaod
infrastructuré’) and not as an end in itsef.policy that focuses on investment as an end instead
of a meanswould be an error; what is required is efficient investmént.multiple places
throughout this study, we hagown how investment in NGAetworks is taking place in Europe
where it is commercially viable under the currpré-competitiveregulatory framework.

In addition, we note that the current regulatory framework already states that duties of NRAs
include the promotion of efficient imgtment. We therefore doubt that a further change to the
framework is neededto encourage efficient investment in NGArticle 8 clause 5d of the
Framework Directive (as amended) states that NijABes include:

(d) promoting efficient investment and ination in new and enhanced infrastructures,
including by ensuring that any access obligation takes appropriate account of the risk
incurred by the investing undertakings and by permitting various cooperative arrangements
between investors and parties segkiaccess to diversify the risk of investment, whilst
ensuring that competition in the market and the principle of non discrimination are
preserved,;

Looking at this m more detail, apolicy that soughtto explicitly increase investments would
therefore need taddress one or both of th@lowing:

237 L .
3 Which is itself a means to a better economy and a better society.
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{1 attempt to makeommercialinvestment viable in more areas by improvihg business case
for investment

7 invest public funds in one way or another (e.g. tigio direct subsidies, financing at below
market rates, etcin order to make marginal cases possible

We discuss each of these two levers in more detail below.

Improvingthebusiness case for commerchA deployment
A business case can, in an absteat simplified way, be described by the following equation:
Revenué (capex +opex) > desired return
whererevenue =price * volume

A policy that seek$o improve a business therefore needs to act on one or more faictbrs in
the above equation.

3 Improvingrevenugor NGA networks

Revenue is the product of price and volume. An increase in revenue does therefore not
automatically come from an increase in one of the two fackersncreasen that one factor may

have an impact on (dre causedby achange in) the other factor thaffsets the increase from the

first factor.

Price and takeip are related in complex wayl SectioM.1 we haveshown how (basic)
broadband revenugrew while prices reduced (as a result of increasingugkeThere is reason to
believe that there will be similar dynamics for NGA products. It should be noted that we do not
believe that prices need to (or can) necessarilfirno® to decrease over time; the market is likely

to find a point where they stabilise or even increase (depending on the underlying cost siructure)
that point is however more likely to be found under a framework focused on competition than
under a franework focused on high prices. The positive contribution from competition to growing
takeup of NGA producthasalsobeendiscussede.g.in Sections7.1and7.2).

A policy to increase (or slow the reduction of) prices is instead unlikely to lead to desired results.
It is true that there may be situations in which highereggsriead to better business cases for
network owners. Care shouldowever be taken to ensure that these higher prices, wigtdris
paribushave a negative effect on enders, do not lead fower takeup, a reductionin societal

utility and to monopolyrents. A situation of higher pricesaybe desirabléf those higher prices

lead to increased coverageaking the services available to more @sdrswho wishto use them

(or to other innovations)he use of higher prices for all to fund additional-mit for somecould

be compared to a fundadhiversal service obligation (USO& separate topic which we do not
address here. Howeves,n y s u c Wouldi e difficultoto implement: there may be mere
efficient solutions (e.g. spending on demand stitiwtd; it will always be difficult to work out
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whet her the coverage galeg & hay havesbeem eommerciallyl y i nc
viable at a later dateand it risks institutionalising sup@ormal returns for the funded operator.

3 Reducingcapexandopex for NGA deployments

Initiativeswhich seelto reduce costs involviewer interactiongsuch aghosebetween price and
volumeg, and saheyappear to have less risk attached to thiggninitiativeswhich address (retail
or wholesale) pricing

In Sectiongl and5, we haveshown how both incumbent and alternatiye@tors are deploying
NGA networks in Europe. Any initiatives to reduce deploynuarstsshould therefore be aimed at
all players.There are already severalgming initiatives to reduce the cosit deployng NGA
networks under the current regulatory nfigwork © e.g. through cénvestment, rause of
bottleneck or other resources that are difficult tdicage (through SMP regulatiom iMarket 3a
and symmetric measures for e.gbinlding access)and viaasset sharing with other utilitiéS.

Investmenof public funds

As discussed throughout this report, commercially based investment in NGA networks is already
happening in large parts of the EU (6&f¥dhe populations now covered by NGA networks and
coverage is continuously increasing). It would bestjoeable under the EC Broadband State Aid
rules (and likely lead to competition distortions) invest public funds in the areas already
covered or in areas that will likely be covered through private investments in the nearTaisire.
principle is already reflected in the BRoadbandState Aid rules®

1 Public investment can be permitted in aredeere there isi0 provision /market failure (so
called Awhite areaso).

T Public i nvest meamte orilyone dmeraterysgaent amdisexpected to be so
in the future, is possibléut a detailed analysis requiredin order to verify whether state
intervention is needed (given the ris&k crowding out private investments and distorting
competition)or whether alternative @asures including eante regulation could be used

f State investment in fAblack areasaqgiscomgdegede t wo
likely to carry a high rislof crowding out private investment and/or distogtcompetition.

238 S S . . ) o
Legislation to ensure a reduction in the costs of deploying high-speed electronic communications networks has

recently been adopted. Directive 2014/61/EU of the European Parliament and of the Council of 15 May 2014 on
measures to reduce the cost of deploying high-speed electronic communications networks, OJ L 157, 27/05/2014,
puts forward measures aimed at both increasing efficiency in the use of existing infrastructures and reducing the
costs and obstacles involved in carrying out new civil engineering works.

39 source: Communication from the Commission, EU Guidelines for the application of State aid rules in relation to the

rapid deployment of broadband networks (2013/C 25/01), published in the Official Journal of the European
Commission on 26 January 2013.
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In thoseareas waere it is not commercially viabl® deploy NGA networksthere is a stronger
rationalefor public investment. fiere are already means for investmastpermittedState Aid
(and investment is happening under such schemes in several countries).

Summary

In summary, we consider it difficult to see how major modifications to thecqmpetitive
approach of the current regulatory framework can, in practice, contribute to the promotion of
efficient investment. The alternatives that have been put forward apdeaeither:

1 already part of thewrent framework (e.g. focusedafe Aidinsoc al | ed fwdri t e
initiatives to reduce the cost of deployment for all operators)

71 inefficient or even counterproductive (e.g. attempts to increase prices oiatellg@rice
reductions)

7.3.2Regulatory simplification

The currentframework is a complex structure; the mixRégulationsDirectives Guidelinesand
Recommendations is commanross the EU, bt is extensive and detailed. There is also a series
of past Aricle 7 decisions and commentary which may be relevant (even if these are not binding
precedents). Thimix in turn sits in a context of national lawsboth those which transpodee
Directives and also national lavovering related matters (such as Enench LME*°) and various
historical decisions (e.g. functional separatiothie UK and voluntary structural separation in the
Czech Republic

At the same time, this common frameworkimsplementedby NRAs whichmust deal with
differing national circumstaces in relation tdhe number and type of existing networks and
operators,geademographicsthe economic situation (includinigrge differences in GDP and
purchasing power)nternet and PC literacgnd usageThese differences impact on theonomics

of network construction and tleeitcomes for end users (e.g. service coverage) and lead to varying
degrees of competition (of varying types) in differéhemberStates.As illustrated by the case
studiesin Sectionb, thesedifferences in outcomeare b a large extent driven by patlependent
factors regarding historical networks and econonfRegulation has played a key role in ensuring
that competition could thrivand that alternative operators could invest in Nigi# as shown in

this report, regulation does not appear to hinder investments in NGA by incumbent operators

The challenge for any proposed change to the framework is to allow the NRAs sufficient tools to
enablecompetition to thrive in this variety of circumstanceg ldvel of flexibility required means

it is challengingto make the overall structure simplgithout losing some of the benefits of the
current frameworkFor example:

0 vE (Loi n° 2008-776 du 4 ao(t 2008 de modernisation de I'économie, or the law on the modernisation of the

economy) which, among various other things, imposed the symmetrical obligations regarding terminating segments
of fibre networks that are discussed in Section 5.1. Source:
http://ec.europa.eu/information_society/newsroom/cf/dae/document.cfm?doc_id=3265
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f Removal of the SMP regime does not appear justifidtee SMP concept is at the very core of
the current European regulatory regime which, as discussed extensively in this report, has
served the European broadband markets widle SMP regime is key to sfuarding
competition, which in an NGA setting wilin turn, drive network deployment and take.
The SMP regime is alsaligned with competition laypractice,which ensures consistenoy
approachin exante and eypost decisions. Adeviationfrom the SMP principle in exante
regulation couldnsteadpotentially lead to NRAs and competition authorities coming to very
different conclusions when examining the same situatidhgs is unlikely to benefitany
player Rather than changing the fundamental ulydey principles of the SMP regime we
would instead propose to make some minor modifications to it in areas where it has some
weaknesses, such as ensuring that joint SMP can be addressed in a more effective way.

1 Excessivdimits to markets susceptible tex-ante regulation, e.g. by not allowing NRAs to
find additional markets beyond those identified by theaS8usceptible to eante regulation
by the use ofthe fithreecriteriat e sot By excessive focus on retail markets without
examining underlying wilesale marketsvould limit the potential for addressingpecific
market problems in individu&flemberStates

1 Targeted deregulation (due to smdtional geographical market analysis differentiated
geographical remedigsanlead to additional compléy in data collection and analysishis
is alsothe casaf, within the deregulatedr differentlyregulatecareathe result may bsaid to
b esimpled. This is not just true of targeted deregulation: symmetric access remedies for in
building wiring mght, for example represent a case where additional regulation allows
simplicity in other areas

1 Thecase studiem Sections, have alreadghownhow different countries vary in terms of the
effectiveness of spedif access remedies such as eamtpole access an8LU. Changedo
the list of relevant markets to adoregulating the same value chaw multiple points
(potentiallyduct access, dark fibre/LLBLU andWBA) mighta ppe ar t o ,botehe A si mp | €
choice of which markefor remediesjo remove would necessarily have very different effects
in differentMemker States (and indeed in different regiondrdividual MemberStates). The
new Market 3 explicitly recognises these links; NRAs have also already reflected the links
between these markets in thgeographial deregulation of downstream markets (such as
wholesale broadband access) in cases where the upstream regulation led to sufficiently
competitive downstream markets (e.g. multiple LLU players plus cable).

The abovementioned options for regulatory simplification (which are substantially of a
deregulatoy nature)havea number of drawbacks particularbecause they limithe possibility
for NRAsto address specific market problems and safeguard competition.

7.3.3Support for FTTH on policy grounds

In Section3.2.3we noted thatin the roadmap to its review of the framewattke EC states that
only 19% of h o u s e lveryl hijsspeadr netwok® able toeddal watly a liikely
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substantial future increase olemand for upload as well as downl@dd In its framework review
consultation issued on 11 September 2@d.g. in Questions 32 and 33 and the preceding
introductory text) the EC also makes refere to a need to rotlut network up to the enals er s 0
premses (implying FTTP or FTTHYf?> We have some concermaboutjustifying a norneutral
stancewhich favoursFTTP or FTTH based on a perceivagkd for higher upstream speeds.

Today, the majority ofbroadband traffic is streaming video services and related [dads €.9.

using Netflix or YouTubg, which are highly asymmetrical in their traffic patternse. (i
downstream traffic is much greater than upstream). A lot of the forecast future traffic growth will
alsocome fromvideo, via**

additional takeup of thesepplications

additionalhousehold devices

additional usage of thesg@plicationsy existing subscribers
developments in qualityf the streams viewed (HD, 4k).

= =4 =4 =4

All of these factorswill contribute to substantial growth of video traffic in the meditarm.
Ultimately, it is the perceived need for ubiquity in the provision osdteervicesas well as other
less bandwidthhungry oneghat is driving targetfor takeup of ultrafast broadband services

While there are already some masarket services vibh need more symmédtal usage profiles

(e.g. videmonferencing/chat, cloud storage), these are currently much less significant than
streaming videoThe situation is somewhat differeit the business marketwvhere there is a
greater need for symmetric pstream and downstream bandwidtlas servers are hosted,
employees need to access central systems that are often hosted in the cloud or in different
locations and therds a greater use of e.g. vidmmferencingAs a resultwe believe thah policy

level focus on a specific and uncertain feanfréhe ultrdastoffer (i.e. a postulated future increase

in demand for upload as well as download) is premature. In the terms of the investment discussion
above, early investment in FTTH might not be efficiéait this time)in all regions of all EU
Member States

Having said this, we are not against FT.THhe ability to offer highly suitable passive wholesale
access products such as fibre unbundling meKds$H networksi especiallythosewith a pointto-
point achitecturei ideally suited to the vigorous competition we favadowever, ifa policy
stance is to be takemhich favoursone technology (such & TH) over another $uch assingle

241 Source: EC, DG CNECT i B2, Roadmap: Evaluation and Reform of the Regulatory Framework for electronic

communications networks and services (REFIT), June 2015, p.3, available at http://ec.europa.eu/smart-
regulation/roadmaps/docs/2015_cnect_007_evaluation__elec_communication_networks_en.pdf.

242 . ) . . . —
Public consultation on the evaluation and the review of the regulatory framework for electronic communications

networks and services, available at https://ec.europa.eu/digital-agenda/en/news/public-consultation-evaluation-and-
review-regulatory-framework-electronic-communications.

243 See, for example, the Cisco Visual Networking Index: Forecast and Methodology 2014-2019, available at

http://www.cisco.com/c/en/us/solutions/collateral/service-provider/ip-ngn-ip-next-generation-
network/white_paper_c11-481360.html or Analysys Mason Research, Fixed Network Data Traffic Worldwide
Forecasts and Analysis 20151 2020, available at http://www.analysysmason.com/Research/Content/Reports/Fixed-
data-forecast-May2015-RDTWO0/#07%20May%202015.
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operatorvectored FTT@/DSL), it would be bettepolicy to justify this on the grounds ofhe
superior competition benefits that can be provided.

By comparison, in our viewt is nota sensible tradeff to sacrifice the benefits of competition in
order to obtain a little more network coverage of a specific technology, etlda t€chnology is
capable of certain technical aspects such as high upstream .§pe®ag model in which the
benefits of competition are lost without even obtaining any wider beteftscietyhas even less
merit.

Regardless of whether one technology should be favoured over another, policy makers and NRAs
must ensure that appropriate anefdit-purpose access remedies are put in plaoere these are
neededin order to prevent uncompetitive market outcepralow competition to flourish in an

NGA setting and thus ensure a virtuous circle leading to increaseeufalmd investment.

244 . . . . . _— . . . .
Benj ami n Huotationkabout mdl teading an essential liberty for a little temporary security springs to mind.
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8 Conclusions and recommendations

Throughout this reporive havedemonstratechow major changes to the regulatory framework
appeamunnecessary to provide incentives for the deployment of NGA netyamiiareunlikely to
incentivise takeup. On the contrary, we believe that competitibrwhich is encouraged by the
current regulatory framework will be one of the main drivers for take of highspeed
broadband productand for reachinghe DAE 6 s 5 @pdardeaférl®OMbit/s servicesind,
perhaps even more importantly, to increase quality aspects.

We have also shown how, in the absence of reguldfl@# networks are likely t@xhibit high

barriers to entry and howroadband (including NGA) marketo not currently énd towards

effective competition. Competition law alone does not appear to be sufficient to solve the
competition problemsWe have noted thatignificant changes to the framework tncourage

(efficien) i nvest ment or t o n seithemprinecdssapr ate likely t@ haveu ct ur e
unfavourable outcomes for competition (and hence consunmesime areas of sonidember

States

In our view, aswitch from the current proompetitive approach tone that isin some way,
intended to explicitly inceivise investment isinlikely to improveenduseroutcomes There is

also a riskof unintended consequences such as a loweruplaf fast broadband products (which
could damagethe commerciabusiness castr building such networks)a reduction in berfis

for endusersand public funds being directed to areas where private investment has already taken
place or would haveccurredn the near future.

Overall, we believe that the current regulatory framework has served the European broadband
markets well.Therefore wedo not see any requirement to modify the main parameters of the
regulatory frameworkwhich should continue to be based on:

7 identification of markets susceptible to-axte regulation through the use of the three criteria
test

1 identification of operators with SMP

1 stimulation of competition through the imposition of appropriate remettiekiding a range
of wholesale access products witfbaus on passive accessich as access to ducts and other
civil works, SLU and unbundlingcomplementedby active access to address more difficult
geographies and to enable the provision of services to businesses, notably those which have
multiple dispergdsites.

We have also noted how tkiaryingoutcomes in differenilemberStates (and in fact also outside
the EU) are largely based on patlependent factors regarding historical networks #rel
economis of network deploymentNRAs need toretain the tols and capabilitiethey requireto
address these specific market problems and situations.
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Our recommendatioris therefore that anajor change in policy appeansnnecessary. dsne
refinementgo the regulatory framewonkay be warrantediowever,including:

f ensuring theavailability of appropriateNGA wholesale products that can create the same
benefits as LLUby providing unbundled (or equivalent) access to SMP opetatbri
infrastructure, copper stbops and FTTH and FTTC deployments

f continuing theeffort to move towards Eol for NGA networks to ensure a level playing field
between alternative operators and @il arm of the SMP operator

1 ensuring that potentialuopoly /oligopoly situations can be addressed
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Annex A Definition of relevantmarkets over time

Figure A.1: Relevant markets specified by the EC for investigation by NRAs in 2002%%°

Number Market

1 Access to the public telephone network at a fixed location for residential customers

2 Access to the public telephone network at a fixed location for non-residential customers

3 Publicly available local and/or national telephone services provided at a fixed location for
residential customers

4 Publicly available international telephone services provided at a fixed location for residential
customers

5 Publicly available local and/or national telephone services provided at a fixed location for

non-residential customers

6 Publicly available international telephone services provided at a fixed location for non-
residential customers

7 The minimum set of leased lines (which comprises the specified types of leased lines up to
and including 2Mbit/s)

Call origination on the public telephone network provided at a fixed location

Call termination on individual public telephone networks provided at a fixed location

10 Transit services in the fixed public telephone network

11 Wholesale unbundled access (including shared access) to metallic loops and sub-loops for
the purpose of providing broadband and voice services

12 Wholesale broadband access

13 Wholesale terminating segments of leased lines

14 Wholesale trunk segments of leased lines

15 Access and call origination on public mobile telephone networks

16 Voice call termination on individual mobile networks

17 The wholesale national market for international roaming on public mobile networks

18 Broadcasting transmission services, to deliver broadcast content to end users

Figure A.2: Relevant wholesale markets specified by the EC for investigation by NRAs in 200774

Number Market

1 Access to the public telephone network at a fixed location for residential and non-residential
customers
2 Call origination on the public telephone network provided at a fixed location

Call termination on individual public telephone networks provided at a fixed location

Wholesale (physical) network infrastructure access (including shared or fully unbundled
access) at a fixed location

245 Source: EC Recommendation on relevant product and service markets, 2003, available at http://eur-

lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32003H0311.

246 Source: EC Recommendation on relevant product and service markets, 2007, available at http://eur-

lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2007:344:0065:0069:en:PDF.
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Number Market

5 Wholesale broadband access (comprises non-physical or virtual network access including
6bitstreamd access)

6 Wholesale terminating segments of leased lines, irrespective of the technology used to
provide leased or dedicated capacity

7 Voice call termination on individual mobile networks

Figure A.3: Relevant wholesale markets specified by the EC for investigation by NRAs in 2014*"

Number Market

1 Wholesale call termination on individual public telephone networks provided at a fixed
location

2 Wholesale voice call termination on individual mobile networks

3(a) Wholesale local access provided at a fixed location

3(b) Wholesale central access provided at a fixed location for mass-market products

4 Wholesale high-quality access provided at a fixed location

247

Source: EC Recommendation on relevant product and service markets, 2014, available at http://eur-
lex.europa.eu/legal-content/EN/ALL/?uri=uriserv:0J.L_.2014.295.01.0079.01.ENG.
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Annex B Pricing analysis

Figure B.1: List of products considered for the analysis of prices in Section 4.4 [Source: Analysys Mason
248

based on Analysys Mason Research database,” 2015]

Country Operator Bundle type Bundle name

Austria Al Telekom Austria Double-play Al Festnetz-Internet

Austria Al Telekom Austria Double-play Al Festnetz-Internet mit Glasfaser
Power 16

Austria Al Telekom Austria Double-play Al Festnetz-Internet mit Glasfaser
Power 30

Austria Al Telekom Austria Double-play Al Festnetz-Internet mit Glasfaser
Power 50

Austria Al Telekom Austria Double-play Al Festnetz-Internet mit Glasfaser
Power 100

Austria Al Telekom Austria Triple-play Al Festnetz-Internet mit Glasfaser
Power 16 + TV

Austria Al Telekom Austria Triple-play Al Festnetz-Internet mit Glasfaser
Power 30 + TV

Austria Al Telekom Austria Triple-play Al Festnetz-Internet mit Glasfaser
Power 50 + TV

Austria Al Telekom Austria Triple-play Al Festnetz-Internet mit Glasfaser
Power 100 + TV Plus

Austria Tele2 Austria Double-play Internet und Telefon 8Mbit/s

Austria Tele2 Austria Double-play Internet und Telefon 20Mbit/s

Austria Tele2 Austria Double-play Internet und Telefon 30Mbit/s

Austria UPC Austria Double-play Take IT easy

Austria UPC Austria Double-play Take IT max

Austria UPC Austria Double-play Take IT Super max (DSL)

Austria UPC Austria Triple-play F.LT.

Austria UPC Austria Double-play Fiber Power Ultra

Austria UPC Austria Triple-play Super F.I.T.

Austria UPC Austria Triple-play Super F.I.T. Family

Austria UPC Austria Triple-play Top F.I.T.

Austria UPC Austria Triple-play Take I.T. Super Max

France lliad (Free) Double-play Freebox Revolution VDSL without TV

France lliad (Free) Double-play Freebox Revolution Fibre without TV

France lliad (Free) Triple-play Freebox Revolution ADSL

France lliad (Free) Double-play Freebox Revolution ADSL without TV

France lliad (Free) Triple-play Freebox Revolution VDSL

France lliad (Free) Triple-play Freebox Revolution Fibre

France Numericable Triple-play Pack Komet

248 Source: Analysys Mason Research, Multi-Play Pricing Benchmark 4Q 2014, January 2015.
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Country Operator Bundle type Bundle name

France Numericable Triple-play Pack Essential

France Orange Double-play Livebox Découverte

France Orange Triple-play Livebox Zen

France Orange Triple-play Livebox Play Fibre

France SFR Double-play La Box de SFR without TV
France SFR Double-play La Fibre de SFR without TV
France SFR Double-play La Box de SFR without TV
France SFR Triple-play La Box de SFR with TV
France SFR Triple-play La Box de SFR with TV
France SFR Triple-play La Fibre de SFR with TV
Germany Deutsche Telekom Double-play Call & Surf Magenta Home M
Germany Deutsche Telekom Double-play Call & Surf Magenta Home L
Germany Deutsche Telekom Double-play Call & Surf Comfort Speed
Germany Deutsche Telekom Double-play Call & Surf Magenta Home S
Germany Deutsche Telekom Triple-play Entertain Sat

Germany Deutsche Telekom Triple-play Entertain Comfort

Germany Deutsche Telekom Triple-play Entertain Comfort VDSL5
Germany Deutsche Telekom Triple-play Entertain Comfort Fiber 100
Germany Deutsche Telekom Triple-play Entertain Comfort Fiber 200
Germany Unitymedia Double-play 2play Plus 120

Germany Unitymedia Double-play 2play Premium 200
Germany Unitymedia Double-play 2play Smart

Germany Unitymedia Triple-play 3play Smart 50

Germany Unitymedia Triple-play 3play Plus 120

Germany Unitymedia Triple-play 3play Premium 150
Germany Vodafone Double-play DSL Zuhause M 50Mbit/s
Germany Vodafone Double-play DSL Zuhause M 100Mbit/s
Germany Vodafone Double-play Internet & Telephone 50
Germany Vodafone Double-play Internet & Telephone 100
Germany Vodafone Double-play DSL Zuhause M

Germany Vodafone Triple-play DSL Zuhause L

Germany Vodafone Double-play Internet & Telephone 10
Germany Vodafone Double-play Internet & Telephone 25
Germany Vodafone Triple-play DSL Zuhause L VDSL 50
Greece Forthnet Double-play Forthnet VDSL 50

Greece Forthnet Double-play Forthnet ADSL 24 (+ OTE fixed line)
Greece Forthnet Triple-play Nova 3play (ADSL version)
Greece Forthnet Triple-play Nova 3play (VDSL version)
Greece HOL Double-play hol double-play GR + 300 (VDSL)
Greece HOL Double-play hol adsl plus (+ OTE fixed line)
Greece HOL Triple-play hol double-play versatile 300 + hol my

TV
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Country Operator Bundle type Bundle name

Greece HOL Triple-play hol double-play GR + hol my TV

Greece HOL Triple-play Eor:c()jlonlisl'e}-\?lay GR + 300 (VDSL)

Greece OTE Double-play OTE Double Play VDSL 50 Unlimited

Greece OTE Double-play OTE Double Play 4 Economy

Greece OTE Double-play OTE Double Play 24 Economy

Greece OTE Double-play OTE Double Play VDSL 30 Unlimited

ey iy bt
BgK Double Play VD

Greece OTE Triple-play with BégAKA TV Via Br
Pack
BgK Double Play VD

Greece OTE Triple-play Plus with BgAKA TV V
Pack

Italy Fastweb Triple-play Sky & Fastweb (ADSL)

Italy Fastweb Triple-play Sky and Fastweb (Fibre)

Italy Fastweb Double-play SUPERJET

Italy Fastweb Double-play SUPERJET

Italy Fastweb Double-play SUPERJET

Italy Telecom lItalia Double-play TUTTO (da Telecom)

Italy Telecom lItalia Double-play Tuttofibra (da Telecom)

Italy Telecom lItalia Double-play Tuttofibra Plus (da Telecom)

Italy Telecom lItalia Triple-play TIM SKY

Italy Vodafone Double-play Super ADSL Family

Italy Vodafone Double-play Super Fibra Family (FTTC)

Italy Vodafone Double-play Super Fibra Family (FTTH)

Italy Wind Double-play All Inclusive Unlimited

Italy Wind Double-play All Inclusive Unlimited Fibra

Italy Wind Double-play All Inclusive Unlimited Fibra 100

Netherands P Doubleplay el VA KPNT Siandaard

Netherlands KPN Double-play I(rlteBr:gu\(/jznegPN I Premium

Netherlands KPN Double-play I(rltgrgleBtu\%negPN I Basis Thuis

Netherlands KPN Triple-play Alles-in-1 Thuis i Instap

Netherlands KPN Triple-play Alles-in-1 Thuis T Standaard

Netherlands KPN Triple-play Alles-in-1 Glasvezel i Standaard

Netherlands KPN Double-play KPN Internet

Netherlands UPC Netherlands Triple-play Alles-in-1 Basis

Netherlands UPC Netherlands Triple-play Alles-in-1 Power

Netherlands UPC Netherlands Triple-play Alles-in-1 Extra Power

Netherlands Vodafone Double-play Standaard Internet
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Country
Netherlands
Netherlands
Netherlands
Netherlands
Netherlands
Portugal
Portugal
Portugal
Portugal
Portugal
Portugal
Portugal
Portugal
Portugal
Portugal
Portugal
Portugal
Portugal
Portugal
Spain

Spain

Spain

Spain
Spain

Spain

Spain
Spain
Spain

Spain
Spain

Sweden

Sweden

Sweden

Sweden
Sweden
Sweden

Sweden

Operator Bundle type
Vodafone Double-play
Vodafone Double-play
Ziggo Triple-play
Ziggo Triple-play
Ziggo Triple-play
MEO PT Double-play
MEO PT Double-play
MEO PT Double-play
MEO PT Double-play
MEO PT Triple-play
MEO PT Triple-play
MEO PT Triple-play
MEO PT Triple-play
Vodafone Double-play
Vodafone Double-play
Vodafone Triple-play
Vodafone Triple-play
ZON Triple-play
ZON Triple-play
ONO Double-play
ONO Triple-play
ONO Triple-play
ONO Double-play
ONO Triple-play
Telefénica Double-play
Telefonica Double-play
Telefénica Triple-play
Telefonica Triple-play
Telefénica Double-play
Telefénica Triple-play
(B_I_r:i ?\irr];j sbolaget Double-play
Bredbandsbolaget Triple-play
(Telenor)

Bredbandsbolaget Trigle-play
(Telenor)

Com Hem Double-play
Com Hem Double-play
Com Hem Double-play
Com Hem Triple-play

Bundle name

Standaard Internet

Glasvezel Internet

Alles-in-1 Basis

Alles-in-1 Plus

Alles-in-1 Extra

Net + Telefone Fibra 100

Net + Telefone ADSL 12MB

Net + Telefone ADSL 24MB

Net + Telefone Fibra 30

TV + Net + Telefone Total 24
TV + Net + Telefone Total 30
TV + Net + Telefone Total 100
TV + Net + Telefone Total 200
Pacote Net + Voz Fixa

Pacote Net + Voz Fixa em Fibra
Pacote Tv + Net + Voz

Pacote Tv + Net + Voz em Fibra
Iris Light 100 Megas

Iris 30 Megas

Telefono + Internet 50MB
Telefono + Internet 50MB + TiVo Extra

Telefono + Internet 100MB + TiVo
Extra

Telefono + Internet 20MB
Telefono + Internet 20MB + TiVo Extra

Movistar Fiber Optics 100Mb (+ line
rental)

Base Hasta 10 (without F2M calls)
(+ line rental)

Internet TV Total calls 10Mb

Movistar Fibra Optica 100/10Mb TV
(+ line rental)

Internet Base 30Mb
Fusion Contigo 30Mb

Telefoni Mini + Bredband 10
T-1 Bas + Bredband 10 + Telefoni Mini

T-3 Stor + Bredband 10 + Telefoni Mini

Bredband 50 FIBERKOAX
Bredband 100/10 FIBERKOAX
Bredband 100/50 FIBERKOAX

ComBo Bas
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Country Operator Bundle type Bundle name
Sweden Com Hem Triple-play ComBo Plus
Sweden Com Hem Triple-play ComBo Mellan
Sweden Telia Double-play Bredband 60 (+ Telia Bas)
Sweden Telia Double-play Bredband 60 och Bredbandstelefoni

. Bredband 100/100 och
Sweden Telia Double-play Bredbandstelefon
Sweden Telia Double-play Bredband 250 och Bredbandstelefoni
Sweden Telia Double-play Bredband 8 (+ Bredbandstelefoni)
Sweden Telia Double-play Bredband 30 (+ Bredbandstelefoni)
Sweden Telia Double-play Bredband 10 och Bredbandstelefoni
Sweden Telia Triple-play Bredband 8, Bredbandstelefoni och TV
Sweden Telia Triple-play Bredband 30, Bredbandstelefoni och

TV

Sweden Telia Triple-play _I?\r/edband 60, Bredbandstelefoni och
Sweden Telia Triple-play TV Start + Bredband 100
Sweden Telia Triple-play TV Start + Bredband 250
UK BT Double-play Unlimited BT Infinity 2 (+ line rental)
UK BT Double-play Unlimited BT Infinity 3 (+ line rental)
UK BT Double-play Broadband (+ line rental)
UK BT Triple-play Broadband + BT TV (+ line rental)
UK BT Double-play Unlimited broadband + Weekend calls

(+ line rental)
UK BT Double-play BT Infinity 1 (+ line rental)
Unlimited BT Infinity 1 + Weekend

UK BT Double-play calls (+ line rental)
o+ Unlimi
UK BT S TV _Essentlal Unlimited Broadband
(+ line rental)
. TV Starter + Netflix + Infinity Extra
UK BT Triple-play (+ line rental)
. + - w1
UK BT Triple-play TV Entertainment + BT Infinity 1 (+ line
rental)
. TV Entertainment + Unlimited BT
UK BT Triple-play Infinity 1 (+ line rental)
. PRy —
UK BT Triple-play TV Entertainment + Unlimited BT

Infinity 2 (+ line rental)

Unlimited BT Infinity 3 + Evening and
UK BT Triple-play Weekend Calls + TV Entertainment
(+ line rental)

Unlimited Fibre Extra Broadband and

UK Plusnet Double-play calls
The Original Bundle + Sky Fibre

UK Sky Triple-play Unlimited Pro + Sky Talk + Sky Line
Rental

UK Sky Triple-play The Original Bundle + Sky Broadband

Lite + Sky Talk + Sky Line Rental
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Country Operator Bundle type Bundle name

The Variety Bundle + Sky Broadband
Lite + Sky Talk + Sky Line Rental

The Family Bundle + Sky Broadband

UK Sky Triple-play

UK Sky Triple-play Lite + Sky Talk + Sky Line Rental
. The Original Bundle + Sky Broadband
UK Sky Triple-play Unlimited + Sky Talk + Sky Line Rental
. + .
UK Sky Triple-play The Original Bundle + Sky Fibre

Unlimited + Sky Talk + Sky Line Rental

The Original Bundle + Sky Sports +
UK Sky Triple-play Sky Broadband Unlimited + Sky Talk +
Sky Line Rental

SimplyBroadband with Fibre Large

UK TalkTalk Double-play i Temisl)
UK TalkTalk Double-play SimplyBroadband (+ line rental)
UK TalkTalk Double-play irﬁséy?;sg?)band with Fibre Medium
UK TalkTalk Triple-play Esiﬁgt:I:t;\)/ + SimplyBroadband
UK TalkTalk Triple-play Ess_entlals TV with Fibre Medium

(+ line rental)
UK TalkTalk Triple-play I;snstzllw)tlals TV with Fibre Large (+ line
UK Virgin Media Double-play Up to 50MB broadband + phone
UK Virgin Media Double-play Up to 100MB broadband + phone
UK Virgin Media Double-play Up to 152MB broadband + phone
UK Virgin Media Triple-play Big Easy
UK Virgin Media Triple-play Big Bang
UK Virgin Media Triple-play Big Kahuna

Figure B.2: List of products considered for the analysis of prices in Italy in Section 5.3 [Source: Analysys
Mason, 2015]

Country Operator Bundle type Bundle name
Italy Fastweb Double-play JET
Italy Fastweb Double-play JET + ultrafibra
Italy Telecom lItalia Double-play Internetfibra
Italy Telecom lItalia Double-play Internetfibra + Superfibra
Italy Vodafone Double-play Super Fibra (30)
Italy Vodafone Double-play Super Fibra (100/300)
Italy Wind Double-play Absolute Fibra
Italy Wind Double-play Absolute Fibra 100
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