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specific cases should the competition authority be called on to intervene. One of the
restrictions that the competition authority claims to have in its powers relates to the fact
that if the NRA has approved specific rules, no misconduct by PT can be claimed if it
consists in following those rules imposed by the NRA.

Anacom has required PT to establish a suitable database (Extranet). This database is
to contain location and space information. Access to this database resource is
operational since January 2008. Market participants claim, however, that the obligation
has not yet been fully met by PT. Last year ANACOM launched a public consultation
aiming at creating a national picture of all available infrastructures that may support
electronic communications networks. However, no conclusions have yet been published
on this issue.

Amado da Silva (2008) reports on parameters of quality of service that have been
defined for the duct access offer, see next table.

Table 28: Parameters of quality of service in the Portuguese duct access
environment

Source: Amado da Silva (2008)
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Market players have highlighted the following challenges1%? arising from the current
duct access system:

In reality often a permission from municipalities is required before one can really
make use of a duct. Market participants underline that this can take time, thus,
leading to an appreciable overhead in deployment costs. Delays in obtaining the
permissions may, however, make it impossible to start works within the
timeframe requested by the RO. In these cases, a new permission from PT must
be obtained to access the ducts, a process which delays deployment again.

In practice, so they claim, SLAs are virtually non existent, i.e. several critical
services are not covered. Moreover, there are considerable challenges to
actually implement the penalty system for not meeting deadlines. The current
regime depends on the pre-requisite of sending demand forecasts which must
not differ more than 20 % from effective demand. In practice, due to several
constraints (municipality authorisations, PT agreement on installation dates,
etc.) that lead to an unpredictability of deployment timings, the demand
forecasts are usually not met. The rule is, however, if the 20 % margin is not
met, no penalties are imposed.

No bulk requests are possible; rather, the process still rests on single request for
each route.

There are restrictions with regard to availability of space. If no space is available
on a specific route requested then an alternative route can be chosen but it
cannot accrue to more than 10 additional segments to the additional route
length.

PT is obliged to inform altnets of any new ducts it may build under its network
roll-out plan. However, there is no obligation to install new ones on request of an
altnet.

In principle there is a right of appeal in case of conflicts, i.e. one might turn to
ANACOM; however, this might take a long time.

There is a risk (competitors have already experienced in practice) that the
incumbent PT actually becomes the first mover in a specific area after having
received orders from competitors.

Amado da Silva (2008) has presented newest information about the number of
information requests and the actual volume of orders regarding duct access in Portugal,
see next figure.

159 One of our interviewees claimed that there are “many hidden obstacles regarding practice”.
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Figure 45: Information requests and volume of orders in the Portuguese duct access
system, January 2007 — March 2008
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Source: Amado da Silva (2008)

The Portuguese Reference Offer180 for ducts und subducts shows that their price is
quoted in €/m/cm? and month (p. 28/29). In effect, this leads to a price of 0.04 €
provided one assumes 4 cm? for a cable.

160 See ORAC PT, Oferta de Referéncia de Acesso a Condutas, PT Comunicagbes, 5 de Setembro de
2007.
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Dark fibre

In Portugal there is no local loop dark fibre offered by the incumbent, either
commercially or through regulatory obligations. Yet, PT is known to rent on a case-by-
case basis dark fibre for backbone purposes of altnets. The latter consider that such an
offer might be an important catalyst for NGN deployment..

Sub-loop unbundling

Although the unbundling reference offer explicitly foresees that sub-loop unbundling is
possible and is subject to the same generic rules as “normal” loop unbundling, there are
no unbundled sub-loops to date and the lack of detail makes it unclear as to how sub-
loop unbundling would apply in practice. In particular, details concerning collocation in
street cabinets have not been determined (e.g. regarding space availability inside the
cabinet, space availability in the vicinity for altnet’s street cabinets backhaul solutions,
etc.).

Bitstream access

Bitstream access is offered on the basis of 28 regional Pol’s and 2 national ones, where
an operator may interconnect and collect the traffic. However, competitors claim that
this offer is not used on a wide scale, rather, only for specific corporate solutions and by
niche operators. The reason is that the economics and technical specifications impair its
use from a mass market perspective (no network scalability, no freedom to choose up
and downstream bandwidths, excessive pricing vis-a-vis the retail market).

A new bitstream Ethernet offer has just been launched by PT (it came into force on
June 16, 2008). The practical effect of this offer in the market is as yet undetermined,
but it is worth noting that the offer is unclear regarding the level of services to be
available (it first states that only P1 - “best effort” level is offered but, further on, it refers
to P2 and P3), thus, creating doubts on the viability of video and voice retail offers
based on it.

NGN related issues

Anacom has commissioned a study from Ovum regarding the impact of NGNs on the
market. This study has been published in June 2008, see Ovum (2008). The study
analyses a multitude of issues that are relevant for the current and foreseeable market
situation in Portugal in view of a migration to NG(A)N: (1) existing networks in Portugal,
(2) competitive market situation, (3) international examples regarding NGN
implementation and regulatory approaches, (4) service provision in an NGN
environment, (5) scenarios of future network evolution, (6) model calculations to assess
the costs of NGAN deployment across different technologies, (7) unbundling and co-
location issues, (8) impact of NGN on e-inclusion, (9) interconnection in an NGN
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environment, (10) impact of NGN on costs and price regulation, (11) access to buildings
from a regulatory perspective and (12) profitability of NGN.

Access to in-house infrastructure

Regarding access to in-house infrastructure there are no specific rules for fibre in
Portugal. Under the current rules in-house infrastructure is the property of building
owners/inhabitants, thus, basically their authorisation is needed to install fibre. Some
market participants claim that the Portuguese law is not clear regarding operators’ rights
in this regard: on one hand it states that operators have the right of access but, on the
other hand, it imposes a formal authorisation without stating the conditions on which
authorisation could be denied.

It seems that there are no specific rules in Portugal regarding pre-cabling of buildings
with fibre. Housing companies have general obligations to ensure that new buildings
have an infrastructure that enables sharing of copper infrastructure and many of them
currently request the cable operator to pre-cable the buildings. However, this does not
extend to fibre.

Access to relevant information

Market participants from Portugal underline that there is a need for more detailed
information on PT’s access network, e.g. loop length, number of local loops installed in
a specific street cabinet/remote access point, list of all street cabinets/remote access
points (with associated number ranges and geographic coordinates) and access to PT’s
geo-referenced copper loop databases. In this respect a “photograph” (cable network
plan) is viewed as helpful.

Regarding infrastructures installed on public ground, the Portuguese government has
established a new legal regime in 2005. This regime covers road, rail, airport, inland
waterways and port infrastructure, water supply and sanitation infrastructures, gas-
transmission and electricity transmission infrastructures. The regime provides rules for
construction, management and access to these infrastructures. Amado da Silva (2008)
points out that the administration of the mentioned infrastructures is governed by the
principle of healthy competition, ensuring free access, under equal conditions, in a
transparent and non-discriminatory manner, to all interested operators. Part of this
regime are requirements that each administrating entity shall meet (see Amado da Silva
(2008)):

¢ Maintenance of an updated infrastructures database,

¢ Implementation of a procedure to respond to information requests submitted by
interested operators comprising up-to-date contact information,
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e Supply, upon request, of explanatory information, namely with precise
indications on location and on the existence of available capacity in
infrastructures, within 45 days.

5.4.2 Model results

5.4.2.1 Country specific assumptions

The total potential customer base in Portugal amounts to 4.9 million customers. 4.45
million of these are residential customers (households including second homes) and
0.45 million are business customers. Note again that these numbers include broadband
customers using cable modems for internet access, mobile-only households and those
not using electronic communications services at all.

Compared to the other considered countries, cable has a relatively strong role in the
Portuguese broadband market. Already 35% of all broadband customers are currently
served by the cable operators. This is the strongest cable penetration compared to the
other countries considered. Given the consolidation of the Portuguese cable operators
under the umbrella of Zon and with the rather large second cable operator Cabovisao
there might be a distinct possibility to even expand that market share for triple play
services.

In addition, there is the strongest penetration of mobile-only users, being 33%, in
Portugal161.

These aspects lead to the conclusion that fixed-line operators will not be able to
address the total broadband customer base, rather only about 60% of it. Our
assumption is, that some customers may buy fixed broadband access in addition to
their mobile broadband because of its qualitative and economic advantages, and some
will not. The market is therefore characterised by rather strong intermodal competition.

The population in Portugal is not very concentrated, with 61% of it living in rural areas.
The potential customer base living in high density areas (dense urban) is low (0.9%).
But 19.3% live in the three urban clusters. Thus, Portugal is a country with rather strong
urban and rural areas and a minor suburban population.

161 See EU Commission (2008).
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Table 29: Spatial distribution of the customer base in Portugal

Portugal

Cluster Type Customer Base

in mill. in % accumulated %

Dense Urban 0.0 0.9 0.9

Urban 0.1 2.8 3.7
Less Urban 0.8 15.5 19.2
Dense Suburban 0.2 3.6 22.8
Suburban 0.3 6.9 29.8
Less Suburban 0.5 9.2 39.0
Dense Rural 1.2 244 63.4
Rural 1.8 36.6 100.0

Total 4.9 100.0
Source: WIK-C

The Portuguese PSTN network, as shown in Table 30, is relatively decentralized
according to the number of MDFs, but relatively centralized according to the number of
street cabinets. On average, 4.5 street cabinets are concentrated to one MDF. The
average sub-loop length is relatively low (~ 350 m). Thus, this sub-loop length is
suitable to a satisfying VDSL transmission. A technical problem might occur in street
cabinets with high customer concentration, because the larger the amount of VDSL
customer ports the more heat has to be transported outside (by ventilators) or cooled
down (by air conditioning). Since the amount of subscribers per street cabinet (490) is
relatively high, a possible investor in a VDSL network should consider these
circumstances. Thus, the question as to whether the network structure in Portugal is
well suited to VDSL can only be determined analysing these factors in detail, and
therefore is beyond the scope of the present study.

Table 30: Structural parameters of the PSTN network in Portugal162
Total Number of main distribution frames ~2.200
Total number of street cabinets ~10.000
Average sub-loop length (in metres) ~350
Source: WIK-C

For Portugal we assume a further increase of broadband penetration to app. 83%.
Around 17% of all customers are expected to opt for single play telephony service.163

162 These values are estimates of ECTA members based on the latest market 4 and 5 public consultation
document of Anacom.



ke

SULT

w

174 The Economics of Next Generation Access c

Compared to France there is a remarkable difference between the ARPU for double
and triple play services. Thus, while in France IP-TV at the moment is sold as a free
add-on to double play, in Portugal it is a recognizable additional service.

Table 31: Assumptions on average revenues per subscriber in Portugal
Single Play 101 16.7 16.7
Double Play 26.8 45.8 62.5
Triple Play 52.3 20.8 83.3

Business 50.0 16.7 100.0
Average Total 33.2 100.0
Source: WIK-C

The weighted average of the ARPU used for the model calculations is assumed as
33.2 € per month and subscriber. This average is calculated out of the ARPUs for the
different services and the share these services have in the total customer base as
shown in Table 31.

For all scenarios we use a WACC of 8.5%, which is the interest rate the regulatory
authority uses to calculate ex ante regulated wholesale services of Portugal Telecom.

It is worth mentioning that the costs for civil engineering in Portugal are significantly
lower than in the other countries considered. Thus, these input values have been
adopted accordingly, being reflected as well in our interviews with the Portuguese
ECTA members. Due to the low construction cost and the large amount of MDF sites in
rural areas we reduced the average revenue received for a sold MDF location in the
Portuguese model approach to 500.000 €.

5.4.2.2 Model scenario results

For Portugal we consider all three broadband access architectures of this study, i.e.
VDSL, PON and P2P. An overview of the results of the critical market shares in each
cluster is provided in Table 32 to Table 34.

According to our results in Table 32, Portugal Telecom could profitably roll out a VDSL
network up to the less urban cluster or for 39% of the broadband customer base. Up to
these clusters only a moderate market share (below 13%) is needed. This reflects the

163 Our assumption of a higher than 80 % broadband penetration rate is based on the following
arguments. Unlike in other countries we assume a higher percentage of business customers in
Portugal (20% instead of 10% of the residential customers). In Portugal the higher rate of business
customers is in particular due to many very small enterprises for which we assume that they become
broadband customers at least in the medium term.
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large scale effect of having relatively high numbers of subscribers per street cabinet in
these areas. In spite of having a major share of homes connected per aerial cabling, the
rural areas do not become profitable at all. This reflects the low number of subscribers
per street cabinet in the rural areas.

The higher critical market shares needed for a first mover being not the incumbent
reflect the more disadvantageous cost structure and the fact of not having extraordinary
income from dismantling MDF locations164,

164 One might discuss if a second mover VDSL solution will become market relevant if the incumbent
does not roll out VDSL at all. We perceive it to be a strategic decision (e.g. competing with FTTC
against FTTH), which is at least legally possible. We have therefore included the second mover VDSL
case as in the other countries.
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Critical market shares under different market and regulatory scenarios for

rolling out VDSL in Portugal163

Table 32:
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165 The percentage values in the table indicate the critical market shares for profitability, i.e. the revenue

— cost break even.
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The second mover VDSL case with 80% dark fibre sharing is still viable in the dense
rural cluster while the respective case of the incumbent is not viable. This model result
is caused because renting a few fibres in the backhaul segment (second mover) is
much cheaper than constructing own ducts (incumbent)168. If the incumbent does not
lease fibres in this cluster to competitors because it does not have any (does not
construct fibre infrastructure because of no viability), the second mover of course
cannot rent it, and then the cluster is not viable for the second mover either.

On the basis of duct access, alternative operators could profitably roll out VDSL to the
same clusters, but need a higher critical market share of up to 35% in those clusters.
Thus the VDSL roll-out for second movers seems to be replicable. However, one has to
keep in mind the relatively high market shares of cable and mobile operators (mobile-
only).

Table 33 summarises the model results if the operators roll out FTTH-PON in Portugal.
A profitable roll-out for the incumbent is possible only for the urban clusters. In the
dense suburban and suburban clusters the critical market shares are 70 and 85%,
respectively. Due to the high market shares of cable and mobile-only, we assume that
these market shares in reality are not achievable, thus, the cases in these areas are not
profitable.

166 The difference is a factor of 3.
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Critical market shares under different market and regulatory scenarios for

rolling out FTTH-PON in Portugal167

Table 33:
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167 The percentage values in the table indicate the critical market shares for profitability, i.e. the revenue

— cost break even. The reason why the 20% infrastructure sharing is more advantageous than the

80% infrastructure sharing is explained at the end of this section.
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Even on the basis of duct access, the profitability of rolling out a second PON
infrastructure is less profitable and is limited for a second mover to the dense urban and
urban clusters with critical market shares of 37 and 45%, respectively (case 80% duct
access). Basis for this assertion is our assessment that critical market shares above
60% do not result in a profitable business in a specific area due to the intensive
intermodal competition by cable and due to mobile-only customers.

The potential for competition increases significantly if there is no need for duplicating
inhouse and sub-loop cables for the second movers. If fibre sub-loop from the splitter
location is available, the second mover only needs to rent the customer access lines
required to connect the active customers. The critical market shares fall down below
34% in the worst case and in many clusters they are even below 10% for the alternative
operators. Under these circumstances, viable competition seems to be a relevant
market outcome because several operators have the chance to replicate the
incumbent’s PON roll-out. This result holds for all clusters where a first mover can roll
out a PON network profitably.

The results for a FTTH P2P architecture are described in Table 34. A profitable roll-out
for the incumbent would be limited to the 3 urban clusters or to 19.2% of the customer
base. In the dense suburban cluster the incumbent would need a critical market share
of 82%, which we qualify not to be achievable under the specific Portuguese intermodal
competition conditions.
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Table 34: Critical market shares under different market and regulatory scenarios for
rolling out FTTH-P2P in Portugal168
P2P -P
Cases First Mover Cases Second Mover Cases
80% 20%
Cluster Accumulated |Stand Alone Incumbent Infrastructure Infrastructure
Customer Base Sharing Sharing
Dense Urban 0.9% 33% 31% 44% 41%
Urban 3.7% 41% 38% 53% 50%
Less Urban 19.2% 65% 60% 84% 80%
Dense Suburban 22.8% 87% 82% n.v. n.v.
Suburban 29.8% n.v. n.v n.v. n.v.
Less Suburban 39.0% n.v. n.v. n.v. n.v.
Dense Rural 63.4% n.v. n.v. n.v. n.v.
Rural 100.0% n.v. n.v n.v. n.v.

n.v. = Not viable
Source: WIK-C

Alternative second mover operators, even with duct access, need higher critical market
shares compared with the incumbent. They can roll out P2P in the first two clusters
only, thus serving a customer base of 4.6% only. Even then, this requires a critical
market share between 41 and 53%, i.e. it depends on the market share of the other
operators whether a roll-out is replicable.

The use of existing ducts from the incumbent may be more expensive than the
construction of own ducts, especially in cases where a major amount of ducts is needed
in parallel, like it happens in the backhaul segment of a P2P architecture. This is due to
the fact that the incumbent’s duct prices are calculated as average cost values per
cluster, not considering the amount of parallel ducts of an individual link or, more
general, of a access network segment. Our results reveal such a situation in which the
20% infrastructure using second mover has a slightly minor critical market share than

168 The percentage values in the table indicate the critical market shares for profitability, i.e. the revenue
— cost break even.
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the 80% infrastructure sharing operator. Thus, the decision to use existing infrastructure
or construct by itself has to be done in an individual link per link manner. Having this
option would enable a cost efficient construction of an alternative NGA network.

5.4.2.3 Summary of results

Figure 46 and Figure 47 below describe the roll-out conditions for the various NGA
technologies in Portugal. While Figure 46 describes the roll-out conditions of an
incumbent, Figure 47 describes the results for an alternative operator under the
optimistic assumption of infrastructure sharing, where we assume that, with effective
regulation, 80% of the cables needed can use already existing infrastructure (ducts
and/or poles for aerial cabling) of the incumbent.

Figure 46: NGA roll-out opportunities of the incumbent by technology in Portugal
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Figure 47: NGA roll-out opportunities of an alternative operator in case of 80%
infrastructure sharing in Portugal
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The main results for Portugal are the following:

(1)

(2)
3)

(4)

)

(6)

(7)

(8)

Due to the high amount of sub-loop lines in the street cabinets of the urban and
suburban areas, the use of VDSL as a NGA access technology should be
considered carefully due to possible heat dissemination problems.

A profitable VDSL roll-out is limited to 39% of the potential customer base.

A profitable FTTH roll-out is limited to 19.2% of the potential customer base. It may
even be further limited if one takes into account the effects of intermodal
competition from cable operators.

The FTTH architectures need higher investments and costs compared to VDSL.

The P2P architecture is characterised by higher investments and costs compared
to the PON architecture in all cases and scenarios.

Alternative operators can roll out FTTC/ FTTH to a lesser degree than the
incumbent even under optimistic infrastructure sharing assumptions.

Replicability of VDSL is given for some operators in the urban and part of the
suburban clusters.

Replicability of FTTH is, if at all, limited to one alternative operator.
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(9) Fibre LLU in case of P2P and fibre SLU in case of PON increases replicability
significantly and enables viable competition in all clusters where a first mover can
profitably roll out the FTTH infrastructure.

(10) The FTTH cases for second movers show that the mix of dark fibre, shared
infrastructure, and self constructed infrastructure may yield economically better
solutions than the pure use of shared infrastructure (e.g. empty ducts). This is due
to the utilisation of fibres or subducts and the fact that the use of own cables may
be cheaper than the rental of single fibres. The construction of own ducts may be
cheaper than the rental of subducts (e.g. in the case of many parallel subducts
needed in the backhaul segment of a P2P architecture). Thus, regulation should
provide the choice between different wholesale service options to improve
replicability.

5.4.2.4 Incumbent as infrastructure wholesale provider

All regulatory means that we consider in our model cases assume the incumbent to
lease infrastructure to the second movers as a wholesale business, efficiently (80%) or
less efficiently (20% infrastructure sharing). This will result in additional revenues for the
incumbent which are not yet considered in our model results and which are caused by
the incumbents decision to roll out a NGA infrastructure which can be leased to
competitors as well.

This wholesale business may reduce the incumbent’s risk to invest in the NGA business
because the additional wholesale revenues help to reduce its critical retail market share
for profitability. This is also an important consideration from a competition perspective
since it shows that through wholesale access, the very high market shares that an
incumbent would otherwise need to justify an NGA investment can be reduced to
shares more compatible with an effectively competitive retail market whilst also enabling
entry. With a wholesale infrastructure business the incumbent may support its financing
of the infrastructure to connect 100% of homes at least in the viable clusters, thus
lowering the critical market share for his retail business. In the clusters not being viable
for the incumbent, i.e. those requiring a critical market share above 80%, a wholesale
business cannot improve the viability, because there the incumbent will not roll out
infrastructure at all.

In this section we consider at the example of the Portuguese incumbent the changes to
the critical market share resulting from wholesale revenues of infrastructure leased to
second movers.
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Table 35: Critical market shares for the VDSL incumbent case with infrastructure
wholesale revenues in Portugal169
VDSL -P
Cases First Mover Cases Sensitivities
VDSL incumbent
+ wholesale revenues
from
Cluster Accumulated VDSL Incumbent 2nd mover VDSL
Customer Base Base Scenario 80% infrastructure sharing *)
Dense Urban 0.9% 5% 5%
Urban 3.7% 5% 5%
Less Urban 19.2% 5% 4%
Dense Suburban 22.8% 7% 7%
Suburban 29.8% 9% 8%
Less Suburban 39.0% 13% 10%
Dense Rural 63.4% n.v. n.v.
Rural 100.0% n.v. n.v.

n.v. = Not viable
*) Incumbent and 2nd mover share the street cabinet.

Source: WIK-C

First, we consider the incumbent to roll out VDSL and compare the respective results
for the critical market share with the results of the critical market share in a modified
case with additional wholesale income for the incumbent from a second mover VDSL
operator: The infrastructure rental fees of a VDSL second mover renting 80% of the
infrastructure (backhaul and feeder segments) from the incumbent are added to the
revenue of the incumbent170 cluster per cluster. Since the infrastructure rental may
depend on the market share a second mover will achieve we take the rental fees of the
second mover at its critical market share171. The results of this approach are described

169 The percentage values in the table indicate the critical market shares for profitability, i.e. the revenue
— cost break even.

170 Since the copper distribution (access) network in our model is considered as SLU line rental (for
incumbent and second mover), we do not consider the SLU line rental as additional revenue, because
the rental of a copper SLU would cause revenues and costs at the same amount.

171 In fact there is no difference between the market shares below 20% because the infrastructure rented
is invariant to the amount of customers up to the time the DSLAMS of the second mover have to be
added by a second one — and even then there is only one additional fibre per street cabinet needed.
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in Table 35 and Figure 48. The incumbent case with additional wholesale revenues only
shows a slight improvement in its critical market shares. This is due to the fact, that the
second mover only purchases a relatively small amount of wholesale services from the
incumbent because of its relatively low critical market shares. However, adding
additional entrants would increase the effect.

Figure 48: Critical market shares for the VDSL incumbent case with infrastructure
wholesale income in Portugal
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Second, we consider the incumbent to roll out PON. The second mover is assumed to
roll out PON with 80% infrastructure sharing down to the distribution segment, or it uses
SLU at the distribution network instead, or it is rolling out a P2P architecture renting
80% of the infrastructure needed from the incumbent. All of the second mover rental
fees, now including the fibre SLU rental fees as well, are considered as additional
wholesale revenues for the appropriately modified cases and to the extent needed for
the critical market shares of the second mover cases, except the second mover PON
SLU case, where we assume 20% market share of the second mover172. The results of
this model specification are described in Table 36 and Figure 49.

172 The critical market shares for the case PON 80% infrastructure sharing with SLU in Portugal are
between 2% and 8% in the clusters dense urban to suburban.



v
V>
——

o
[e)

The Economics of Next Generation Access

186

Critical market shares for the PON incumbent case with additional

wholesale revenues in Portugal

Table 36:
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Figure 49: Critical market shares in the PON incumbent case with infrastructure

wholesale income in Portugal
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The model assumes in the PON and P2P cases the second movers to rent the access
network infrastructure to install fibre to all homes or the complete customer base of a
cluster. In effect, they rent a lot of infrastructure from the incumbent, thus, increasing
the incumbent’'s profitability (or reducing the critical market share). However, it is
interesting to note that in this market structure the duct renting entrant would itself
require a substantial share for profitability (rising from 37% in dense urban to 70% in
less urban). Adding the shares of the incumbent and entrant suggests that wholesaling
duct access would only be viable (total market share of incumbent plus duct renting
entrant <85%) in urban areas and would tend to result in a concentrated market
structure perhaps with the incumbent and one equally strong entrant as the only major
players in the market (there would be little further room in this structure for cable).

In the PON SLU cases the second mover rents infrastructure to a lesser extent. It only
rents as many fibres in the distribution segments as it actually needs to connect its
existing customers. Thus, there is a lower reduction in the critical market share.
However, the advantage would be increased with each additional entrant. This market
structure could support the incumbent and a number of competitors.173,

Third, we consider an incumbent P2P case with additional revenues from a second
mover P2P operator who rents fibre LLU as access network infrastructure. Since in
these cases our model results in low critical market shares for the second movers we
here assumed for those a received market share of 5% and 20%, respectively. The
results are described in Table 37 and Figure 50. A higher market share of the second
mover lowers the critical market share of the incumbent, but not to the same absolute
amount. Again a number of competitors could be supported in this market structure,
whilst adding an additional LLU competitor would further lower the incumbents’ critical
retail market share.

173 The incumbent might prefer the duct rental case because it would promote a duopoly, and even a
monopoly if the second mover fails. Furthermore, the rental of ducts for a second mover bears a
higher risk to achieve the (higher) critical market share compared to fibre LLU/ SLU.
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Table 37: Critical market shares of the P2P incumbent case with additional
wholesale LLU revenues in Portugal

P2P - P
Cases First Mover Cases Sensitivities
P2P incumbent P2P incumbent
+ wholesale revenues + wholesale revenues
from from
Cluster Accumulated P2P Incumbent 2nd mover P2P 2nd mover P2P
Customer Base Base Scenario LLU (5% market share) LLU (20% market share)
Dense Urban 0.9% 31% 28% 18%
Urban 3.7% 38% 35% 26%
Less Urban 19.2% 60% 57% 48%
Dense Subur 22.8% 82% 79% 69%
Suburban 29.8% n.v. n.v. n.v.
Less Suburbg 39.0% n.v. n.v. n.v.
Dense Rural 63.4% n.v. n.v. n.v.
Rural 100.0% n.v. n.v. n.v.

n.v. = Not viable

Source: WIK-C
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Figure 50: Critical market shares for the P2P incumbent case with additional
wholesale fibre LLU revenues in Portugal
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Summarizing the results of this section we can state that the additional revenues an
incumbent achieves by wholeselling its NGA infrastructure reduces its critical market

share

for a profitable NGA business significantly, even in the fibre LLU and SLU

business. On the other hand, as already shown in all country results, renting of already
existing duct infrastructure and fibre for a fair price improves the viability for the second
movers to a certain extent, but still requires very high market shares. Renting Fibre SLU
(or fibre LLU), however, introduces and improves replicability to a major extent. and can

result i

n outcomes compatible with effective competition.
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5.5 Spain
5.5.1 Market developments and regulatory background

5.5.1.1 Strategic positioning of the main players in the broadband market
Background

In Spain there are about 7,650 MDFs. Information about the number of street cabinets
as well as on the average sub-loop length is not publicly available.

According to the European Commission’s 13th Implementation Report, Telefonica has a
market share of 74.2 % regarding the fixed telephony market (by retail revenue) and a
market share of 56.1 % in the retail market of fixed broadband access lines (comprising
DSL, cable, FTTB/H, satellite, powerline communications and other technologies).

Telefonica

In 2007 and in 2008 Telefonica has been working on two field trials with a FTTN/VDSL2
and a FTTH/GPON network, respectively.

In March 2008 Telefonica informed the CMT about its intention of offering a
FTTH/GPON pre-commercial service that will last from March 31, 2008 until September
30, 2008. Telefonica notified CMT that it will soon pass 200k homes with GPON in
12 cities, and will pass 3 million homes with GPON by end-2010. Among the services
that will be offered, there are double play and triple play offers with speeds of up to
30 Mbps. It seems that Telefonica could be in a position to offer retail services based on
its new FTTH/GPON networks in October 2008.174

Up until now Telefonica is the only operator in Spain which has made public deployment
plans regarding FTTC/VDSL and FTTB/H. It seems that Telefonica is following an
FTTB/H rather than a VDSL approach in cities. However, Telefonica has also requested
modifications to the metallic loop spectrum plans, to facilitate VDSL from both the MDF
and from remote nodes. The latter, called MUXFINs (the acronym stands for (in
Spanish) “MUltipleXor Flexible de Interfaces Normalizadas”) are used by Telefonica to
offer retail broadband services. These remote nodes are connected to the core network

174 Telefonica has announced to launch a commercial fibre-optic broadband internet access network by
31 October, 2008. The announcement in addition specifies that direct fibre access (FTTx) at speeds of
up to 30Mbps will initially be restricted to selected areas of major cities including Madrid and
Barcelona, where it has already rolled out the network. Moreover, it is reported that an FTTx network
with national scope will cost Telefonica an estimated EUR 1 billion to complete. See TeleGeography
Comms Update, September 5, 2008.
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through optic fiber and to the end user premises through copper cable. MUXFINs are
located inside buildings rather than in street cabinets.

Ono

In May 2008 the cable network operator Ono announced that it will launch a broadband
internet pilot in the metropolitan area of Valladolid. Based on the Docsis 3.0 technology,
Ono aims to provide high speed connections of up to 100 Mbps. The operator plans to
test this technology for six months before the service's commercial launch in Madrid,
Valencia and Barcelona, scheduled for the last quarter of 2008.175 The planned
investment sum is EUR 75 mill. The network upgrade is to be completed in 2009.

Up until today, there is no specific retail price information announced by ONO.
Currently, the 25Mbps offered by ONO costs 75 Euros per month. The Spanish
newspaper “El Pais” published in June 2008 that in general terms in Spain the 100Mbps
access would cost 100 Euros.

5.5.1.2 Regulation, wholesale services
General principles of regulation of Next Generation Access Networks

In May 2007 the CMT launched a public consultation on Next Generation Access
Networks. The following issues were addressed in the consultation:

o deployment scenarios for the new access networks (VDSL, FTTN + VDSL,
FTTB + VDSL, FTTH, cable networks, wireless networks WiMAX and 3G
HSDPA);

e market review;
e civil works and deployment inside the buildings and

e digital divide.
The public consultation ended in June 2007.

In January 2008 the CMT published a document in which it laid out the principles and
main guidelines of the future regulation of the next generation access networks (NGA),
see CMT (2008). This document defines the principles that will inspire the specific
regulatory measures regarding NGAN and it also provides a summary of the responses
to the aforementioned public consultation.

175 Ono just recently has announced that they will begin to offer Internet access services of
100Mbps/5Mbps and 50Mbps/3Mbps at the end of September 2008. The offer will be available in
Madrid through 10 nodes which will be activated in a progressive way during the last 3 months of
2008.
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Provisional measures adopted by CMT in May 2008

Recently, in May 2008, the CMT approved a set of provisional measures aimed at
promoting the deployment of FTTH by alternative operators. According to Rodriguez
(2008) CMT has considered the immediate imposition of interim measures on
Telefonica to be essential because of:

o Telefonica’s urgent plans and expected schedule to launch commercial FTTH
services,

¢ the importance of allowing third operators to plan in advance the deployment of
investment strategies,

o the necessity that early wholesale services exist that allow operators to develop
competing offers, thus, making progress on the investment ladder.

The provisional measures focus on

e access to ducts and cabinets and

¢ virtual loop access in NGAN conveyance nodes.

The remedies imposed on Telefonica will be in force until CMT completes the definition
of markets 4 and 5.

Regarding access to ducts and cabinets the main obligations imposed are (see
Rodriguez (2008)):

o to meet reasonable requests for access to infrastructure elements (ducts,
manholes, etc.),

e cost-oriented prices,

e non-discrimination, i.e. equal treatment of operators regarding access and with
respect to offering services and access information on conditions not worse than
applied internally.

Moreover, transparency regarding access conditions is required; this refers to the
provision of information about infrastructures required by operators to design their
access requests, in particular:

o the list of FTTH/GPON nodes to be deployed until 2010, together with their
respective service area and the date when they will be operative (one month
after the interim measures are in force),
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¢ adequate information about infrastructures: space availability in those ducts and
manholes where Telefonica expects to deploy FTTH in the next 14 months (two
months after the interim measures are in force),

¢ adequate information about the affected infrastructures: space availability in
ducts and manholes (one year in advance to every fibre deployment).

Telefonica has to come to an agreement within a period of 4 months after initiation of
negotiations. In case an agreement cannot be reached the regulator will step in, and it
has to approve a resolution four months after its intervention is requested. For the
definition of the economic conditions of the agreement the regulator can take into
account the agreements about infrastructure sharing that already exist between
Telefonica and other operators, as well as resolutions about this type of conflicts that
were approved by the CMT.

Regarding virtual loop access the following was specified. In NGN exchanges where an
operator has required access to its associated infrastructure, Telefonica shall offer a
wholesale service called FTTH/GPON virtual loop (bucle virtual FTTH/GPON) subject to
the following obligations (see Rodriguez (2008)):

e Meeting reasonable requests, ensuring technical replicability of the FTTH
network functionalities, thus allowing the provision of equivalent retail services
(available in four months after interim measures are in force);

e Reasonable prices, avoiding margin squeeze practices;

¢ Non-discrimination, consisting in equal treatment of operators regarding access
and regarding the offering of services and access information on conditions not
worse than applied internally;

e Transparency in access conditions, i.e. the provision of information that allows
operators to efficiently request wholesale services. This relates on the one hand
to estimates of the expected coverage achieved by the NGN exchanges (e.g.
homes passed); this must be updated monthly. On the other hand information
has to be provided regarding the buildings connected by FTTH to every NGN
exchange; this information must be updated daily.

Overall, it is worth noting that the provisional measures apparently do not envisage any
medium term access to Telefonica’s fibre-based infrastructure (no fibre unbundling has
been imposed so far in Spain). Moreover, the requirement for virtual loop access was
dependent on a commitment by the receiving operator to use duct access from
Telefonica to build their own infrastructure.

On 31 July 2008, the CMT revised the provisional measures of 8 May 2008 following
the appeals filed by Telefonica and by other operators. The obligation on Telefonica to
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provide ‘virtual GPON/FTTH loop access’ was removed, on the grounds that this
‘secondary remedy’ was no longer necessary given that the ‘primary remedy’ (civil
infrastructure access) will be operational by 16 September 2008 (the CMT decision
relies in this respect on statements made by Telefonica in a letter dated 28 July 2008,
which is summarised in the CMT decision of 31 July 2008). On the same date, CMT
also approved regulatory principles relating to remote node deployment. To be more
precise, the CMT states that the obligation imposed on Telefonica of offering access to
its civil works infrastructure embraces also the spaces, channels, chambers and ducts
that Telefonica has in the areas where the retail broadband service is provided through
the remote nodes.176

5.5.2 Model results

5.5.2.1 Country specific assumptions

The total potential customer base in Spain amounts to 26.1 million customers. 23.73
million of these are residential customers (households) and 2.37 million are business
customers. Like in all other countries these numbers are inflated by broadband
customers using cable modems for internet access, mobile-only households and those
not using electronic communication services at all.

Comparing Spain with the other five countries considered in this study cable has a
relatively strong role in the national broadband market (No. 2 of the six countries).
Already 20% of all broadband customers are currently served by the cable operators.
As already mentioned in the section above the cable operator ONO has announced to
invest nationwide in broadband Internet access in the near future and thus improves its
competitive position.

In Spain there also is a medium strong penetration of mobile-only users, being 16%177.

These aspects imply the conclusion that fixed-line operators might not be able to
address the total broadband customer base, rather only 70 — 80 % of it due to the fact
that there is at least some intermodal competition.

In Spain the potential customer base (Table 38) living in dense populated areas is
higher (1.7%) compared to Germany (0.2%), but lower compared to France (2.6%).
12.2% of the population live in the three urban clusters (dense urban, urban, less

176 CMT press release August 1, 2008: “La CMT da luz verde a la fibra de Telefénica con la condicién de
que ésta abra sus canalizaciones”.
177 See EU Commission (2008).
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urban), and with ~ 70% a high share of it is living in rural areas. Thus, Spain is a
country with comparable sized urban and suburban areas and a strong rural area.

Table 38: Spatial distribution of the customer base in Spain

Spain

Customer base

Cluster Type

in mill. in % accumulated %

Dense Urban 0.4 1.7 1.7

Urban 0.7 2.8 4.5
Less Urban 2.1 7.7 12.2
Dense Suburban 1.1 4.3 16.5
Suburban 3.4 13.1 29.6
Less Suburban 0.1 0.2 29.8
Dense Rural 9.8 37.6 67.4
Rural 8.5 32.6 100.0

Total 26.1 100.0
Source: WIK-C

Table 39 shows parameters of the Spanish PSTN network. According to the number of
MDF it is relatively decentralized, according to the number of street cabinets it is
medium centralized, having approximately 10 street cabinets per MDF on average,
which is comparable to France (9). The average sub-loop length is medium (~ 500 m)
and should be analysed in more detail with regard to roll out VDSL. Remember that a
sub-loop length above 500 m is already critical for the bandwidth transmittable.

Another technical problem might occur in "street cabinets" (MUXFINs) with high
customer concentration, because the larger the number of VDSL customer ports the
more heat has to be transported outside (by ventilators) or cooled down (by air
condition). These difficulties may increase if the street distribution frames are located in
manholes, because these may have to be enlarged for getting more space (additional
digging and larger manholes) and the installation of air condition could cause higher
additional cost. These facts have been reported by ECTA members. On the other hand,
Telefonica announced to roll out VDSL beside GPON. Due to the fact that there are no
published data about the details of the existing access network and VDSL roll-out we
can only give a hint to possible technological problems but will consider VDSL as an
architectural choice for the incumbent. Competitors face the same risks, but in addition
do know little about the Telefonica VDSL roll-out and therefore lack a reliable base for
own VDSL cases. Therefore we did not model a competitor's VDSL solution.
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It is reported by ECTA that there exists an empty duct network being constructed in the
late '90s being intended for broadband use in Spain, named FOTON178, But there is no
information about it publicly available, neither where it is nor to what extent (e.g. homes
passed) it exists nor prices for its usage. Therefore we did not take this concrete
infrastructure as existing empty ducts into account being usable already for a first
mover, but our cases for second movers take duct rental into account to different
degrees of usage'79.

Table 39: Structural parameters of the PSTN network in Spain
Total number of main distribution frames ~7.600
Total number of street cabinets ~74.000
Average sub-loop length (in metres) ~500
Source: WIK-C

We assume a further increase of broadband penetration to app. 82% in the Spanish
market. Around 18% of all customers remain subscribers of a single play telephony
service. Compared to France there is a remarkable difference between the ARPU for
double and triple play services, thus while in France IP-TV at the moment is sold as a
free add-on to double play, in Spain it is a recognizable additional service.

Table 40: Assumptions on average revenues per subscriber in Spain
: Average revenue per Share of the total q
LRSS subscriber (in €) customer base (in %) CzatlElee)
Single Play 20.0 18.2 18.2
Double Play 35.0 59.1 77.3
Triple Play 53.0 13.6 90.9
Business 55.0 9.1 100.0
Average Total 36.5 100.0
Source: WIK-C

The weighted average of the ARPU used in the calculations of the model is assumed as
36.5 € per month and subscriber. This average is calculated out of the ARPUs for the
different services and the share these services will be bought as deployed in Table 40.

178 May be comparable to the Italian Socrate project (section 5.3.1.1).
179 Therefore this infrastructure (and other extisting ducts and fibres) is at least considered in the second
mover cases.
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For all scenarios we use a WACC of 10.0 %, which is our default value for the interest
rate the regulatory authority uses to calculate ex ante regulated wholesale services and
which is in line compared to other European countries.

It is worth to mention, that the use of aerial cabling in Spain is high and already starts in
the suburban areas, which may decrease infrastructural cost. Due to the lower
construction cost and the large amount of MDF sites in rural areas we reduced the
average revenue received for a sold MDF location in Spain to 500,000 €.

5.5.2.2 Model scenario results

For Spain we consider all three subscriber broadband access architectures of this
study, VDSL, PON and P2P in the case of the incumbent. For the competitive cases we
only consider PON and P2P for the reasons described in section 5.5.2.1 above. An
overview of the results of the critical market shares in each cluster gives Table 41 to
Table 43.

According to our results in Table 41 Telefonica could profitably roll out a VDSL network
up to the dense rural cluster or for ~ 67% of the broadband customer base. Up to the
suburban cluster only a moderate market share (below 13%) is needed, above it (less
suburban, dense rural) it is rising from 45 to 62%. This reflects the large scale effect of
having relatively high numbers of subscribers per street cabinet in the first areas. In
spite of having a major share of homes connected per aerial cabling the rural area does
not get profitable at all. This reflects the distribution of many small MDFs in the rural
cluster.

For an operator not being the incumbent and rolling out VDSL as a first mover one
could expect higher critical market shares needed compared to the incumbent, as
already shown for the other countries, reflecting the worse cost structure and the fact
not having an extraordinary income from dismantling MDF locations. But due to the fact
that there is no information base available for a reliable investment planning and
considering the investment risks related to that, there is no competitor known planning
to roll out VDSL, therefore we did not model this competitive case.
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Table 41: Market and regulatory scenarios for rolling out VDSL in Spain
VDSL - ES
Cases First Mover Case
Cluster Accumulated Incumbent
Customer Base
Dense Urban 1.7% 8%
Urban 4.5% 7%
Less Urban 12.2% 7%
Dense Suburban 16.5% 9%
Suburban 29.6% 11%
Less Suburban 29.8% 45%
Dense Rural 67.4% 62%
Rural 100.0% n.v.

n.v. = Not viable

Source: WIK-C
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Interpreting the results one has to keep in mind the relatively high market shares of
cable and mobile operators (mobile-only).

Table 42 summarises the model results if the operators roll out FTTH-PON in Spain. A
profitable roll-out for the incumbent is possible only for the urban clusters. In the dense
suburban and suburban clusters the critical market shares are 79 and 98% respectively.
Due to the high market shares of cable and mobile-only customers we assume these
market shares already not to be achievable, thus the cases in these areas not to be

profitable.
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Critical market shares under different market and regulatory scenarios for

Table 42:

rolling out FTTH-PON in Spain180
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180 The percentage values in the table indicate the critical market shares for profitability, i.e. the revenue

— cost break even.
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Even on the basis of duct access, the profitability of rolling out a second PON
infrastructure is less profitable and is, if at all, limited for a second mover to the dense
urban and urban clusters with critical market shares of 44 and 47% respectively (case
80% duct). These are shares for the second mover, thus the first mover already has
market shares. Basis for this assertion is our assessment that critical market shares
above 70 - 80% do not result in a profitable business case in a specific area due to the
intensive intermodal competition by cable and due to mobile-only customers.

The potential for competition increases significantly if there is no need for duplicating
inhouse and sub-loop cables for the second movers. If fibre sub-loops from the splitter
location are available, the second mover only needs to rent the customer access lines
required to connect the active customers. The critical market shares decrease below
39% in the worst case and in many clusters they are even below 10% for the alternative
operators. Under these circumstances viable competition seems to be a relevant market
outcome because several operators have the chance to replicate the incumbent’'s PON
roll-out. This results hold for all clusters where a first mover can roll out a PON network
profitably.

Table 43 describes the results for a FTTH P2P architecture. A profitable roll-out for the
incumbent would be limited to the 3 urban clusters or to 12.2% of the customer base. In
the dense suburban cluster the incumbent would need a critical market share of 94%,
which we qualify not to be achievable under the specific Spanish intermodal competition
conditions.
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Table 43: Critical market shares under different market and regulatory
scenarios for rolling out FTTH-P2P in Spain181

P2P - ES

Cases First Mover Cases Second Mover Cases

80% 20%

Cluster Accumulated [Stand Alone Incumbent Infrastructure Infrastructure
Customer Base Sharing Sharing

Dense Urban 1.7% 42% 41% 57% 53%
Urban 4.5% 47% 46% 61% 57%
Less Urban 12.2% 61% 59% 76% 75%
Dense Suburban 16.5% 98% 94% n.v. n.v.
Suburban 29.6% n.v. n.v. n.v. n.v.
Less Suburban 29.8% n.v. n.v. n.v. n.v.
Dense Rural 67.4% n.v. n.v. n.v. n.v.
Rural 100.0% n.v. n.v n.v. n.v.

n.v. = Not viable
Source: WIK-C

Alternative second mover operators even with duct access need higher critical market
shares compared with the incumbent and can roll out P2P in the first two clusters only,
thus serving a customer base of 4.5% only. But requiring a critical market share
between 53 and 57% it is already very unlikely that a roll-out is replicable (depending on
the market share of the other operators (incumbent, cable, mobile-only).

5.5.2.3 Summary of results

Figure 51 and Figure 52 below describe the roll-out conditions for the various NGA
technologies in Spain. While Figure 51 describes the roll-out conditions of an
incumbent, Figure 52 describes the results for an alternative operator under the
optimistic assumption of infrastructure sharing, where we assume that with effective

181 The percentage values in the table indicate the critical market shares for profitability, i.e. the revenue
— cost break even.
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regulation 80% of the cables needed can use already existing infrastructure (ducts and/
or poles for aerial cabling) of the incumbent.

Figure 51: NGA roll-out opportunities of the incumbent by technology in Spain
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Figure 52: NGA roll-out opportunities of an alternative operator in case of
80% infrastructure sharing in Spain
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For Spain the main results are:

(1)

(2)

3)
(4)

®)

(6)

(7)
(8)

5.6

Due to the underground construction of “street cabinets” and the relatively high
amount of sub-loop lines in these concentrators of the urban and suburban areas
the use of VDSL as a NGA access technology should be considered carefully due
to possible heat dissemination problems and additional cost for digging.

A profitable VDSL roll-out for the incumbent might be limited to ~ 67% of the
potential customer base.

A profitable FTTH roll-out is limited to 12.2% of the potential customer base.

The FTTH architectures need a higher investment and cause higher costs
compared to VDSL.

The P2P architecture is characterised by higher investments compared to the
PON architecture in all cases and scenarios.

Alternative operators can roll out FTTH to a lesser degree than the incumbent
even under optimistic infrastructure sharing assumptions.

Replicability of FTTH is, if at all, limited to one alternative operator.

Fibre LLU in case of P2P and fibre SLU in case of PON increases replicability
significantly and enables viable competition in the most clusters where a first
mover rolls out the FTTH infrastructure. Replicability is not given in the clusters
less suburban and below.

Sweden

5.6.1 Market developments and regulatory background

5.6.1.1 Strategic positioning of the main players in the broadband market

Background

In Sweden there are about 8,200 MDFs. Information about the number of street
cabinets is not publicly available. The average sub-loop length is about 400 m.
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Broadband penetration in Sweden mainly rests on xDSL (61 %). Cable TV accounts for
24 % and fibre LAN for 15 %182 of all broadband connections. A report from FTTH
Council Europe stated that Sweden had 7 % FTTB/FTTH household penetration by
mid-2007, the highest in Europe, with over 400,000 households enjoying access to a
direct fibre connection by that date (TeleGeography March 14, 2008). As of end of
2006, around 35 % of all apartments in Multi Dwelling Units (MDUs) with FTTB/H
potential have already been installed (Helgesson (2007)).

According to the European Commission’s 13th Implementation Report, TeliaSonera has
a market share of 56.0 % regarding the fixed telephony market (by retail revenue) and a
market share of 37.5 % in the retail market for fixed broadband access lines (comprising
DSL, cable, FTTB/H, satellite, powerline communications and other technologies).

There are three different business models in the market for electronic communications
services in Sweden:

o Entities deploying and owning fibre; examples are municipal companies like
Stokab in Stockholm (public company) and housing companies (often public
companies) like Svenska Bostader. These entities mainly focus on a carrier's
carrier strategic approach.

o Network operators; examples are the incumbent TeliaSonera and the alternative
telco B2 (now owned by Telenor). They deploy active equipment and connect to
end users.

¢ Internet Service Providers, Application Service Providers.
TeliaSonera

Until very recently TeliaSonera had not initiated any major fibre access rollout in
Sweden, rather, the focus was mostly on DSL technology to deliver the triple play
services package. 183 In March 2008, however, TeliaSonera has announced plans to
deploy a mixture of next-generation fixed broadband access technologies. Spread over
a period of 5 years, the initiative is to involve between 1.5 to 2 mill. households and
enterprises all over Sweden.

It is planned to use a mixture of technologies comprising both fibre access and VDSL2
technology. Depending on the specific local/regional circumstances, TeliaSonera will
rely on point-to-point fibre, PON, and VDSL2 from existing local exchanges.

182 This mainly refers to FTTB and use of CAT5 cable in-house.

183 TeliaSonera has been involved in some collaborative, local municipal projects and has hooked up
some buildings with fibre LAN extensions to individual apartments, in a few major cities in Sweden. In
Finland TeliaSonera has already announced to start FTTH deployment. See LightReading Europe,
March 13, 2008; http://www.lightreading.com/document.asp?doc_id=148297&print=true; downloaded
June 3, 2008.
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TeliaSonera underlined that there are no plans to deploy remote DSLAMs in street
cabinets as part of a FTTC/VDSL strategy, rather, if fibre is deployed then it will rely on
FTTB. TeliaSonera has announced that the broadband upgrade will also necessitate
additional capacity in the metro networks and in the core network.

Deploying the new infrastructure, TeliaSonera will collaborate with external parties such
as municipalities, building owners and housing co-operatives, see below. TeliaSonera
has committed to deploy the new high-speed access network not only in the major
metropolitan centres but also in smaller towns and communities.

Municipal networks

The Swedish government initiated “neutral active networks” in 1999. These networks
are mainly financed from tax revenues. TeleGeography reports that 119 out of 153 local
fibre/LAN broadband networks in Sweden are directly owned by municipal authorities or
municipally run companies.184

The biggest of such local companies is Stokab. Stokab was founded in 1994 and is
owned by Stadshus AB, which, in turn, is owned by the City of Stockholm. Stokab‘s
main task is the deployment, operation and maintenance of the fibre optic network in
Stockholm and its surroundings as well as renting fibre connections. The business
model is infrastructure focused, i.e. Stokab is the owner of an operator-neutral network
which provides point to point dark fibre links to third parties (network operators as well
as directly to end-users (businesses) based on commercial agreements. Stokab also
administers and develops the overall communications network of the City of Stockholm,
thus, supporting government and public institutions. The City of Stockholm has selected
Stokab to be the only player allowed to deploy fibre within Stockholm. Apart from
Stokab only Telia has rights of way anywhere in Sweden, i.e. also in Stockholm. Thus,
competitors claim to have a disadvantage.

Stokab deploys “Fibre to the Neighbourhood” but also FTTB (basement of the building).
Stokab pursues a specific technical deployment approach. Within a defined area a
specific building is selected which is to become a so called “block node”. Each block
comprises about 250 apartments. Fibre is then deployed first between the metro
network and the basement of the designated block node. Then Stokab installs a
multiduct system through all basements of the buildings within the block in a ring
structure. Each building is equipped with a delivery point at which Stokab can clamp in
a bidirectional way a micro duct from the multiduct ring. In case a house owner wants to
get access to a specific broadband operator the fibre strand will be blown into the duct.

184 Alternative telcos marketing direct fibre services include Telenor and its two local subsidiaries
Bredbandsbolaget (a.k.a. B2) and Glocalnet, Tele2, and TDC Song.
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Deploying its network infrastructure Stokab can make use of infrastructure of other
utilities (water, electricity). Stokab uses also railway and metro infrastructure as well as
under water cable.

Regarding in-house infrastructure Stokab is cooperating with real estate companies like
e.g. Svenska Bostader, Familjebostader, or Stockholmshem which implement the
passive in-house cabling. Also the real estate companies are using micro ducts through
which the fibre required by their tenants are blown.

Stokab reports185 that its current network comprises 1 million fibre km, 4.500 cable km,
300 cross connects and 6,000 ODFs. In April 2008, the City of Stockholm has decided
to give Stokab the task to roll out fibre to an additional 300,000 households in
Stockholm. This project is planned to be finalised in 2012; Stokab will then reach 90 %
of all households in Stockholm.

5.6.1.2 Regulation, wholesale services
Access to dark fibre, ducts

TeliaSonera has been obliged by regulation to provide dark fibre as backhaul to MDF's.
However, this decision by PTS has been overruled by the Administrative Court. Thus,
TeliaSonera today does not have an obligation to provide dark fibre to wholesale
customers.

Telia has sold/rented dark fibre to competitors, often used for backhaul purposes.
However, market players from Sweden report that TeliaSonera has ceased providing
this, resulting in a substantial downturn of the ULL business.

Moreover, there is an access option which is called “WDM” offered by Telia, i.e. it is
based on wave division multiplexing. However, to the best of our knowledge Tele 2
usually is the only applicant, in reality it is dark fibre that is delivered.

There is no regulation in place in Sweden regarding access to ducts. Also duct sharing
is not offered in Sweden at the moment.

Municipal networks

Several market participants stress challenges for competition policy and regulation with
respect to the municipal networks mentioned above.

One issue addressed is that public money has been given to the municipalities to
deploy broadband infrastructure only in areas where it is uneconomic for market players
to do so. The actual behaviour of municipal network entities, however, is not meeting
this requirement, rather, so market players claim, they are deploying infrastructure also

185 See Lundberg (2008).
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in areas where it would very well be reasonable for a competitor to deploy own
infrastructure. Thus, such a situation is viewed as not being market conform. 186

The fact that the municipal fibre networks have been funded by government gives rise
to another claim: interviewees argue that the networks should be open for wholesale
customers. However, several municipalities have chosen not to provide dark fibre or no
access to their infrastructure at all. Rather, they are migrating to offer capacity products
(e.g. managed bandwidth). Some of them have even started offering competing
services in the retail market, thus, becoming Full Service Providers.

Several market participants from Sweden claim that the prices of municipal fibre
network providers are not market driven. In addition, they point out that virtually no
SLAs are available.

Helgesson (2007), representing the B2 view, claims that the “neutral active networks”
(i.e. the networks deployed and owned by municipalities) have effectively put a brake on
fibre growth in Sweden, i.e. that FTTB/H is losing market share to LLU solutions. The
author therefore stresses that actions are needed on neutral active networks; in
particular they should neither be allowed to receive government funding nor be seen by
officials as the only "acceptable solution”.

Access to sub-loops, bitstream access

TeliaSonera is obliged to provide access to sub-loops under its obligation in the ULL-
market. However, this option has only been used by alternative network operators to a
very limited extent to date. The main issue in this context is the roll-out costs. Market
participants mention a number of arguments: information about the street cabinets is
limited; TeliaSonera does not offer collocation in street cabinets; TeliaSonera does not
provide back-haul to cabinets, and TeliaSonera limits the use of VDSL from cabinets to
cabinets placed more than 1,400 metres from MDFs.

Bitstream is provided by TeliaSonera from MDFs and aggregated in 100 interconnects
around the country.

Access to information

Regarding ducts and dark fibre there is no aggregated information available. Rather,
market participants from Sweden point out that requests on availability are made on a
case by case basis. They claim that the NRA is informed but has so far not been able to
enforce regulation to solve the problem.

186 Helgesson (2007) concludes that the municipal network approach, actually designed for rural areas,
skewes competition in larger, densely populated cities.
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Aerial deployment
Our interviewees report that aerial deployment is allowed in Sweden.
Phasing out of MDFs, stranded investment

Competitors confirm that so far the investments made by TeliaSonera have not led to
their investments being stranded. They stress, however, also that the reference offer for
ULL in Sweden provides TeliaSonera with the possibility to phase out MDF’s without
any compensation for a competitor.

5.6.2 Model results

5.6.2.1 Country specific assumption

The total potential broadband customer base in Sweden amounts to 5.3 mill. customers.
This number includes customers which are currently using cable modem services,
mobile-only households and non-users of electronic communication services. For this
reason the de facto addressable market for fixed-line operators may be smaller.

Cable is a very relevant broadband technology in Sweden. Cable operators currently
have a 19% market share in broadband. The number of mobile-only households in
Sweden amounts to only 3% which is well below the European average of 24%187.
Thus, taking these numbers as a reference for the future, it may become difficult for
fixed-line operators to address more than 80% of the potential customer base.

In Sweden nearly no inhabitants live in high density areas as defined by our density
criteria. Only 0.4 mill. customers are located in the less urban cluster. The majority of
customers live in suburban and less suburban areas (39.2 %) and in dense rural and
rural areas ( 42.5%).

187 See EU Commission (2008).
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Table 44: Spatial distribution of the customer base in Sweden

Sweden

Customer Base

Cluster Type

in mill. in % accumulated %
Dense Urban not existing not existing not existing
Urban not existing not existing not existing
Less Urban 0.4 8.0 8.0
Dense Suburban 0.5 10.3 18.3
Suburban 0.7 13.7 32.0
Less Suburban 1.4 255 57.5
Dense Rural 0.5 8.7 66.2
Rural 1.8 33.8 100.0
Total 5.3 100.0
Source: WIK-C

Table 45 outlines that this distribution of the population is reflected in the relatively high
number of MDFs (8,200). On the other hand, there are only about 4 street cabinets per
MDF reducing the investment needs for rolling out VDSL.

Table 45: Structural parameters of the PSTN network in Sweden
Structural parameter Value ‘
Total number of main distribution frames ~ 8,200
Total number of street cabinets ~ 30,500
Average sub-loop length (in metres) ~ 330
Source: WIK-C

In Table 46 our revenue assumptions for Sweden are shown. The relatively low level of
the average revenue (34.2 € per month) reflects the high degree of competition in the
Swedish broadband market.
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Table 46: Assumptions on average revenues per subscriber in Sweden
Type of subscriber Average revenue per Share of the tqta!’ customer
subscriber (in €) base (in %)
Single Play 16.5 18.0
Double Play 345 58.6
Triple Play 45.0 13.5
Business 50.0 9.9
Total 34.2 100.0
Source: WIK-C

For all scenarios we assume a WACC of 9.2% which reflects the interest rate the
Regulatory Authority uses to calculate regulated wholesale prices of TeliaSonera.

5.6.2.2 Model scenario results

As already suggested by the distribution of population and the structure of the network,
VDSL can profitably be rolled out only for 18.3% of the customer base. However, the
roll-out conditions are attractive in these areas. The incumbent would only need a 2%
market share for profitability in the less urban cluster and 12% in the dense suburban
cluster.
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Critical market shares under different market and regulatory

scenarios for rolling-out VDSL in Sweden188
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188 The percentage values in the table indicate the critical market shares for profitability, i.e. the revenue

— cost break even.
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Second movers need, in all scenarios, much higher market shares for profitability and
they can profitably invest in VDSL only in the less urban cluster, even with a supportive
regulatory framework. The critical market shares indicate potential replicability for more
than one alternative operator under favourable regulatory conditions.

Similar to VDSL, the coverage of FTTH in Sweden can be extended to 18.3% or about
1 mill. of the broadband customer base. Parallel infrastructures are only viable in the
less urban cluster or for 8% of the customer base. If alternative operators do not only
obtain access to ducts but also to fibre SLU, replicability of FTTH-PON and therefore
competition can be extended from the less urban to the suburban cluster. Also in
Sweden, fibre SLU enables competition in the clusters where FTTH-PON is viable for a
first mover.
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Critical market shares under different market and regulatory scenarios for

Table 48:

rolling-out FTTH-PON in Sweden189
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189 The percentage values in the table indicate the critical market shares for profitability, i.e. the revenue

— cost break even.
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As Table 49 shows, only the incumbent operator could profitably build a FTTH-P2P
network in the dense suburban cluster and for 18.3% of the customer base. Alternative
operators can theoretically roll out a P2P network in the less urban cluster. The high
market shares required, however, indicate that de facto a P2P network will not be
replicable in Sweden at all. The only way to introduce competition at the network level

requires the availability of fibre LLU.

Table 49: Critical market shares under different market and regulatory scenarios for
rolling out FTTH-P2P in Sweden190
P2P -S
Cases First Mover Cases Second Mover Cases
80% 20%
Cluster Accumulated |Stand Alone Incumbent |Infrastructure Infrastructure
Customer Base Sharing Sharing
Dense Urban not existing not existing not existing | not existing  not existing
Urban not existing not existing not existing | not existing  not existing
Less Urban 8.0% 28% 19% 49% 38%
Dense Suburban 18.3% n.v 62% n.v n.v
Suburban 32.0% n.v n.v n.v n.v
Less Suburban 57.5% n.v n.v n.v n.v
Dense Rural 66.3% n.v n.v n.v n.v
Rural 100.0% n.v n.v n.v n.v

n.v. = Not viable
Source: WIK-C

190 The percentage values in the table indicate the critical market shares for profitability, i.e. the revenue
— cost break even.




216 The Economics of Next Generation Access co

5.6.2.3 Summary of results

Figure 53 and Figure 54 below summarise the NGA roll-out opportunities in Sweden for
the incumbent and for alternative operators under favourable regulatory conditions.

Figure 53: NGA roll-out opportunities of the incumbent by technology in
Sweden
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Figure 54: NGA roll-out opportunities of an alternative operator in case of 80%
infrastructure sharing in Sweden
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We summarise the results as follows:

(1)

(2)
3)
(4)
®)

(6)

(7)

(8)

5.7

(1)

Any NGA technology can be rolled out in Sweden for only 18.3% of the customer
base.

FTTH needs significant higher critical market shares than VDSL.
The roll-out conditions of VDSL are very attractive in two clusters.
Infrastructure-based replicability, if at all, is limited to just one cluster in Sweden.

De facto alternative operators can only compete as second movers in FTTH, if
fibre SLU in case of PON and fibre LLU in case of P2P is available as an access
opportunity.

Already for a longer period of time there is public funding for FTTH infrastructures
in the urban and suburban areas. Thus the only attractive areas for private NGA
investment already have been covered.

Since VDSL is less future proof than FTTH (supports less bandwidth) one could
expect that nobody would invest in VDSL competing with already existing FTTH
public accessible infrastructure.

In order to cover the more rural areas one could expect that the public funding of
FTTH infrastructures will be continued, maybe supported by wireless access
solutions in the extremely sparse populated areas.

General results

We modelled three architectural approaches for NGA, FTTC-VDSL, FTTH-PON
and FTTH-P2P. In general, their profitability (in terms of coverage and critical
market share to be achieved) is ranked in the order above, the most profitable is
VDSL, followed by PON and then by P2P. This ranking does not consider whether
the different capabilities support high bandwidth, are future proof and ease an
unbundling approach. Likewise, it does not consider the possible degree of
replicability in the case of fibre SLU/ LLU. 191

191

VDSL might not be a suitable solution for broadband access networks due to technical or operational
restrictions. On the one hand, a major amount of copper sub-loops (e.g. 25%) is longer than 1 km (like
in France with an average sub-loop length of 750m) the bandwidth on these lines is reduced to ADSL
or even less, unsuitable for high speed broadband transmission. On the other hand, the street
cabinets do not allow to disseminate the heat of the active equipment (the DSLAMs) or only at
prohibitive costs.
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The costs of access network infrastructure depend on the population density of the
area served. Therefore we define clusters of the same line density per country and
calculate the profitability for each cluster independently. The results confirmed our
basic assumption: the denser populated the more profitable the NGA business in
that area.

All cases show that the roll-out for a NGA network is not profitable for all regions
(clusters) of a country, neither for the incumbent nor for its competitors192,

Profitability/viability in our model is measured by the size of the critical market
share in a dedicated cluster needed for a revenue/cost break even. The lower the
critical market share the higher the profitability (and below certain values the
replicability). In order to compare architectural approaches and/or regulatory
measures for a country one does not only have to compare the critical market
shares per cluster but also the profitable degree of population coverage.

The market share we use is the share of the total customer base, including TV-
cable network and mobile-only users and the amount of users not using
telecommunication networks at all. Thus, the market for broadband services will
effectively be smaller and the critical market shares in terms of the de facto
addressable market will therefore be larger than the figures in this study.

We modelled two first mover cases, one for the incumbent and one for an operator
not having the incumbent history and advantages. The model results show an
advantage for the incumbent in all three architectures due to the fact that it better
takes advantage of sharing the infrastructure with additional non NGA usages (e.g.
leased lines) and of closing/selling of MDF sites.

The figures shown for the incumbent cases rely on two basic assumptions
underestimating the profitability for the incumbent in comparison with the other
operators, the static approach (no ramp up cost considered, better time to market
for the incumbent) and the LRIC bottom-up type of modelling (cost considered for
already existing and depreciated infrastructure) (see sections 4.2.1 and 4.2.2).

We have modelled several regulatory measures relating to the use and share of
infrastructure (section 4.1.4). These measures can be combined with each other in
rational variants. Some combinations of regulatory measures result in more
efficient network roll-outs than pure solutions of one type, depending on the
architecture (e.g. in a P2P architecture the self construction of ducts in the
backhaul segment may be more profitable than renting existing ducts or even dark

192

There is one exception for VDSL in Italy, which is at the edge of viability in the rural cluster (section
5.3.2.2, Table 25).



a
o

Z
e/
— aX

(9)

(10)

(11)

(12)

(13)

(14)

(15)

T The Economics of Next Generation Access 219

fiore193). Thus, the choice between different regulatory options (wholesale
products) increases profitability and hence replicability for second movers.

Replicability, if at all, is only given in the denser populated areas.

The options of duct access or fibre access improve the profitability/ replicability of
second movers, but still to a limited amount of population in the order of
decreasing population density and the order of architectural solutions already
described in (1) (VDSL, PON, P2P). They will not significantly improve replicability.

Fibre LLU in case of P2P and fibre SLU in case of PON increase replicability
significantly and enable viable competition in all clusters where a first mover rolls
out the FTTH infrastructure. Replicability is not given in the less populated clusters
(e.g. less suburban and below, depending on national circumstances).

Additional revenues from an infrastructure wholesale business improve the
business case for the incumbent even more (section 5.4.2.4), lowering the critical
market shares and perhaps enlarging the customer base, thus reducing the risk of
investment. Any wholesale offering improves the NGA profitability conditions of the
incumbent. Offering duct access, however, is more profitable than offering fibre
SLU/ LLU.

Increasing the WACC for the calculation of wholesale infrastructure products in
order to consider the additional risk of an incumbent to invest in the NGA business
(or for other reasons) results in deteriorating profitability and replicability for the
competitors (section 5.2.2.4) significantly and in improving the profitability for the
incumbent.

Increasing or decreasing the ARPU by the same percentage results in
disproportionate effects on the critical market share. The relative effect of
decreasing the ARPU is stronger than the relative effect of increasing it. In
general, the ‘elasticity’ is greater than one: the relative change of the critical
market share is higher than the relative change of the ARPU (section 5.1.2.4).

A decrease of infrastructure costs improves profitability and coverage significantly.
Several possibilities can be observed: non-discriminatory use of existing public
infrastructure at low cost (e.g. sewers in Paris), non-discriminatory use of existing
infrastructure of the incumbent (e.g. Socrate infrastructure in ltaly), low
construction costs (e.g. Portugal), high degree and sharing of aerial infrastructure
(e.g. Portugal, ltaly,...), the use of fibre SLU and LLU, and last but not least,
effective and cooperative processes to get access to existing infrastructure (not

193 See sections 5.4.2.2 (Table 34) and 5.5.2.2 (Table 43) for examples.
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considered in the cost model). These factors have been used to parameterize the
model for each country.

(16) The investment per home passed in the case of a stand-alone operator (not being
the incumbent, without regulatory measures) connecting all homes in the viable
clusters differs from country to country and is increasing from cluster to cluster.
Table 50 presents the investment per home passed in the urban cluster across all
countries as an example194. The figures do not include investment for CPE or
inhouse cabling since this investment will be conducted only if the customer is
connected to the network.

Table 50: Investment per home passed (in Euro), urban cluster, stand-alone
first mover*

VDSL 201 n.v. 149 82 100 190
PON 793 619 393 616 714 389
P2P 919 930 530 776 859 504

* Based on the investment of the urban cluster. No consideration of inhouse cabling and CPE.

Source: WIK-C

The difference between the VDSL and the FTTH stand-alone architectures is
mainly caused by the fact that the distribution cable segment in VDSL does not
have to be invested; rather, it is rented via copper SLU. Portugal in general is
cheaper in its construction costs, which is reflected in the investment
requirements. Sweden has the shortest distribution cable length in the urban and
less urban cluster, respectively. The effect of an attractively priced existing
infrastructure can be observed in Italy (Socrate) and France. However, in France
this effect is compensated by the long access lines.

The VDSL investment is the highest in Germany, followed by Italy, Sweden, Spain
and Portugal. A comparison between Germany and Portugal points out that the
investment in civil engineering is remarkably higher in Germany than in Portugal.
In Portugal the digging cost per trench metre is relatively low and the same holds
for the number of street cabinets which, in turn, determines the required number
of trenches linking each street cabinet to the metro core location. Both parameters
tend to decrease the investment in civil engineering. Another aspect for the

194 We have chosen the stand-alone case as a basis for comparison because it is defined by the lowest
share of rented infrastructure and therefore it eliminates additional sources of differences between the
countries. For the same reason we just have chosen a cluster of similar population density instead of
calculating averages across all viable clusters, because these values are, besides others, influenced
by the different ARPUs. For Sweden we have taken the less urban instead of the urban cluster,
reflecting that population density starts with less urban.
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difference between the two countries is the average number of subscribers per
street cabinet which is higher in Portugal. In combination with a slightly lower
investment per street cabinet it leads to half the per-subscriber investment in
Germany.

If the roll-out focuses on FTTH-PON, an ltalian operator can expect the lowest
investment per home passed. On the contrary, the investment will be highest for a
German operator. It is about two times higher than in Italy. The difference mainly
results from the Socrate network. The Italian operator rents these existing ducts
for about half of its required infrastructure and since the rent is considered as
Opex it does not contribute to the investment value. De facto the investment
figures in Italy are not comparable to those of the other countries. The same holds
true of France where the investment level is in-between the two countries. Similar
to ltaly, the French operators use existing infrastructure (sewer systems) to some
extent. However, the systems only partly exist in the urban cluster which we
consider for the investment analysis, so beside renting ducts the operator has
also to take into account own civil engineering work. However, the use of sewers
leads to an investment which is lower than in Germany, but which is at about the
level expected in Portugal.

An operator deploying FTTH-P2P faces highest investment in France. The
investment in Germany is slightly lower due to the lower length of the distribution
cables which is about two thirds of the level in France. ltaly is the best place to
deploy P2P at least if investment is considered only.

The investment per home connected depends on the cluster considered and on
the market share being achieved (in Table 51 we assume the urban cluster and a
market share of 50%) 195. The figures include inhouse cabling and CPE in any of
the countries. While the cost of the passive infrastructure differ due to varying
construction cost, existing infrastructure (ducts/ aerial cabling) and network
topology the cost of the active equipment more or less is the same in all countries.

195

We compare one cluster with a dedicated market share. Taking the individual critical market shares
per cluster would result in different values per architecture, cluster and country and would hardly be
comparable.
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Table 51:  Investment per home connected**, market share 50%, urban cluster,
stand-alone first mover196
VDSL 457 n.v. 352 218 254 433
PON 2,039 1,580 1,238 1,411 1,771 1,110
P2P 2,111 (54%) 2,025 1,333 1,548 1,882 1,160

** Based on the investment of the urban cluster and a market share of 50%. If other marekt shares are used, it is
mentiond in brackets.

n.v. — not viable
Source: WIK-C

The relatively high value for PON in Germany is inter alia caused by the relatively
low number of customers per splitter site (street cabinet).

The investment for homes connected is higher than the one for homes passed,
but in both cases the trend across the countries is quite similar. The similar trend
is reasonable since the structural factors which determine the trend of homes
passed investment, such as trench length, investment per trench metre and
number of street cabinets, are the same as for the homes connected case. The
higher level of the investment for homes connected relative to homes passed
results from the equipment (CPE, trunk cards, inhouse cabling for PON and P2P)
additionally considered. Moreover, the investment for the complete network
deployment is borne by only 50% of the potential customer base while the
analysis on homes passed refers to 100%.

The additional costs differ across country and network architecture. For VDSL
they are lower than for PON and P2P. The lower additional costs for VDSL mainly
result from the use of already existing inhouse cabling on the customer premises.
However, the two FTTH techniques require optical fibres within the premises, so
investment for inhouse cabling becomes eminent. Across countries the different
values mainly result from the investment for inhouse cabling which rises from the
southern to the northern countries.

The structure of the investment between active and passive components based
on a market share of 50% of homes connected (see (17)) is shown in Table 52 for
the example of Germany.

196 In Germany the critical market share for a P2P architecture in the urban cluster is 54%.
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Table 52:  Shares in investment for active and passive equipment, market share
50%, urban cluster, stand-alone first mover, Germany

Share of active equipment in total investment, ~ 44 % ~89% ~11%
homes connected (in %)*)

Share of passive equipment in total investment,

~ 0 ~ o, - o
homes connected (in %)*) 56 % 92% 89 %

* Urban cluster, considers inhouse cabling and CPE, market share 50 %

Source: WIK-C

The VDSL architecture relies on copper SLU and therefore requires less
construction investment, thus less passive but more active investment for each
street cabinet. The P2P architecture requires more active equipment because
each customer connected has its separate port at the MCL, while with PON up to
64 customers are concentrated on a single fibre and a central port by passive
splitters. The difference of cable construction cost can be seen in the models, but
are compensated partly by the difference of the active equipment.

Our model results show the different distribution between Capex (Capital
Expenditure) and Opex (Operational Expenditure) between the FTTC and FTTH
architectures, already due to less Capex in the case of VDSL. The values in the
case of a stand-alone non incumbent operator in the urban cluster with 50%
market share are given in Table 53. While with FTTC/ VDSL the Capex/ Opex
ratio is around 35%/ 65% the respective ratio for FTTH is around 68%/ 32%.
Between the two FTTH architectures there is no significant difference. The
differences between the countries are caused by the already mentioned
differences in the Capex for the passive infrastructure.
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Table 53:  Capex/ Opex ratio (in %) across technologies and countries (market
share 50 %, urban cluster, stand-alone first mover)

Network Type

PON

* The critical market share is at 54 %
n.r. - not replicable

Source: WIK-C
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6 Conclusions and recommendations

6.1

Findings and conclusions

6.1.1 The economics of NGA

(1)

(2)

3)

(4)

)

(6)

(7)

(8)

(9)

Investment in NGA is an inevitable next step for communication networks to meet
the future-proof requirements of capacity, speed and quality of electronic
communications in the future. But the timing and urgency for NGA investments
vary by country and depend partly on sufficiency of existing xDSL solutions.

Despite the high investment requirements, fixed-line operators are under pressure
to develop a NGA strategy. Failure to deliver services beyond ADSL2+ may
otherwise result in the loss of customers due to a renascent cable TV industry.

NGA developments will also give rise to innovation opportunities at both the
service/application and the infrastructure level.

NGA development will have a significant impact on future market structures of
electronic communications networks; this impact will be stronger than the impact
of the NGN in general.

The economics of NGA will determine a new equilibrium between infrastructure-
based and service competition.

NGA roll-out can rely on a more efficient network architecture than the current
PSTN access network.

Besides network technology/architecture factors and the cost of network elements,
the profitability of NGA roll-out and NGA replicability also critically depends on the
ability of operators to generate higher ARPU and/or margins for services offered
on NGA infrastructure. However, sustainability of higher prices is doubtful given
upward substitution from existing xDSL services and competition from cable TV.
Experience from early broadband deployment also suggests that at high prices,
demand for high speed services would be significantly restricted.

Access to buildings and sharing of in-house wiring is important to ensure effective
competition.

We share the doubts that there will be more than one rolling out of in-house wiring
because of costs, lack of space in cable trays and refusal of property
representatives to grant access to more than one operator. The first operator
deploying fibre in a building will obtain a de facto monopoly.
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(10) Aerial deployment of cable is characterised by lower Capex but higher Opex.
Depending on local conditions (e.g. storms, snow, trees) Capex savings can be
overturned by increased Opex. Nevertheless, under certain conditions and in
certain countries aerial deployment of cable can reduce infrastructure costs and
may be a factor to extend the roll-out of NGA geographically.

(11)

(12)

Incumbents are better placed than alternative operators to invest in NGA on a
large scale:

a.

Incumbents can rely on the availability of major network elements needed for
NGA (locations of street cabinets, ducts, fibre) where alternative operators still
have to invest.

Incumbents can save (economically) investment by generating lump-sum
revenues due to dismantling of MDFs.

Incumbents can make better use of economies of scale and scope due to their
larger subscriber base (80-90% of local loop, around 50% of retail broadband
customers) compared to 10-15% of the leading competitor, which they can
switch to NGA.

. Alternative operators usually face higher cost of capital than incumbents due to

their size and risk position.

. Due to the factors mentioned above, investments in NGA are more risky for

alternative operators than for incumbents. Yet, alternative operators may act as
first movers in NGA, because their current business model as a whole is under
threat.

In case of FTTH the NGA architecture of P2P is more consistent with the principle
of open networks than a PON architecture.

6.1.2 Findings from international comparison

(1) With more than 11 mill. FTTB/H subscribers, Japan is leading NGA fibre
deployment in the world. The Japanese market reveals important insights for the
European development:

a. Once FTTB/H is available in the market, it has the potential to (easily)
substitute for and overtake DSL.

b. If the deployment of fibre is organised very cost-efficient, e.g. via aerial
deployment, greater replication of fibre access seems to be possible than in
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a duct/buried cable environment. Replication is also supported by ultra-high
densities in Japanese cities.

c. Access-based competition on the basis of unbundling of fibre loops does not
foreclose competing fibre access infrastructure.

d. Despite infrastructure-based and access-based competition, the incumbent
can keep a SMP position for FTTB/H.

e. So far FTTB/H has not increased ARPUs significantly above the level of
ADSL.

Although policy decisions regarding NGA are not completely taken, it is
remarkable that the Australian Government has announced to invest in a
nationwide FTTN network on the principle of open access to all service providers.
This decision followed unsuccessful attempts to bring together the incumbent and
alternative operators to jointly invest in a FTTN infrastructure.

Singapore is going to set up a more governmentally controlled approach towards
NGA:

a. By means of a licensing approach (based on competitive bidding) passive
infrastructure provision is structurally separated from active infrastructure
provision. Active infrastructure provision is operationally separated from retail
service provision.

b. Both wholesale companies will act as regulated monopolies, have to provide
services on a non-discriminatory basis, face universal service obligations
and will receive some public subsidies.

The US broadband market is mainly characterised by a duopoly between cable
companies and the two fixed-line incumbents (in geographically separate areas).
Since the abolition of unbundling obligations regarding fibre in 2003, competitive
access providers only play a negligible role in the broadband market.

3 Policy and regulatory conclusions

NGA developments are relevant to Markets 1, 4, 5 and perhaps 6 of the second
edition of the European Commission Recommendation on relevant product and
services markets susceptible to ex-ante regulation.

NGA development per se does not require to address the issue of sub-national
markets. NGA will only have an impact on the need to define sub-national markets
for certain markets and/or to differentiate remedies on a geographic basis if the
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degree of replicability of access services will be increasing due to NGA
investments.

Transparency about planned deployment of NGA networks is a prerequisite both
for developing a proper regulatory framework for effective transition and for
providing economic efficient incentives for NGA deployment. This presumption
holds in particular for the investment decisions of alternative operators; it is,
however, of important relevance for incumbents' investment decisions as well.

Despite the fact that NRAs have the legal power based on Art. 5 FD to request the
relevant information from operators, there is significant lack of transparency of the
incumbents’ NGA strategy and the future of the existing unbundling wholesale
services in many Member States. Lack of transparency can increase the level of
sunk cost in the transition to NGA, can generate economically unjustified first
mover advantages and reduce the potential for competition in NGA.

Enhancing the provision of rights of way for operators can reduce the civil
engineering costs in deploying FTTB/H NGA strategies and increase the pace of
deployment.

In order to facilitate competing fibre local loops, reduce costs and reduce multiple
excavation and other civil works in municipalities, the sharing of existing ducts of
telecommunications and cable companies, but also those of other utilities, is an
important policy requirement.

Efficient access to ducts requires transparency in available spare capacity in the
form of easily accessible directories, data banks or web portals. Case-by-case and
duct-by-duct inquiries do not fit with this requirement. NRAs have to ensure proper
reference offers including cost-based prices and efficient SLAs.

NGA will require a change in regulatory paradigms: The issue of access regulation
in an NGA context no longer is solely how to provide access to existing network
elements or services but also how to structure new network elements such that
efficient access opportunities do emerge.

Unless European regulation takes proper and timely action, NGA deployment by
incumbent operators can significantly reduce the (already limited) degree of
competition in the access market currently reached on the basis of unbundling.

Investment in NGA can generate significant and sustainable first-mover
advantages. First-mover advantages can limit the ability of second-movers to
reach the necessary market shares for replicability and profitability. Even where
our modelling results suggest replicability, in a real market environment this result
may be jeopardised by first-mover advantages. Avoiding incumbents' first-mover
advantages becomes a relevant goal of regulation under such circumstances.
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Regulatory intervention and proper access products are needed for a competitive
NGA market:

(a) Duct and dark fibre access increase the level of infrastructure replicability, but
are not sufficient for viable competition.

(b) Physical collocation at the street cabinet level increases the limited degree of
replicability in case of FTTC.

(c) Fibre full local loop unbundling (at metro core locations) and fibre sub-loop
unbundling (at OSDF) increase the scope for competition significantly.

(d) Bitstream access remains relevant to support the ladder of investment
concept, for areas of non-replicability of infrastructure and for business
service providers.

(e) In addition, the regulatory framework has to deal with the sunk investments of
competitors related to LLU infrastructure to enable a viable migration path to
NGA.

The limited degree of replicability of competing NGA infrastructure-based
approaches underlines the growing importance of the adequate provision of
bitstream access to support at least competition in the provision of NGA services.

The availability of high-quality bitstream is also crucial for business service
providers, who are not targeting the mass market. They are often addressing
rather widely dispersed customers on a nationwide or even pan-European basis.
As they are addressing a significantly smaller customer base, this is not sufficient
to reach the scale of operations economically justifying self provision of access
services in many cases.

The availability of bitstream access in a NGA environment furthermore supports
the ladder of investment concept given the incumbents' first mover advantages.
Bitstream access also generates competition e.g. in less urban or rural areas
where the economics of NGA do not support replicability of NGA infrastructure at
all.

Given the limited degree of replicability of NGA, bitstream will remain an important
element of the regulatory strategy in an FTTB/H environment. Bitstream should be
made available on a technologically neutral basis spanning the full capacity of the
available infrastructure.

The (high) risk of NGA investment, different costs in regions, different degrees of
replicability and the ladder of investment concept can only be coped with if
alternative operators can choose between different access opportunities.
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Depending on local roll-out conditions, in one city or for one network layer, access
to ducts may be the more efficient product. In others it may be dark fibre.
Formulating a hierarchy of access opportunities entails the risk of inefficient
infrastructure investment. This conclusion is supported by our model results.

6.1.4 Conclusions based on our model results

(1)

(2)

3)

(4)

)

(6)

(7)

(8)

The economics of NGA networks vary, according to our model results, across
different technologies, network architectures and different geographic areas
depending on customer density and the cost of infrastructure deployment.

Our model results show that NGA conditions differ among Member States and
within different regions of Member States. This does not necessarily mean that
markets have to be defined as sub-national markets.

A nationwide NGA roll-out is not profitable in any of the six countries analysed.
This result holds for any NGA technology and even for a monopolistic market
structure.

The area of NGA coverage beyond the level of profitable roll-out can only be
expanded with public funding or subsidies.

Our model exhibits the importance of scale and scope economies limiting the
degree of replicability. Where viable, replication of the incumbent NGA will require
a more significant scale and market share for alternative operators as compared to
current unbundling business models, limiting the number of feasible competitors in
the access network.

Properly defined access remedies and/or wholesale products increase the degree
of replicability of NGA access infrastructure and therefore the degree and potential
for competition.

Replicating the incumbents' VDSL network roll-out by alternative operators is less
viable than the current LLU approach of alternative operators. In a VDSL NGA
environment, the current degree of LLU based competition does not seem to be
replicable. These results are similar to those generated in studies for NRAs in the
Netherlands, Ireland and Belgium.

Our model results have proven the critical importance of efficient collocation at the
level of street cabinets to replicate FTTC NGA strategies. Total cost of collocation
can (only) be minimised if new street cabinets are ex-ante designed for collocation
capabilities.
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Our model results have proven the critical and quantitative importance of efficient
backhaul solutions between the street cabinet and the operator's network node.
Stand-alone backhaul services limit the replicability of FTTC NGA development
significantly. Thus, the availability of proper access products improves replicability.

Our model results support the expectation that collocation at the incumbents’
street cabinet improves viability and replicability of VDSL by alternative operators
compared to collocation nearby.

As indicated by other studies and/or analytical expectations, our model results
support the finding that civil engineering cost and in-house wiring are key barriers
to replicability in FTTB/H NGA deployment, but addressing these will not alone be
sufficient to deliver competitive outcomes.

In an FTTH NGA environment, the degree of competition based on LLU as of
today can only be replicated if fibre SLU (in case of PON architecture) and/or fibre
LLU (in case of P2P architecture) are available as access products.

Our model results show that incumbents can reduce their own costs by
infrastructure sharing, can increase the profitability of their NGA roll-out and can
reach profitability at a lower level of market share. This result suggests that
investment cases of incumbents may be improved rather than undermined through
open access regimes.

The economics of FTTx do not support multiple replication of the access network.
In case of (theoretical) replicability usually only one or two operators (in addition to
the first mover) can profitably invest in NGA infrastructure. From our model results
we can derive a limited degree of replicability for certain denser populated regions
and/or cities but not on a nationwide basis.

Our model results underline the importance of efficiency in the duplication of
infrastructure. If more access networks are rolled out than suggested viable by the
model or if particular access network providers fail to achieve the critical market
shares calculated, market players would either need to charge higher retail prices
to recoup their investment or have to face major stranded investment failing to
make a fair return on investment. A similar situation due to overinvestment has
occurred when the internet bubble burst in 2000/01.

Our model results show symmetric opportunities for incumbents and alternative
operators to reach the relevant market shares for a profitable NGA deployment.
Under real market conditions there are, however, a variety of asymmetries
between incumbents and alternative operators to invest in NGA. The major
asymmetries result from the use of existing network infrastructure and the large
customer base.
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(17) Sensitivities on the level of the cost of capital show the critical dependency of NGA
profitability from this parameter. Increasing the WACC in France for instance from
10.25% to 15% reduces the viable coverage of a PON FTTH infrastructure from
18.6% to 6.8% of population. In the viable areas the critical market shares for
profitability increase significantly. If only the WACC for the regulated wholesale
services of the SMP operator is increased by the same degree, the critical market
shares (or the costs) of competitors increase significantly and the viably
addressable customer base decreases. These results show, how careful
regulators have to deal with a risk premium approach to incentivise investments in
NGA. If wholesale rates are fixed significantly above the relevant NGA project risk,
replicability and competition can be heavily affected.
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Recommendations

6.2.1 Recommendations addressed to European policy-makers

(1)

(2)

3)

(4)

®)

(6)

(7)

The economics of rolling out fibre access networks require high market shares
which in most cases are not compatible with effective competition. This is a long
term issue relating to the high costs of laying physical infrastructure in a typical
European environment (medium density, buried cables). Policy-makers should set
realistic objectives for regulators on this basis which recognise that there are
structural barriers to infrastructure-based competition in the access network and
more widely in rural areas which must be addressed by regulators to achieve
effectively competitive outcomes.

Open access models should be positive for investors and favoured by policy
makers exploiting the potential of innovation and competition.

Policy-makers should take care that local loop unbundling and sub-loop
unbundling are defined in a technologically neutral manner that includes fibre lines
and not just metallic lines. It is likely that regulated access to fibre networks will be
needed, in addition to duct access, to deliver effective competition in most cases.

Policy makers should aim for efficient investment so that infrastructure is rolled out
profitably, with minimum risk for the economy and with a maximum reach. Policy-
makers should avoid making assumptions on the degree of investment which is
efficient, but enable operators to invest efficiently based on a set of options (the
ladder of investment).

Policy makers should promote service competition and infrastructure-based
competition at the same time. Provided the wholesale price is right, regulated
access to fibre does not preclude and can provide a platform for further
infrastructure duplication where this is efficient.

Provided the wholesale bitstream access price is right, WBA remains a key
element in the ladder of investment concept to develop markets and support
market entry. Policy makers therefore should continue to consider WBA as one of
the important elements to develop competition in broadband access markets

Incumbent operators retain a substantial advantage particularly through access to
legacy infrastructure (ducts), often high retail market shares, ability to finance NGA
investment from existing cash-flows, and information asymmetry. Even if duct
access is addressed, first mover advantages are likely to be gained by dominant
operators due to regulatory lag. Incumbents also have the capacity to reduce costs
through selling other legacy property (particularly buildings) and may have fully or
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partially depreciated some of the underlying duct infrastructure. These advantages
should be taken into account when considering the relative positions of market
players, their costs and capacity to invest.

Policy-makers and regulators must act quickly to identify their preferred model for
NGA deployment and expectations regarding openness of networks. Whilst policy
makers cannot mandate particular network structures, signaling expectations of
reasonable access conditions in case of SMP and indicating that access pricing
will be calculated on the basis of efficient architectures can help to ensure that
access owners take account of requirements for openness in the network
architectures they adopt.

Rewarding risk appropriately is important in ensuring that investment occurs.
Suggested solutions have been to increase the allowed WACC for risky projects or
to require up-front payments to benefit from access. Policy makers should,
however, be aware, that certain models of risk rewarding and pricing are not
compatible with competition or may at least harm competition. European or
national legislation should adopt the principle that regulated prices allow a fair
return appropriately reflecting risk, and that pricing structures adopted to achieve
this should be compatible with promoting effective competition.

(10) Because over-compensating investors through excessive access prices can

negatively impact competition, policy-makers should not recommend particular
(additional) risk premiums for all NGA investments. Investing in next generation
access networks may be risky in some circumstances and may constitute
relatively risk-free renewal of equipment in others. The assessment of the level of
riskiness and calculation of the appropriate price should be carried out on a case
by case basis by the regulator.

6.2.2 Recommendations addressed to EU Commission

(1)

(2)

To fully reflect the development towards NGN/NGA, the definition of Market 1 (in the
new list of relevant markets) should no longer be defined service-specifically at least
in the long-term.

In the forthcoming Commission Recommendation on NGA, the Commission should:

a. Establish a clear ladder of investment which reflects NGA developments
thereby clearly including fibre LLU and SLU alongside duct access and
wholesale bitstream access and explaining the role of each.

b. Avoid making general assumptions about the riskiness of NGA investments,
but specify circumstances in which this investment may or may not be risky.
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c. Ensure that any recommendations on access pricing to reflect risk do not
unduly impact competition. A project-based WACC could be a solution.
Structures which require unduly high upfront contributions for access should
not be permitted by NRAs unless they are proven to be compatible with
effective competition.

d. Recognise the inherent differences in costs and risk profile between
incumbents and entrants. This should in particular be recognised when
considering reciprocal obligations amongst operators.

e. Clearly distinguish recommendations concerning investment/ownership
sharing (of ducts or fibre) on the one hand and mandated regulated access
to an SMP infrastructure on the other. The legal basis and arrangements
concerning each are different. In the case of sharing, it should be recognised
that effective voluntary arrangements are likely only to emerge between
parties with equal bargaining power and that the sharing of an infrastructure
which is hard to replicate does not itself increase competition in that
infrastructure and is likely to require regulatory supervision.

f. Ensure that markets are segmented only on the basis of actual competitive
differences. Next generation access developments would only affect
segmentation where the economics results in further infrastructure
replication than is currently present.

6.2.3 Recommendations addressed to the ERG

(1)

(2)

3)

(4)

®)

The ERG should closely monitor the implementation of the Common Position on
Regulatory Principles of NGA by the individual NRAs, e.g. by generating
measurable ‘best practice guidelines’.

The ERG should further break down and specify its position on in-house wiring in
the NGA-context.

The ERG should analyse physical access to WDM-based transmission systems in
the access network as an access option, evaluate the experience so far and
develop an opinion on this option.

The ERG should develop a Common Position on the regulatory implications of
stranded investments of alternative operators resulting from changes in the
incumbents’ access networks.

The ERG should develop a Common Position on the price regulation of traditional
unbundling and termination services in the transition phase characterised by
overlay network elements.
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The ERG should make recommendations on appropriate pricing structures which
allow investment recovery in NGA without undermining competition.

6.2.4 Recommendations addressed to NRAs

(1)

(2)

3)

(4)

)

(6)

(7)

(8)

(9)

Regulators need to develop their regulatory approach for an NGA environment
early to provide the necessary framework and predictability to all market players to
conduct efficient strategies and investments in NGA.

NRAs should adapt the existing ladder of investment concept to take account of
NGA to reflect FTTC and FTTH deployments.

Regulators should continue to consider an appropriately priced wholesale
bitstream access as one key step in the ladder of investment concept to develop
competition in the broadband access market and to support market entry.

NRAs should develop unbundling approaches for fibre loops in the context of
market analysis and remedies relating to the new Market 4. The current
unbundling approach defined for the copper PSTN network should be expanded in
a technologically neutral manner to fibre. In case of a P2P architecture fibre local
loop unbundling should be provided at the metro core locations. In case of a PON
architecture fibre sub-loop unbundling should be provided at the OSDF. The
location of the OSDF should allow the efficient replication of network infrastructure.

Our model results have proven the critical importance of efficient collocation at the
street cabinet to replicate FTTC NGA strategies of the incumbent. NRAs should
therefore impose forms of collocation which minimise total costs of the incumbent
and collocation seekers.

NRAs should take care of efficient backhaul services between the street cabinet
and the operator's network node by duct sharing and/or access to dark fibre giving
the operators choice between both alternatives.

To minimise the level of sunk costs in the transition to and to set proper incentives
for efficient investments in NGA, NRAs should use their statutory powers
immediately to make the transition to NGA in their respective country transparent if
they haven't done so yet.

NRAs should examine the possibility of regulatory measures for facilitating the
sharing of inside wiring among operators in multi-dwelling units.

Besides introducing remedies regarding duct access, NRAs should take care of
efficient implementation mechanisms and administrative procedures to minimise
transaction costs of duct access; reference offers including cost based prices and
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SLAs should be provided; delivery periods and response times should be
reasonable.

(10) NRAs should promote the availability of a directory, or web portal on available
ducts and dark fibre, their capacity and their actual utilisation.

(11) NRAs should set up appeal procedures for dispute resolution regarding duct
access and dark fibre which are a substitute of time-consuming court appeal
procedures.

(12) Duct access should be mandated for the whole of the access and backhaul
network regardless of the architecture chosen by the SMP operator.

(13) To realise the most efficient fibre unbundling solution and to minimise the total cost
of unbundled access, NRAs should define and fix the unbundling access model for
GPON or EPON before the actual network deployment.

(14) IP-bitstream access should be generally available in a NGA context with
differentiated classes of service such that alternative operators have the chance to
offer differentiated services and products.

(15) NRAs should take care that providers of passive access infrastructure do not
unfairly discriminate between network operators and do not request monopoly
prices for using passive network elements.

(16) NRAs might consider to develop incentive compatible transparency mechanisms
to motivate incumbents to provide relevant information on their NGA transition
strategy at the earliest possible time. The length of the transition phase could for
instance be made dependent on the proper and timely provision of information on
NGA transition.

(17) Regulators should make sure that architectures designed by dominant operators
must respect the unbundling mandate in the most efficient manner possible.

(18) Where wholesale broadband access (bitstream) is mandated by the NRA, the
SMP operator must make available, on a non-discriminatory basis, all technical
capabilities embedded in its NGA, to enable alternative operators to define their
own products on their own QoS. Multicast capability is one such technical
capability.

(19) Regulators should generally provide the option to choose between duct access
and dark fibre access for backhaul links to enable the cost efficient construction of
alternative networks.
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(20) NRAs have to take care that incumbents do not receive first-mover advantages in
NGA deployment such that possible replicability will be de facto jeopardised. This
means in particular that relevant access products are not only available in principle
but are effectively available in due time.

(21) Regulators should do more than they did with regard to ULL to shorten the gap
between imposing NGA related remedies and the actual availability of the relevant
wholesale services. In the case of ULL the implementation delay amounted to
several years. Given the relevance of first-mover advantages similar gaps in NGA
can endanger the (limited) potential of replicability even more or totally.

(22) Fibre access for FTTB/H should ensure that the network architecture allows
access at economically viable access points in the network which also enable
innovation by competitors. Clearly determining such access obligations will also
ensure that these requirements are taken into account in the construction and
architecture of the network.

(23) For circumstances where NGA roll-out to the building is viable, NRAs should
examine the possibility of regulatory measures for facilitating the sharing of inside
wiring among operators in multi-dwelling units.

6.2.5 Recommendations addressed to national governments and legislators

(1) Governments should abolish uncertainty and lack of transparency on jurisdiction
and dispute resolution regarding rights of way for operators.

(2) In order to secure consistent administrative procedures of obtaining rights of way,
governments should set up a clear roadmap on how to obtain public rights of way
permits by creating a centralised information point by using a central web portal.

(3) Federal, regional, and/or local governments should harmonise administrative
procedures for access to rights of way and ensuring consistency in the application
of these procedures across a country.

(4) To reduce the costs of civil engineering, governments (or regulators) should
ensure that any fees associated with using public rights of way should be reduced
or even eliminated.

(5) Governments should examine the feasibility of developing a framework that would
allow for FTTH providers to have access to the rights of way and ducts of
municipal public utilities (water, gas, sewer, electricity, public transport, traffic
lights, ...).
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Governments should focus on lowering barriers to infrastructure installation and
investment and ensuring fair access to publicly funded ducts and networks whilst
ensuring that national telecoms regulators are fully empowered to address
additional bottlenecks to competition on a technologically neutral basis.

Federal, regional and/or local governments should take care that the costs of
ducts, dark fibre and other infrastructure elements provided by public utilities or
municipalities to operators should be fairly priced or even be reduced. The
involvement of national telecoms regulators in the relevant procedures is
recommended.

Governments (or regulators) should provide a framework to allow for joint
construction of ducts that can be shared by potential investors in FTTH.

Authorities should give a fair consideration to (more) aerial deployment of fibre
which can (under certain circumstances) be a very cost effective method of
deployment.

Governments should introduce an “infrastructure certification system” for buildings
to improve and standardise in-house/campus cabling (like e.g. in Korea).

Federal, regional and/or local governments should prescribe in-house ducts for all,
at least all new buildings to facilitate fibre deployment in buildings.

Governments should examine access to non-telecoms ducts for telcos, at least for
ducts which have been funded directly or indirectly through public funds.

In case of public funding or subsidies for expanding the regional coverage of NGA,
governments should take care of effective tender processes and regulated open
access fibre architectures.

Authorities should ensure a proper documentation of all infrastructure laid out on
public grounds in order to enable the identification of free space and infrastructure
owners easily and fast. In addition, the use of the infrastructure on public grounds
has to be documented so that spare capacity (e.g. sub-ducts, fibres) can be
recognised fast and easily.
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6.2.6 Recommendations addressed to alternative operators

(1) Alternative operators should take care of the overall competitive landscape before
making NGA investment decisions. Against the backdrop of the potentials of
intermodal competition, they must consider losses from not upgrading access
networks for NGA as well as gains from upgrading them.

(2) Alternative operators should develop policies to construct joint ducts and fibre for
infrastructure sharing between themselves.

(3) Alternative operators should examine the role of public-private partnerships in the
deployment of ducts and dark fibres as well as third party infrastructure providers
for duct sharing.

(4) In countries and towns where alternative operators are first-movers in deploying
FTTB/H, they should consider to offer wholesale services on a voluntary basis,
e.g. in-house cabling, fibre sub-loops, fibre loops.

(5) Alternative operators should consider swapping options for access infrastructure in
different regions amongst themselves.

(6) Alternative operators should be open for or even motivate private investors or the
Government/local authorities to invest in passive fibre access infrastructure and to
provide this infrastructure in a non-discriminatory way to different operators.

6.2.7 Recommendations addressed to incumbent operators

(1) Incumbents should provide information and transparency into their NGA
deployment strategy to ensure that deployments are designed to be compliant with
relevant regulatory principles.

(2) Incumbents could and should reduce their own risk and cost of rolling-out NGA by
considering voluntary sharing of infrastructure and access provision to alternative
operators.
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Annex 1

Details of non-EU country analysis

Singapore
Table A-1: NetCo tenderers in Singapore
Consortium ‘ Consortium Lead ‘ Members

Infinity Consortium e City Telecom (H.K.) Limited e MobileOne Ltd
e  StarHub Ltd

OpenNet Consortium e Axia NetMedia Corporation e Singapore Press Holdings Ltd.

(30 %) (25 %);
e Singapore Telecommunications Pte
Ltd. (30 %)

e Singapore Power
Telecommunications Pte Ltd. (15 %)

Source: http://www.ida.gov.sg/Infrastructure/20060919190208.aspx; Communications Day, May 6, 2008;
issue 3266

Table A-2: OpCo tenderers in Singapore

IN Name pre-qualified companies as of April 2008

—_

Alcatel-Lucent Singapore Pte Ltd

Axia NetMedia Corporation

BT Singapore Pte Ltd

City Telecom (H.K.) Limited

Deutsche Telekom Asia Pte Ltd

MobileOne Ltd

Nippon Telegraph and Telephone West Corporation

Nokia Siemens Networks Singapore Pte Ltd

Ol N[O d|W|DN

Singapore Computer Systems Ltd

-
o

Singapore Telecommunications Ltd

1" StarHub Ltd

Source: http://www.ida.gov.sg/Infrastructure/20060919190208.aspx






