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|Comparison of options for NGA investment, competition and commercial success|

This note is meant to compare different NGA investment and competition models, regarding their
scores in terms of product innovation, process innovation, coverage, prices and choices for
consumer.

First, what investments are concerned? The figure below explains the investments which are
needed in order to deploy NGA, depending on the chosen technology: VDSL or FTTH.

Technology: FTTH Technology: VDSL

=== Incumbent fiore y % ‘ Yy ‘ y % ‘ s Fibre transmission backhaul y ‘ y §
1 1 1 1 1

=== Alternate operator fibre .
P copper street cabinet

O MDF N
. « bitstream offer .- .
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— Relevant Investments —— Relevant Investments

=== intra- building fibre

OoCo*

splitter

Optical Line Terminal at the Optical Central Office - Transformation of street cabinets to accommodate
VDSL DSLAMs (energy, cooling, security, ...)
Incumbent and alternate operators fibre and splitters
(+ fibre-specific investments in ducts)

VDSL DSLAMs at the street cabinet
Intra-building fibre
Fibre backhaul from street cabinet to MDF

* OCO: Optical Central Office ** MP: mutualisation point ***MDF: Main Distribution Frame

Options for private investment and competition in NGAs

The different options regarding NGA investment and competition models are infinite. However,
from the current regulatory debate, it is possible to characterise 5 major options:

1. Competitive private investments,
2. Complementary private investments with voluntary reciprocal access between competitors,
3. Separation of the access activity (utility model),

4. Private investments by a single undertaking with rich win/win (regulated or commercial)
wholesale access contracts for competitors,

5. Private investments by a single undertaking with traditional, unconditional price per access for
competitors,

Features to evaluate the options

The features which characterise the different models, and which will serve as criteria to score the
global performance of each model, can be summarised as follows:
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= Static cost efficiency, for given technology/productivity: in other words, the static over
cost of duplication compared to mutualisation.

= Dynamic cost efficiency / process innovation: in other words, the ability of the model to
enhance faster learning curves for operational and roll-out costs, and higher technical
progress to minimise cable and equipment costs.

= Incentive for extending the geographical coverage: are operators in a process which
maximise their incentive to extend their geographical coverage, or are they better off
concentrating on the densest zones?

= Demand oriented retail prices: are operators free to adapt their price structures in order to
meet the heterogeneous customer demand, or on the contrary, are they submitted to
rigid constraints leading to “one size fits all” prices on the retail market?

=  Product/service innovation: do operators have a full end to end control of their technical
chain and are therefore able to freely introduce product innovation for their customers, or,
on the contrary, are their innovation processes under the control of administrative
multilateral processes, with slow decision processes and minimal scope for service
differentiation, if any.

= Incentive for achieving high market penetration: is the business model of retail operators
based on de facto variable infrastructure costs, with incentive for low volumes and high
margin and retail prices, or the business model of retail operators is based on de facto
high fixed infrastructure costs and low variable infrastructure costs, with incentive for high
penetration.

=  Low network entry barriers: is regulation optimised to favour network entry?
= Low service entry barriers: is regulation optimised to favour service entry?
Static versus dynamic cost effects: a toy example

Before analysis how each of the 5 competition and investment models score regarding the
different criteria which have been exposed above, it is useful to take some time to explain the
massive material behind the notion of dynamic versus static efficiency. Even on pure costs
considerations, and not taking into account the long term issues of innovation and sustainable
competition, dynamic efficiency effects are nor marginal when compared to static efficiency effects
and may easily dominate static efficiency effects.

This can be demonstrated on a simple toy example, comparing the model of a single monopoly
network versus a model of two competing networks to serve the same demand on a pure cost
basis:

= Typically, the loss of scale effects may bring the static cost of two networks 50% higher
than the cost of a single network.

= However, the competitive pressure on network roll out activities may easily bring an extra
minus 10% per year on learning curve and technical progress.

= Under such hypothesis, two networks become cheaper than one network after only 4
years of network competition, as shows the graph below:
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Static versus dynamic effects
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A fibre local access network is not a “silly” infrastructure and will strongly benefits from
competition in the network roll-out activity

Rolling out fibre is sometimes perceived as a pure manpower activity made of digging tens
thousands kilometres of trenches without any hope of productivity improvement. Such a view
does not correspond to reality. In reality, it is a very technical and integrated activity, provided
existing ducts and poles infrastructures can be reused. It implies learning in the specification of
materials and equipments, in the sourcing process, in the design, the roll-out and testing process,
in the customer production processes.

To illustrate this point, one can naotice that the classical roll-out of backbone and backhaul fibre
infrastructure, corresponding to fibre quantities one or two orders of magnitude smaller than what
would be necessary for rolling out fibre in the access network, already experience very significant
technical progress.

From this observation, it derives that technical progress will obviously reach a ‘two digits’ figure
per year in case of massive roll-out in the access network, provided competitive pressure is at
work and therefore provided network roll-out does not become a monopoly activity.

Significant technical progress is already observed in GPON equipments, and operators will be able
to switch from GPON to new GPON technology at the beginning of next decade.

Therefore, on pure cost aspects, dynamic cost efficiency effects is likely to dominate static cost
efficiency effects

Approach for an evaluation of the investment and competition models

This paragraph illustrates, on a representative set of examples, how the 5 models may be rated
against the different criteria which have been defined.

For instance, concerning the criterion “Low service entry barriers”, the best option is standard
access obligation because there is no need to pay upfront or fixed cost to enter the market. Also,
the access infrastructure and products are technically specified to be relevant to feed the retail
market, as they have been defined using information from the retail market, thanks to the vertical
integration of the access provider. There should not be the same level of adaptation from the
infrastructure to the needs of the retail market with the activity option “pure access activity” which
therefore is ranked second. Third is the “rich access contract” option, which still allows entering
the market without investing, but with commitment of the access beneficiaries towards the access
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provider. The two last options do not allow market entry without investing. The investment takes
place only for a geographical part of the market for the “reciprocal access agreement” option
which therefore is fourth. The investment has to take place on all the addressed market for the
“infrastructure competition” option.

If the example of the criterion “low network entry barrier” is considered instead of “low service
entry barriers”, then “infrastructure competition” appears to be first, because under these options,
network roll-out is given maximum facility and efficiency.

Infrastructure competition has logically the best ranking for all features, except static cost
efficiency and low service entry barrier, for which it has the worst rankings.

The economic structure of the undertakings operating on the retail market, in particular their fixed
and variable costs have a particular impact on their incentive to have a large number of customers
and favour a high and fast penetration of the service. With high fixed costs and low variable costs,
there is a strong incentive to reach high penetration. On the contrary, with no fixed cost and high
variable costs, the incentive is to have high retail prices on top of high variable cost, and service
penetration is not a critical issue. In this respect, reciprocal access agreements and rich access
contracts have similar cost characteristics than infrastructure competition: fixed cost as a
counterpart of reduced variable cost. All three options give incentive to favour service penetration.

However, rich access contract, when compared to infrastructure competition, benefits from static
cost efficiency but looses dynamic cost efficiency. Reciprocal access agreements, retains some of
the dynamic efficiency of infrastructure competition, as several undertakings are rolling-out there
own network. Reciprocal access agreements also benefits from static efficiency, possibly at the
expense of coordination and standardisation issues on a technical point of view, and transaction
costs concerning the economic condition of reciprocal access.

By contrast, the two options “standard access obligation” and “pure access activity” have the
very important drawback to artificially transform actual fixed costs into apparent variable costs at
the frontier of the access activity, as far as retail pricing is concerned. This artefact will lead to
globally wrong pricing and investment decisions. In particular, it will make it impossible to apply
efficient value pricing and penetration pricing strategies. This will severely limit the value which can
be extracted from the market, and therefore the incentive to extend the investment. It will also
severely limit the possibility to adapt prices to customer’s willingness to pay, in particular for low
value customers, drastically limiting the penetration of the service. That is why they are badly
ranked on penetration and demand associated features.

Let’s now consider more specifically the pure access activity option. Technically it will be a
monopoly, so it will not benefit from any competitive pressure to reduce costs. It will face hard
coordination and conflicts of interest between downstream and upstream, concerning investment
and prices. It will ignore information and incentives from the retail market and may take ill-informed
decisions.

Competing downstream undertakings using the upstream access will moreover have contradictory
demands concerning investments, processes, coverage, technologies, interfaces, prices of the
upstream monopoly. The only way to solve these contradictions may be either from the upstream
monopoly to break non discrimination and favour one downstream operator, or from the
downstream competitors to make agreements which risks not to be fully compliant with article 81
of the Treaty.

Coverage will of course be better guaranteed with high dynamic efficiency and competitive race
between fibre operators to reach customers by extending their networks. On the contrary, of
course, pure access activity or standard access obligation options mean no pressure for technical
efficiency nor competitive incentive for coverage, rigid retail pricing and therefore low coverage.
Basic comparison of the investment and competition model regarding all criteria

All these considerations are summarised in the table below. Each figure in the table is meant to
rank, 1%, 2", 8° ... the different competition and investment options regarding the different
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features we are considering. Then rankings are added on all features in order to identify the best
options overall. Figures given in the table are rankings: therefore, the lowest, the best.

The total of the rankings 1+2+3+4+5, which makes 15, is written on the bottom line of table. It can
be seen on the bottom line of the table that rankings have been written in such a way that all
considered features have the same total weight of 15, even in the cases where several investment
options appear to be fairly equal regarding a feature and therefore have the same ranking in the

table.

All in all a basic sum of rankings per criteria lead to the following global ranking: first infrastructure
competition, second rich access pricing, third reciprocal access agreements, fourth standard
access obligations and last pure access activity.

Static | Dynamic | Incentive| Demand Low Low
Y : Product Market network | service | Unweighted

Rank cost cost for oriented | . ) : Global Rank

. - P innovation | penetration| entry entry | total ranks

efficiency| efficiency | coverage | retail prices : :
barriers | barriers

Infrastructure 5 1 1 1 1 1 1 5 16 Best
competition
Vol complement invest +{ 2 2 25 35 25 4 4 23 3rd
reciprocal access
Pure access separated 25 5 45 5 5 45 5 2 335 Worst
activity
Rich access contract 2,5 3 3 2,5 2 2,5 2,5 3 21 2nd
Sta_nda}rd access 25 4 45 4 35 4,5 25 1 26,5 4th
obligation
Total 15 15 15 15 15 15 15 15

Obviously, if this evaluation model is used on a more practical basis, the different criteria should be
weighted more carefully, and will depend on the particular piece of investment concerned, on
whether the investment takes place in dense or non dense areas, or on whether it takes place at
the beginning of the learning curve or later, when technologies and processes have reached a
certain degree of maturity.
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In France, areas where an FTTH access network is a profitable natural monopoly, “grey areas” in
European Competition Law terminology, should represent 12% or less of the national access
market

A critical parameter for investment and competition in FTTH access networks is the number of
parallel access networks which can be simultaneously profitable in a single local area.

In this regard, European Competition Law defines three categories of areas:

- “plack” areas, where at least two parallel access networks can coexist and be
profitable at the same time and where there is, a priori, no market failure’,

- “grey” areas”, where only a single network can be profitable and where regulation is
needed to compensate for the absence of infrastructure competition; however,
regulation should be fine-tuned to keep investment incentives alive otherwise,
regulation will turn “grey” areas into “white” areas,

- “white” areas, where even a single network would not be profitable and therefore no
private investment can be expected. Public subsidies are necessary to obtain fibre
coverage.

“Black” areas and “white” areas are a common situation in a market economy and do not call for
sector specific economic regulation:
- regulation by ex post application of competition law for “black” areas, in particular
article 81 against collusion and article 82 against abuse of dominant position,
- State Aid rules or Altmark criteria for Services of General Economic Interest for “white”
areas.
The situation of “grey” areas is more original in a market economy and may require specific
asymmetric rules applying to the owner of the single infrastructure.

It derives from this that the issue on whether or not commercial activities based on FTTH access
networks may require a heavy handed sector specific economic regulation, or, on the contrary, a
light approach, depends on the proportion of “grey” areas, to “black” and “white” areas, in the
total market:
- either “grey” areas represent a significant proportion of the total market, and a
specific asymmetric regulation will play a major role in the regulation of FTTH services,
- or “grey” areas represent a small portion of the total market, and then regulation
should rely mostly on European Competition law.

The present note shows that the boundaries of “grey” areas are structurally limited by simple self-
consistency constraints concerning the conditions of profitability of a fibre access network,
provided that regulatory conditions allow all market players to face non discriminatory cost
conditions for the roll-out of their respective networks.

Applying these constraints to French local areas where FTTH networks are supposed to be/ be
installed, leads to the conclusion that “grey” areas represent a maximum of 12% of the total fibre
access market.

Therefore in France, grey areas will represent a very limited proportion of the market. Beyond what
is necessary to ensure non discriminatory network roll-out cost conditions between FTTH
operators, sector specific asymmetric regulation, only justified by the existence of “grey” areas,
should therefore have a limited weight relatively to ex post competition law in the regulation of
FTTH based services in France.

The lower limit of black areas corresponds to areas twice as dense as the higher limit of white
areas
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When calculating the potential profitability of an FTTH network, the most critical parameter to take
into account is the household density per km2 of the local area to be served. Of course, a detailed
calculation of the profitability of a specific area would involve many other parameters, but for a
global assessment of the profitability of FTTH networks in local areas, household density is the
most critical. Therefore, we can characterise the borderline between “white” areas and “grey”
areas, where a single access network starts being profitable, by a threshold of density D
household per kmz,

As a possible example of a scenario for a given commercial demand: a local area will be profitable
for a single FTTH network as soon as the household density is above D per km?2.

All other things being equal, if one FTTH access network may be profitable as soon as household
density exceeds D customers per km2, then two FTTH access network may be profitable when
household density exceeds 2.D per km2. This is because, provided network operators are placed
under non discriminatory conditions for network roll-out and customer acquisition, each of the two
operators may claim to have half the market on its network. Therefore each of the two networks
benefit from a household density D per km2 and per network, which is sufficient enough to be
profitable™:

- concerning revenues, regulatory constraints which prohibit monopoly income
allow the assumption that the average revenue per customer will be equivalent
despite whether several networks serve the area or not. In an area of density 2D
per km2, 2 networks will therefore each have a revenue equivalent to that of a
single network/an equivalent revenue of a single network in an area of density D
per kmz2,

- concerning costs, the total cost of two networks competing in an area of
density 2D is, at most, twice the cost of a single network serving an area of
density D. This is because, if the cost of an access network depends on
customer density, which is the hypothesis suggested in the context presented
in this study, building an access network in an area of density D costs C. If, in
an area of density 2D, there are two identical networks each serving half of the
total market, therefore each benefiting from a density D, then each one will cost
C and together they will cost 2C, if no costs are shared between the two
networks. Also, if the market is not equally shared between the two networks,
the total cost of the two networks will be lower than the total cost that would
occur if the market was equally shared, from a well-known propriety of concave
functions, such as network cost as a function of density.

The profitability limit for two parallel networks therefore corresponds to a density of 2.D
households per km? or lower. For the sake of simplicity, we will consider in the following that this
threshold of profitability is simply equal to 2.D, which may overestimate the weight of grey areas,
those where a single network is profitable and where two would not be profitable.

Hence, there is a mathematical relation between:

- on the one hand, household density Dwg, which is the boundary between white
areas and grey areas : Dwg is the minimum density allowing one network to be
profitable,

- on the other hand, household density Dbg which is the boundary between black
areas and grey areas: Dbg is the minimum density allowing two parallel
networks to be profitable. It is enough for each of the two networks to reach a
minimal density of Dwg to be profitable. This will be the case as soon as the
local area has a density of 2.Dwg. Therefore the limit between black and grey

? The reasoning is explained here for the case of 2 networks because it is particularly relevant in terms of
competition. However, it can be directly extended to the case of N networks.
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areas corresponds to a density Dbg, equal to twice the density Dwg, limit
between white and grey areas.

- We can write the equation Dbg = 2.Dwg (Equation 1)
Grey areas correspond to areas whose densities are between Dwg and 2.Dwg.

A good approximation of the variation of household density per km? in France, measured at the
level of local areas of telecommunication access networks, is given by the curve of concentration
of subscriber-lines on/over the national territory. The surface of local areas is, de facto, fairly
constant and around 45 km? per local area over most of the territory®, except a few tens of local
areas serving the densest urban zones, which are smaller. These exceptions are not significant for
our present purpose. The curve describing how lines are concentrated in local area accesses is
thus a good proxy of the curve of concentration of lines throughout the territory. The curve
illustrating the line concentration in local areas is presented in figure 1:

Figure 1:

Concentration of analogue lines on access localare  as

% analogue lines served
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Let’s call F(x) this curve, which gives the percentage of analogue lines served by the x local areas
with the highest number of lines. Variable x is the rank of local areas, ordered by decreasing
number of lines served. For the x" local area, the derivative of F, F’(x), gives the percentage of the
total number of lines which is served by this x" local area. To make this density homogeneous with
a density expressed in number of households per km2, F’(x) should be multiplied by an average
national conversion coefficient Dm. Dm is equal to the average number of households per km? in
France: approximately 25 million households over 550 000 kmz?, that is to say 45 households per
kmz2. However, it will appear from the following calculation that the precise value of coefficient Dm

does not influence the percentage of households in grey areas.

If the limit density of households per km?2 between white FTTH areas and grey FTTH areas
corresponds to Dwg, then it corresponds to local are Xwg such that:

F’'(Xwg).Dm = Dwg

If the limit density of households per km? between black FTTH areas and grey FTTH areas
corresponds to Dbg, then it corresponds to local are Xbg such that:

® This results from the physical constraints of the electric signal of analog voice telephony on a copper pair
which determine the maximum distance from the MDF to the geographical limit of the local area.
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F’(Xbg).Dm = Dbg

Equation (1) above indicates that the limit density between black and grey areas, Dbg, must
respect the condition Dbg = 2.Dwg.

Therefore, it can be derived that F’(Xbg).Dm = 2.F'(Xwg).Dm, which can be simplified:
F'Xbg) = 2.F’(Xwg) (Equation 2)

Equation 2 could be used graphically, but it would be cumbersome. It is simpler to use an
analytical approximation of function F, if possible.

Actually, it is the case: Excel gives a satisfactory logarithmic approximation of F:

F(x) = 0,1777Ln(x) - 0,6531
The value of R? for this logarithmic approximation is around 0,99, which is on the whole sufficient
for the purpose of this paper. The quality of the estimation may be observed in Figure 2: the
approximate curve, in red, covers nearly exactly the real curve in black, except at the beginning of
the curve.

Figure 2

Concentration of analogue lines on access localare  as
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Substituting F(x) by its logarithmic approximation, and as the derivative of function Ln(x) equals
(1/x), the derivative of Equation (2) becomes:

(1/Xbg) = (2/Xwg) thus
Xwg = 2. Xbg
If the boundary between black and grey areas corresponds to the x" largest local area in number
of lines, then the limit between white and grey areas corresponds to (the?) 2.x" largest local area in
number of lines. The percentage of lines in grey areas is then given by the equation:

Percentage of lines in grey areas = F(2.Xbg) — F (Xbg), with

F(2.Xbg) - F (Xbg) = 0,1777 (Ln(2.Xbg) — Ln(Xbg)) = 0,1777*Ln(2) = 0,12
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Therefore if black areas are defined by the coexistence of two profitable networks, then gre
areas, where a single network is profitable, represent 12% of the access market in France.

If black areas were defined as areas where 3 profitable networks could coexist, the same
calculation could be made, replacing “2” by “3”. Then grey areas would represent a percentage of
the access market of 0,1777*Ln(3) = 0,20, that is 20% of the total market.

This calculation concerns the technical part of the access network. Other elements of the technical
network: , backhaul, transport, service platforms, as well as the commercial network correspond
to larger geographical scales. Therefore, demand appears less geographically concentrated and
the effect modelled in this paper is weaker. All the elements of the value chain, with their
respective weights, would need to be taken into account to express profitability constraints related
to the geographical concentration of the market. Such an evaluation is beyond the scope of the
present paper.
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F : World Top ten NGA leaders (ldate)

World's top 10 FTTx leaders per subscribers
Choice of technology

E] NTT FTTH/B GEPON 10 636 000
SK Broadband GEPON FTTB GEPON 2 950 000
Verizon FTTH BPON/ GPON 2 481 000
KT FTTH EPON/GEPON 2 481 000
AT&T VDSL2 FTTN 1 045 000
E] KDDI FTTH/B EPON/GEPON 1 025 000
Beeline Ethernet P2P FTTB 630 000
B | Chunghwa Telecom FTTB GEPON 577 000
B | HKBN/ CTI (Hong Kong) FTTH/B Ethernet P2P/ GPON 330 000
FastWeb Ethernet P2P FTTH/B 285 000

oy ——— Source: IDATE June 2009
B ctNO I

European Telecommunications Network Operators’ Association
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"ladder of investment” theory
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The ladder of investment theory: definition and emp irical results

For the past decade, access regulation has been based on the theory of the “ladder of
investment”. Different empirical studies have in the meantime demonstrated that the potential
benefits of this theory and its implementation via access regulation in terms of broadband
penetration rate and investments remain unproved. In fact, studies available show that this way
of regulation can have negative impacts on investments in new access technologies in the
future.

I- Definition

In 2001, the economist Martin Cave proposed a practical method of regulation in a report of the
European Commission®. The principle is that different access levels on the network of the
incumbent operator are available so that new operators enter the market at the first level which
requires a low level of investment. The idea is that in a market dominated by historical
operators, entrants might need ‘transitory assistance’ (Cave, 2006). This is a phase of services
competition in which new operators gradually develop their customer base and their financial
capacities. Then, the regulator will have to force them to invest in their own infrastructure and
climb the next rung of the ladder. In order to do that, Cave (2006) proposed two instruments:
1. the regulator can either increase the access price so that it becomes
uninteresting to stay at the first rung of the ladder,
2. either suppress the access price regulation of the first rung of the ladder; this is
called a ‘sunset clause’.
Once the new operators have climbed the second rung of the ladder, the regulator’s incitation
mechanism is repeated so that the operators climb the next rung of the ladder...
In the broadband market, the different access levels are reselling, Bitstream and the highest
level is the LLU.

This method has the advantage of being easily understandable and operational. In the article
by Cave 2006, the method is analysed on 6 steps, like a kind of cook recipe that regulators can
apply. Nevertheless, after ten years of application of the ladder of investment, the empirical
results show that this way of regulation has many limits.

- Empirical results

We will see in this part that existing rigorous statistical analyses do not sustain the hypothesis
of a positive correlation between broadband penetration and local loop unbundling (Boyle & al.,
2008). At best, local loop unbundling does not have any impact (Bouckaert & al., 2008).
Elsewhere, local loop unbundling and bitstream discourage facilities-based competition. It also
reduces the incumbent and alternates’ operators’ investments in access infrastructure
(Waverman & al., 2007).

Finally, another empirical study shows that there is a significant negative correlation between
the number of unbundled DSL connections per capita and the number of fiber connections
(Wallsten & al., 2009).

1- “Catching up in broadband regressions: does loc al loop unbundling really lead
to material increases in OECD broadband uptake?” GI  en Boyle, Bronwyn Howell,
Wei Zhang, July 2008

* This report was reworked and published under the title ‘Remedies for Broadband services’ (2004). The
theory was detailed in an article named ‘Encouraging infrastructure competition via the ladder of
investment’, Cave, 2006
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This study is a response to an OECD report (2007)5 which concludes that “unbundling... is
currently more significant than platform competition in explaining broadband competition”. First
of all, the authors explain that the statistical estimation of the OECD study was not made
properly. Once, they correct the estimation by taking into account standard errors bias there is
no statically significant relationship between local loop unbundling and broadband uptake.
Secondly, they explain that even if they ignore the statistical mistakes, the economic impact of
unbundling on broadband only reflects the impact of the diffusion of the broadband rather than
an unbundling effect. They conclude that the OECD (2007) study does not prove that there
would be a positive correlation between unbundling and broadband penetration. Consequently
the results of the OECD (2007) study can't be used to justify policy arguments in favour of
unbundling to increase the broadband penetration rate.

2- Regulation and broadband penetration — “What is required to regain speed in
Belgium?” Jan Bouckaert, Theon van Dijk and FrankV  erboven, December 2008

The authors make an econometric study using panel data for 20 OECD countries over the
December 2003 to March 2008 period.They estimate what are the main factors that can explain
broadband penetration. Particularly, they focus on various forms of competition that is to say
intra-platform competition (on the incumbent's DSL network) and inter-platform competition
(between DSL, cable and possibly other networks). They show that inter-platform competition
has been a key driver of broadband penetration. On the contrary, stronger ‘service-based’
competition (resale or bitstream access) is associated with lower broadband penetration and
‘facilities-based’ intra-platform competition through ULL or shared access has an insignificant
effect on broadband penetration.

3- “Access Regulation and Infrastructure Investment in the Telecommunications
Sector: An Empirical Investigation”. Leonard Waverm an, Meloria Meschi, Benoit
Reillier, Kalyan Dasgupta, August 2007

The authors make an econometric study in order to test the impact of access regulation on
investment in alternative access platforms in European countries. They use OECD and
European Commission’s data for 27 countries over the years 2002 to 2006. They show that, all
else equal,_a reduction of 10 percent in LLU price causes a 18 percent fall in the alternative
infrastructure subscriber share. Besides, this loss of market share is not fully compensated by
the increase in the size of the overall broadband market entailed by the stimulating effect of a
reduction in LLU price This means that a high level of access regulation reduces facilities-
based competition and its benefits. This also signifies that this reduction in subscriber lines can
translate into a large impact on innovations and investments. More precisely, they estimate a
direct lost of investment equalled to 10 billion euros. This weakened inter-platform competition
in the present will also lower the incentive to invest in new access technologies in the future.
Finally, the authors conclude that the key implication from their work is ‘that regulators should
not view access regulation as a costless panacea for a perceived lack of competition in the
broadband market. Access regulation has costs, and these costs may well be large enough to
outweigh the short-term benefits.’

4- “Net Neutrality, Unbundling, and their Effects o n International Investment in
Next-Generation Networks”, Scott J. Wallsten and St  ephanie Hauslader, March
2009

The authors examine empirically the effects of unbundling on investment in new fibre networks
in Europe. They use data from the European Commission that covers 27 European countries
from July 2002 through July 2007. They find a significant negative correlation between the
number of unbundled DSL connections per capita and the number of fibre connections. This
means that the more a country relies on unbundled local loops or bitstream unbundling, the
less incumbents and entrants invest in fibre.

° Organization for Economic Co-Operation and development (2007). Catching-up inbroadband — what will
it take? Working Party on Commmunication Infrastructures and Services Policy paper
DSTI/ICCP/CISP(2007)8/FINAL, OECD, Paris. Available on http://www.oecd.org
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For the incumbents, the number of cable connections per capita provided by entrants is
positively correlated with the number of fibre connections per capita provided by the
incumbents.

This means that the more platform competition in a country the more investment there is in
fibre.

The authors conclude that it is not clear the European policy encouraging unbundling will really
facilitate neutral networks. Besides it has a cost in terms of investment in next-generation
networks.

Conclusion
After nearly a decade of access regulation based on the ladder of investment theory, there is

no convincing evidence based on rigorous statistical analysis that such regulation stimulates
broadband penetration rate or that it gives proper incentives for investment.
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Rich access contracts and NGA investments

Romain LESTAGE
Claudia SAAVEDRA

Abstract

This paper studies the impact of different typeaogkss contracts on the regulator's ability
to combine static and dynamic efficiency in therfeavork of competition for rolling out new
infrastructures.

As the investment into new access networks (e §HJ& characterized by a high level of
uncertainty, we first investigate how access carfrashould allocate risk to induce
investment under efficient conditions. The literatilsuggests two types of solutions:
compensating the firm deploying the infrastructui@sbearing the risk of investment (“risk
premium") and implementing "contracts with commibihelauses" to avoid asymmetric
allocation of risk between investing and non-inwegtfirms. We show that the second
solution may be more efficient than the first cimeesit induces lower access prices.
Contrary to the commonly accepted idea, rolling wenv access networks is not only digging
trenches and one can expect that the deploymetd @ols decrease over time because of
technological progress. Using dynamic “investmentalry” analysis - which take this
technological progress into account - we underlthat introducing commitment clauses
allows a better combination of static and dynamiicency when the access prices are
linear tariffs. With two-part tariffs, the variablgrice can be used to achieve static efficiency
while the fixed part is used for dynamic objectives

1. Introduction

The telecommunications industry is entering ew nphase characterized by the
deployment of new access networks. Since the 18894, the development of Internet
access services relied on using copper networkeykp initially for telephony services.
The proliferation of uses and services has raisedéeed for an increased bandwidth that
only the roll-out of optic fiber access networksikely to provide. Nevertheless, this new
investment phase raises questions concerning fhigy alb telecommunications operators
to finance such an infrastructure.

On the one hand, the investments into new aacetvorks are characterized by high
costs and uncertainties, on the other hand, to dawoonopolization the new
infrastructures will probably be subject to accesgulation (reducing the return on
investment). In this view, the regulator has todé&-®ff between static efficiency
(promoting low retail prices via a strict accesgulation) and dynamic efficiency
(maintaining incentives to invest and inducing tiynefficient investment decisions).

Our paper examines this question in more detaiparticular, it underlines that the
discussions about efficient regulation policies iBdonot be restricted to the level of
access charges. In fact, as highlighted by theatilee and by our own analysis, Rich
Access Contracts (e.g. access tariffs with fixedl arariables parts or contracts

Intellectual and financial support by Orange Frahekecom Group is gratefully acknowledged.
" Université Paris 13, CEPN.
* Département d'Economie, Ecole Polytechnique, ermlailidia.saavedra@polytechnique.edu
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including commitment clauses) are, in most casemenefficient than simple usage
based tariffs.

The paper is presented in two parts. The dingt analyses the problem of investment
under uncertainty. It shows that using commitmdsaiiges to induce a more symmetric
allocation of risk is more efficient than compeimsgtthe investing firm for bearing the
risk of investment ("risk premium"). The secondtpases investment rivalry analysis
and emphasizes that when linear tariffs are impigatk the regulator has to trade-off
between encouraging timely efficient deployment andreasing the consumers'
surplus. Introducing commitment clauses allows #&ebecombination of static and
dynamic efficiency and two-part tariffs overcome ttontradiction between these two
objectives.

2. Efficient access contracts under uncertainty on
demand: how to allocate risk?

In the framework of irreversibility and uncertainthe standard usage-based access
obligation can discourage the investment into nefrastructures if the access price is
too low. To solve this problem, two solutions aug@ested by the literature (Section
2.1): allowing relatively high access charges tonpensate the firm deploying the
infrastructures and providing an access to its ity for bearing all the risk of
investment (risk premium solution); allowing "caamtts with commitment clauses” to
share the risk between investing and non-invediings. Section 2.2 compares these
two solutions using a benchmark model.

2.1. Real optimal analysis: the limits of usage bas  ed tariffs

Investments into new infrastructures are charaxgdriby irreversibility (sunk costs)
and uncertainty. Consequently, the relevant metloggdo assess investment decisions
is based on the concept of real option rather tirathe traditional Net Present Value
criterion. Along this line, it has been suggesteat the standard mandatory unbundling
at total element long-run incremental cost (TELRIG@9es not take into account the
"real" investment cost as it does not incorporate "option value" of the investment
decision. More generally, usage based access tibhiga allowing the access seeker to
decide "whether or not" using the access providefrastructures without bearing any
cost - implies an asymmetric allocation of riskc(imbents bear all the burden of
uncertainty) and can discourage the deploymenewafinfrastructures.

2.1.1. The limits of TELRIC prices...

Access prices based on the TELRIC rule areldeosince they do not reflect the
total investment cost, i.e. they do not incorpordite cost of "killing" the waiting
option. Equivalently, they do not compensate tha fivhich has invested for granting
the access seeker an option to enter the market R8elyck, 2007 and Jorde et al.,
2000).

TELRIC rule is not only "unfair”, it has a neiya impact on the incentives to roll
out new infrastructures: investment decisions #iected by an asymmetric allocation
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of risk which reduces expected profits and incredbe cost of capital. The first effect
can be the consequence of decreased profits in'gbaes of the world" (entrants will
seek access) and unchanged profits in bad statége ofiorld (entrants will not seek
accesS) or of decreased profits in bad state of the w(etttrants will seek access) and
unchanged profits in good states of the world éerts will build they own
infrastructures whether access tariffs are regdlatenot). The second effect (increase
in the cost of capital) is the consequence of &ased cyclicality" in incumbents'
returns (Jorde et al., 2000. pp. 19-21).

2.1.2. ...and the solutions suggested by the literatu  re

Two types of solutions are suggested by tleditire: short term contract with risk
premium and long term contracts (or "contracts wdammitment clauses").

The first solution (short term contract witlskipremium) is based on the idea that
the access charge should incorporate the optiareva the investment - and not only
its accountable value - or, equivalently, the valfithe "entry" option (granted by the
access provider to the access se&kdme principle of the risk premium is to allow
relatively high access charges to compensate timedieploying the infrastructures and
providing an access to its competitor for bearith¢he risk of investment.

The second solution (“"contracts with commitmelaiises™) suggests to share risk
between the investing and the non investing firtncdn be described as follows:
"access seekers would have to commit to payingdess for long periods of time - so
that they bear some of the risk of bad outcome'tties 2006. p. 961).

2.2. Risk premium vs. commitment

When two firms are competing for rolling outan@frastructures and face uncertain
future profits, it can be assumed that the investmall occur if and only if one of the
firms has incentives to be the first one to invddtwever, if access to the new
infrastructure is mandated by the regulatory autyhdirms face a second-mover
advantage. In effect, it is profitable to let thibey firm invest and let industry profits to
be revealed without bearing the sunk costs of ngllout the infrastructure. The
regulatory authority needs then to create investrmaentives. Within this framework,
it has been recommended to grant a wholesale npatk-uhe firm that invests first
called "risk premium". We present in this sectidre trationale behind a static
investment mod@lthat shows that commitment contracts between ogsrimit firms'
opportunistic behavior and can be more efficieanthsk premium wholesale tariffs.

Suppose that there are two risk-neutral idahficms that plan to enter a network-
based market. In order to build the network facilitms need to bear a fixed sunk cost.
However, because competition is a priority for tbgulatory authority, if only one firm
has rolled out the network the firm without a netkvavill be allowed to utilize its
rival's facilities to provide the service. The whsdle tariff that the network seeking
firm pays to the network provider firm is supposede set by the regulatory authority

® Guthrie (2006). p.961
! Jorde et al., 2000
8 See Pyndick, 2007 and Guthrie, 2006.

° Section based on a companion paper "Investmeeniives with commitment contracts”, Saavedra
(2009)
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before investments have been made. In this wa¥ tiseno regulatory uncertainty that
undermines the development of the market.

In many markets, future profits are uncertailempto investment. This is the case in
some network industries, notably in telecommunaceti where demand for the new
generation access networks is uncertain. For somplsuppose that there are two
possible states of the world: a "good" or optim@ltes where margins over variable
costs, or as the literature calls "profit flowste digh after investment; and a "bad" or
adverse state where profit flows are rather lowa fjood state of the world profit flows
are high enough to profitably roll out two infragttures. However, adverse state profits
are not enough to cover double fixed costs.

Take as a benchmark the complete informaticse,cavhere both firms know in
advance the future state of the world. The sequeheeents in this game is:

(0) The Regulatory Authority sets the access charge

(1) The firms decide if they enter into the markgtinvesting on infrastructure,
or by seeking access if the other firm invests

(2) Both firms compete in the retail market

In a bad state of the world the access chafybysthe regulator prior to investments
needs to be high. This is because firms anticigakw retail profits invest only if
wholesale revenues help to pay the sunk cost. Hiyntlae access charge needs to be
sufficiently high such that the return on investinéor the firm that provides the
network is at least as high as profits flows of the that will seek access to the
network. Otherwise both firms will want to be thezass seeker waiting for the other to
build the infrastructure and the network roll-outl We retarded.

In a good state of the world profit flows argher for both firms. Hence, as
wholesale and detail margins are higher for thevodt provider, the regulatory
authority can set a lower access charge than inathwerse state, i.e. the network
provider needs less compensation for its investment

Suppose now that both firms and the reguladomyrority have a prior believe (i.e. a
probabilityp) over future profits, but they have no certaintgiothe future market. The
sequence of events if the market is to develog ®lkows:

(0) The regulator sets the access charge

(1) The leading firm rolls out the new infrastrugtu

(2) The state of the world is revealed

(3) The following firm decides to enter either bgeking access, or to bypass
and roll-out its own infrastructure

(4) Both firms compete in the retail market

The potential network-seeking firm has the adage that it can wait for the demand
to be revealed before making its decision. Letdyaeahe case where with high profit
flows the follower builds its network and with Igwofit flows it seeks access.

The expected return on investment (ROI) for thevoet provider is:
p [ROI in facilities-based competition in a goodts
+(1-p)[ROI inservice-based competition as a networtvider in a bad state]

And the expected profit for the network seeker is:

1% Note that the information is revealed if and oifilgne firm has invested in stage (1). In other aegrif
none of the firms is willing to take the leadershipe games stops in stage (1)
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p [ROI in facilities-based competition in a goodts
+(1-p)[profit flows in service-based competition @s access seeker in a bsiate]

If the regulatory authority reasons in the same waayin the benchmark setting, the
access charge is set to equalize the expectedfpagofreturns on investment, of both
firms. Then, the regulatory authority sets a higkhess charge as if the state of the
world was certainly adverse.

The opportunistic behavior of the followingnfirin an optimal state of the world
reduces the expected payoff of the leading firntyéates an asymmetric allocation of
risk. Therefore, in order to have at least one sting firm, the access charge that
equalizes expected payoffs must equalize the retarnnvestment of the network
provider in a bad state to the profit flows of #eeess seeker, exactly as in the adverse-
state benchmark.

Excessive high access charges are inefficigotfold. First, from a static point of
view, if access charges are linear they drive tdgtail prices and consequently they
lower consumers' surplus. And second, they ardiamit from a dynamic point of
view. If the market in question is an emerging rearlexcessive high detail prices
today might obstruct future market development toowe.

Consider now the possibility of a more richegscontract between firms in the form
of a commitment contract, and consider the altereaequence of events

(0) The regulator sets the access charge but lempess the possibility of other
access contracts

(1) The leading firm rolls out the new infrastrugtuThe other firm decides to
commit to buy access in either state of the worldoowait the next period to
take an action: either bypassing the leading fimbwying access at the risk
premium access charge

(2) The state of the world is revealed

(3) Both firms compete in the retail market

If the second firm does not commit we are ie firevious game where access
charges are at the adverse-state level. If on tier tvand the firm decides to commit,
because the leading firm no longer bears all thle both firms can negotiate a lower
access charge using the same methodology usecebeghlator: equalizing expected
payoffs.

The expected return on investment for the legadirm is just the expected future
profit flows as a network provider net of the irgiaicture fixed costs. For the other
firm, the expected profits are those of a netwaekker. When equalizing both, the
access charge is lower than the one at the adstatelevel because the leading firm
can expect higher network provider profits in atiropl state.

Certainly, in a realized optimal state of therld the access seeker would have been
better off by bypassing its rival. However, becatls® access charge that encourages
the leading firm to invest can be substantially éoed, the follower might find it
profitable to engage and benefit from this low asceharge as its expected profits are
lower than its expected profits with a high riskeimium access charge.

Decreasing the access price for which the drpeprofit of the leader equals the
expected profit of the follower, commitment contgaonprove static efficiency while
maintaining dynamic efficiency. The static modetgented here does not account for a
later duplication of the infrastructure. This isngoin the second part of our paper. We
illustrate the exposed above with a numerical exanmpthe appendix.
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3. Technological progress, rich access contracts an d
optimal timing of deployment

Contrary to the commonly accepted idea, rolbag new access networks is not only
digging trenches. As a consequence, we can expattthe deployment costs will
decrease over time because of technological pregftarting from this assumption,
competition for rolling-out new infrastructures che represented by configuration of
"investment rivalry”(3.1). In this framework, we ash that regulators using standard
linear access prices face a dilemma between impgosiatic and dynamic efficiency
(3.2). We emphasize that commitment clauses imptiogesituation and allow a better
combination of static and dynamic efficiency (3.Byvo-part tariffs make it possible to
reach the optimal first investment date with a afale part maximizing the consumers'
surplus and social welfare (3.4).

3.1. Competition for rolling out new infrastructure asa
configuration of investment rivalry

3.1.1. Basic assumptions

The origins of the concept of "investment nyallie notably in Fudenberg and
Tirole (1985) and Katz and Shapiro (1987). Thiserature formalizes market
configurations where firms are competing for introthg a new product or process in a
framework of exogenous technological progress. Tp knowledge, the theoretical
works which have applied this concept to telecomications infrastructure
investments are Gans (2001), Hori and Mizuno (2886 2009) and Vareda and
Hoernig (2007). These models share the followingjdassumptions.

There are two firms that plan to enter into tiftea broadband market. At any point
in time tO0O,, each firm can choose whether to make an irreveranvestment
decision. The firm that invests first is called thader, and the firm that does not invest
or invests second is called the follower. If onhetleader invests, service based
competition is the only possible form of competitiand the leader is the access
provider forever after its investment (at date). If the follower also invests, the

follower "bypasses” (i.e. build its own infrastructs) at date. . Competition will be
"service-based" (SBC) during the period of tirfng,tF[ and "facility based" (FBC)
aftert. . See Figure 1 for the model time line.

In this continuous-time model the RegulatorythAarity mandates access if only one
of the firms has invested, so there is no issuereiclosure or denial of access. One of
the regulator's objectives is to create incentfeedimely investments, so, in order to
avoid uncertainty for the undertakers, he setsnithadated access terms at titre 0
for whoever invests first.
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Figure 1: The model time line
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The decision variable of each firm is its timing iofestment (the "first investment
date" for the leader and the "bypass date" forftilewer). The optimal investment
date of each firm is the one that maximizes itspnesent value (NPV).

Delaying investment has conflicting effects e NPV: on the one hand, the
investment cost is declining over time becausesofihological progress; on the other
hand, the later the firm invests, the lower is $hen of its discounted profits (investing
later, the firm delays the date for which it withg to have higher profit flows because
of innovation rents). As the positive effect of lagng" dominates for “"early”
investment dates, whereas the negative effect fisdoa "late” investment dates, there
exist, for each firm, a date which maximizes itsMNP

3.1.2. The outcomes of investment rivalry: waiting and pre-emption
equilibriums

Based on this framework, the literature highiegl the existence of two types of
equilibrium as regards the investment date of dealér: the "waiting" and the "pre-
emption” equilibrium (see Katz and Shapiro, 1987).

The first equilibrium arises when the acceswgé set by the regulator is low and the
net discounted profit of the leader is lower thia@ dne of the follower. This is because
profit flows as a network provider are costly doethe early investment and not well
remunerated. In this case, the strategy of theeleidjust to delay its investment until

the optimal datg" =t; (see Figure 2 : Waiting equilibrium).
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Figure 2 : Waiting equilibrium
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As each firm would have higher profit as a follovtlean as a leader, it could be argued
that none of the firms will roll out new infrastituces. Nevertheless, one must keep in
mind than if none of the firm invests, both of thentl have lower profits. Finally, at
the optimal date, the investment game can be repted as a coordination game with
two Nash equilibriums - ("not investing” ; "invesg') and ("investing”; "not
investing") - and we just assume that one of tleegalibriums will be reached.

The pre-emption equilibrium occurs when aftefatet”, the net discounted profits

of the leader are higher than those of the follobherause being a network provider is
well remunerated with high access charges. Indase, firms compete for leadership
and the investment will not occur at the dgtebut at an early datg” <t".

When the profits of the leader are higher ttrenprofits of the follower, investment
rivalry gives rise to an "investment race": firmempt each other to gain leadership.
For any date aftet”, firm i would loose the race since fifjnis willing to invest earlier.
Finally, the only strategy to win the race is twast at the first date for which the
competitor is willing to pre-empt - i.e. when theasegy "being the leader"” provides the
same profits as "being the followél(see Figure 3: Pre-emption equilibrium). This
equilibrium can be compared to an auction mechamiere the highest bidder wins at
a price equal to the second-highest bid.

" Asinthe previous case, there are two symmetrghMNaguilibriums and is a matter of coordination to
determine which firm will be the leader.
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Figure 3: Pre-emption equilibrium
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Note that if it can bypass, the investment datehef follower is always a waiting
equilibrium: since the leader has already investieere is no more incentive for pre-
emption.

3.2. Linear access prices and the trade-off between  static and
dynamic efficiency

In the framework of investment rivalry, the wdsgor seeks to induce socially
efficient timing of investment (dynamic efficienciput also to have low retail prices,
i.e. high consumers' surplus and social welfarati(sefficiency). With linear access
prices, these objectives are conflicting since dyicaefficiency requires high access
prices whereas low access prices are better asdeegttic efficiency.

First of all, it must be highlighted that whigre outcome of the investment game is a
waiting equilibrium, the roll-out of new infrastruces always occurs too late with
respect to the socially optimum timing of investidn fact, the firms' investments
induce positive externalities - they increase tlomsamers' surplus and generate
spillovers for the competitor - but firms only cdaer their private return on
investment.

Consequently, the only way to achieve the oatimvestment date is to induce an
investment race. To achieve this goal, the regulatast set high access prices to make
the strategy "being the leader" more profitable &amdeduce the profit earned as a
follower'?. Nevertheless, setting high access prices incse#se retail prices and
lessens the consumers' surplus and the socialr@efFeom this standpoint, with linear
access prices, the regulator has to trade-off letvgeatic and dynamic efficiency.

12 Note that the profits of the leader are not nearilgsstrictly increasing with the access pricesfdct,
when the follower can bypass, it will do it earlighen the access price is higher. As a consequénee,
leader will have higher profits during the periol SBC but the period of SBC will be shorter (see
Guthrie, 2006 for a discussion). Nevertheless etlien range of w, for which the first effect prigwésee
Vareda and Hoernig, 2007).
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3.3. Commitment clauses as a tool to achieve a bett er
combination of static and dynamic efficiency

In this section we consider commitment claugesa way to improve efficiency.
Suppose that the leader and the follower can amnesn access contract that specifies
the period of time that the follower uses the whkale services of the leader - i.e. the

follower commits to do not bypass before a date At. It happens that commitment

clauses allow a better combination of static andadyic efficiency since they make
possible to reach the optimal first investment daitk a lower linear access price. In
general, there exists a continuum of "commitmemitraets” for which both the profits
for the leader and of the follower are raised (®dax, 2009).

The literature on investment rivalry emphadizat a raise of the access charge has
on the follower's bypass date: a higher accesggehancourages earlier infrastructure
duplicationt®. This earlier bypass date affects the profits, &ethce investments
incentives of the leader. Even if profit flows bktleader during SBC increase with the
access price, setting higher access charges rethe&8C periotf.

It is found that requiring the follower to usiee leader's wholesale services for a
given period of time limits this effect. Supposatthithe regulator finds optimal to
induce early investments with a pre-emption equtiin. In a pure non-cooperative
setting, the earlier bypass effect would requiréh@h" access charge in order to
increase the leader's investment incentives anainathe early first investment.
However, if firms can agree on a commitment conjrte leader and the follower
could instead agree on a lower access charge uhdecondition that the follower
bypasses later.

The leader is better off because it increas¢a profits as it serves as network
provider for a longer period. And the follower i@ better off because of the extra
margins it makes with the lower access charge.

As in the model of Section 2.2, commitment cacis allow lower access charges
and induce a better combination of static and dyoafficiency. Nevertheless it is
important to bear in mind that FBC induces more agit competition and
commitment contracts should have clear terms arliried in time.

3.4. Using two-part tariffs to achieve static effic  iency and
induce the socially optimal first investment date

A two-part tariff is a payment of the form(gq) =wq+ f . It consists of a variable

price (v) and a franchise or fixed feé).(In this section, we underline that two-part
tariffs allow using the variable pant to achieve static efficiency while the fixed part
is used to induce the optimal first investment d&enversely, when the access price is
linear, w is used for both static and dynamic otiyes.

The benefits of two-part tariffs in industrieBaracterized by vertical relationships
have been recognized for a long time. Considettumtsdbn where both the upstream
firm ("the producer”) and the downstream firm (“ttistributor") have some market
power. They are both tempted to add a mark-up éo thariable costs, which leads to
excessive prices and low demand. Two-part tarifisolve this double mark-up

13 See Bourreau and Dogan (2005), Hori and Mizun@§2ZD09), Vareda and Hoernig (2007).
1 See Guthrie (2006). pp. 963-964.
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problem: If the distributor buys from the producsing this scheme, the producer has
incentives to set the wholesale pax) @t marginal production costs because then the
distributor sets lower prices in the final markethich increases consumption and
industry profits. Then the fixed paf) Eerves to redistribute this profit surplus betwee
them. Two-part tariffs are efficient in two waykey increase industry profits and they
set lower prices for consumers.

The same kind of mechanism can be found infrdn@ework of investment rivalry.
As highlighted in section (3.2), with linear accesiges, the regulator faces a dilemma:
high prices are necessary to induce an investnam& and to reach the optimal first
investment date; on the other hand it implies higregail prices and lessens the
consumers' surplus and the social welfare. In otfeeds, with linear access prices, the
regulator has only one instrument to achieve twitedint goals (static and dynamic
efficiency). Conversely, with two-part tariffs, ware be set in order to maximize the
consumers' surplus and the social welfare whilarthestment race needed to reach the
socially optimal first investment date can be ineibicby a fixed part f which
redistributes profits from the follower towards tleader.

Consequently, two-part tariffs make it possitdeachieve the first best when the
follower cannot bypass. In the opposite case, #ileyv to induce timely investment for
the leader with a variable price w maximizing tloeial welfare. Contrary to linear
prices with commitment clauses, two-part tariffsra just improve the combination of
static and dynamic efficiency: they overcome thishem providing one instrument for
static efficiency (the variable pan) and one instrument for dynamic efficiency (the
fixed partf).

Nevertheless, when the follower can bypass,-pgan tariffs are not enough to
achieve the first best which require, in additiorstatic efficiency, timely investment of
both the leader and the follower. In this contélxg regulator could use the fixed and
the variable part for dynamic objectives. Howeudis policy would reintroduce a
trade-off between static and dynamic efficiencysetting the level of the variable
part®. Another solution, analyzed in particular by Vaeand Hoernig (2007) is to
implement simple time variant access charges ssi¢regulatory holidays" and "access
ban". When bypass occurs too late for the (two}gariff inducing timely investment
for the leader, the authors demonstrate thatpbisible to achieve the first best using
"access ban" - i.e. setting a date after which ssde bannéd. Conversely, it is
possible that bypass takes place too early whigeinlrestment date of the leader is
efficient”. In this case, regulatory holidays can improveditgation, allowing - after a
period of transitory monopoly - lower access pricgiicing later bypass. Nevertheless,
it is not possible to reach the first best grantiegulatory holidays since transitory
monopoly lessens static efficied€y In this case, the optimal solution may be to
combine two-part tariffs and commitment clauses.

!> See Vareda and Hoernig (2007), pp. 17-18.

18 op. cit. pp. 19-20.

" Note that this case is somewhat specific sinoegjiire than the private value of the follower's
investment is higher than its social value.

'8 op. cit. pp. 20-22.
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Conclusion

We examined the impact of two forms of Rich &g€ Contracts on welfare in the
framework of competition for rolling out new accesstwork. We emphasize that
commitment clauses allow a better combination afistand dynamic efficiency when
there is an uncertainty on demand and in the fraonewf investment rivalry. In both
cases, the main impact of commitment clauses litvitt opportunist behaviors of the
follower (seeking access when the demand is lowkgpass when the demand is high
or seeking access when the investment cost is dmghroll out infrastructures once it
declined). It thus increases the profits gainedth®sy leader for a given level of the
access price and, consequently, it makes it pa@sslachieve efficient rolling out
decisions with a lower access price. Moreover,ghexists a "commitment contracts
zone" for which profits of the leader and of thédaer are raised.

In the framework of investment rivalry, the uégfor always has to trade-off between
encouraging timely deployment and increasing thesomers' surplus when linear
access prices are implemented. Introducing two-paitfs allows overcoming the
contradiction between these two objectives.

We mainly focused, as regards dynamic effigiemmn the leader's investment date.
Nevertheless, it must be underlined that in investimrivalry models where the
follower can bypass, reaching the first best rezpiio maximize the static efficiency
and that both the leader and the follower inveghatsocially optimal date. From this
standpoint, achieving the first best require timeant access charges or a combination
of the different tools analyzed by this paper.
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Appendix: An illustrative example

To illustrate the analysis of Section 2.2, we pnésen example based on Cournot
competition. Suppose that the undertakers facexarse demand function that is linear
p=a-bQ, whereQ =q, +0, is the joint demand for both firms.

Retail equilibrium with service competition. Margins over variable costs in an access
duopoly are N, =(p-c)q. +(w-c)q. for the infrastructure provider and

M, =(p-w)ge for the infrastructure seeker. Whecte ithe variable cost for the

infrastructure provider, and w is the access chasjdy the regulator. At equilibrium,
the leader and the follower have demangds- a-crw 2‘; W andg; = arc-zw Zl; 2w :
(a—2w+c)?

9

_ 2 _ _
=(a 2c+w) +(w c)(a 2W+C);and|'ls[w]:
% 3b

and profitsi [w]

Retail equilibrium with infrastructure competition. Suppose that when both firms
roll-out their own infrastructure, the market is malynamic and variable costs are
reduced by £> 0 Then, margins over variable costs for both firnase
MN,=(p-(c-¢))qg,. At equilibrium, demands for both firms are symmeetr

_(a-(c-9)?

=m, as well as margin8l _ = 5

¢ 3b

Wholesale equilibrium with infrastructure competition. The cost of investment is
| >0. Return on investment in an optimal statedid1, —1, and in an adverse state
6. M, — 1, where the probability of a good statetis] [0]] .
Risk premium access charge such that expected tpradre equalized is:
_a+c [(@a-c)® bl
R~ + 5!
2 4 6

The commitment access charge,js:= 2+¢, [(@=9)° _ bl :
© 2 4 ub,, +(1-6)6,

So for the parametera= ,%=1, c=1, 6, =2, 6 =1, £¢=05, | =35, if the
probability of having an optimal state equals thebability of having an adverse state
then access charges are = 229, w,. = 171 and the expected gain in profits for both

firms is:
E[L[05,w,.]]- E[L[05,w,]] = E[F [05,w_]] - E[F [05,w.]] = 111- 061= 05
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@ FRESHFIELDS BRUCKHAUS DERINGER

EUROPEAN COMMISSION’S DRAFT RECOMMENDATION
ON REGULATED ACCESS TO NEXT GENERATION ACCESS NETWO RKS

Legal analysis under technological neutrality and elated principles

Executive summary

* This note focuses on two aspects of the Draft Recendation on regulated
access to Next Generation Access Networks that tegal concerns, namely:

- the Draft Recommendation seeks to impose, in eftbet deployment o
multiple fibre in the context of NGA network rolldg to the detriment of
mono-fibre; and

- by mandating full unbundled access to the fibreplamespective of thg
network architecture and technology implemented,digcourages in
practice the deployment of GPON technology.

\L*4

* In doing so, the Draft Recommendation would violsgehnological neutrality
which is recognised as a key principle underpintivgEU regulatory framewor
for electronic communications. Indeed, technoldgiceeutrality has bee
implemented by the European Commission as a guidegmlatory principlg
across a wide range of regulatory measures, andréfé Recommendation would
thus also represent a marked departure from pre\poactice.

o=

* Moreover, the current EU regulatory communicatitvasmework_does not provide
for a legal basiso impose the multi-fibre requirement. Indeed, NR#&guably are
precluded from adopting remedies that favour aiffibite network architecture.

174

discourages deployment of GPON) also are disprmpate In particular, ther
would appear to be less restrictive (and more Blg@janeans to achieving rapi
deployment of NGA networks and preservation of cetitipe markets.

e« The multi-fibre requirement and unbundling requiestn (in so far as |
id

» The Draft Recommendation amounts to “regulatiodigguise” in an area where
NRAs are better placed to intervene, and thus alstates the_subsidiarity

principle

* Finally, the Draft Recommendation’s approach dagsappear to be based on gny
objective proof that the solutions it advocates va&dd to faster NGA network
development and greater competition. This is copti@ the Commission’s better
regulation principlesind to general principles of sound administration
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l. Introduction

1. On 12 June 2009, the European Commiss@on{mission published its Draft
Recommendation on regulated access to Next Geoer#&iccess Networks
(Draft Recommendation™ This note focuses in particular on the followimgt
aspects of the Draft Recommendation:

* Multi-fibre requirement The Draft Recommendation asserts that national
regulatory authorities NRAs) should encourage, or, if legally possible,
oblige operators with significant market pow&MP operator} to deploy
multiple fibre in the context of their roll-out dflext Generation Access
(NGA) networks™ In addition, the Draft Recommendation provides dor
number of possible exemptions from regulation tgply only to multi-
fibre networks>

e Unbundling requirement Further, the Draft Recommendation requires
NRAs to mandate full unbundled access to the fibog irrespective of the
network architecture and technology implementedthsy SMP operatd?
Given that one of the most common technologies fse8TTH? roll-out,
GPON?# currently is not industrially available in a vensithat supports
physical unbundling in the feeder segment as frloennbetropolitan point of
presenceNIPoP),?® the Draft Recommendation in practice discourages t
deployment of this specific point-to-multipoint tewlogy, in favour of
point-to-point P2P) networks.

2. The purpose of this note is to analyse the DraftoRenendation from a legal
perspective, focusing in particular on the confeymof the multi-fibre
requirement and the unbundling requirement (in ap ds it discourages
deployment of GPON) with the fundamental principlesderpinning the
Community legal order in general, and the EU regua framework for

19 Draft Commission Recommendation on regulated acieblext Generation Access Networks (NGA),
C(2009), 12 June 2009.

% Draft Recommendation, points 8 and 18; see alsitate 19 and 20. Point 18 makes it explicitly clea
that the multi-fibre requirement relates to thertimating segment. The Commission’s definition of
“Multiple Fibre FTTH” as set at point 8, in conjuian with the recommendations in Annex Ill, appear
to indicate that the Commission’s multi-fibre regument in effect also extends to the feeder segiment
so far as incentives offered by the Draft Recomraéod are concerned (see also footnote 3 below).

%! Draft Recommendation, points 23 and 24, recitalgo232, Annex |11
%2 Draft Recommendation, point 20; see also recal 2

% Fiber to the homeRTTH), also called “fibre to the premises"T(TP), is the installation and use of
optical fibre from a central point directly to imitiual buildings such as residences, apartmentlimgjs
and businesses to provide unprecedented high-$pexdet access.

24 Gigabit-capable Passive Optical NetwoBPON) is an optical-access system based on Internet
Protocol (P) that allow multiple homes or businesses in alm@igirhood to share fibre from a service
provider’s central office.

%5 |n particular, no multiplexing technology is awdile at this stage on the basis of which a frequenc
band could be allocated in a fibre per operatosuich a way, the frequency band would be dispatched
all over the network up to the intended end useatimg a sort of P2P within the GPON architecture
without multiplying the number of fibres.
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electronic communications specificaf§.For the reasons set out below, this
note concludes that the Draft Recommendation wayddear to violate, in
various ways:

» the principle of technological neutrality and theoysions of the EU
regulatory framework;

» the proportionality principle; and

» the principles of subsidiarity and sincere coopenatvith Member States.

The Draft Recommendation assessed under the tenological neutrality

principle

Technological neutrality is a key principle undemming the EU regulatory
framework for electronic communications

3.

The principle of technological neutrality underpirteke EU regulatory
framework for electronic communications. Technobtadi neutrality was
formally adopted by the Commission as a regulatoryciple in its 1999
Communications Review as one of five key princiflest would define the EU
regulatory framework on electronic communicatiowkjch has been in force
since 2002 and is currently under review. Accordiaghe text of the 1999
Communications Review, technological neutrality msethat:

“legislation should define the objectives to be aebd, anghould neither
impose, nor discriminate in favour of, the use pasticular type of technology
to achieve those objectives

The principle thus covers two aspects:

» Prohibition on imposing a particular technologyTechnological neutrality
prohibits regulation that would eliminate the ewadoary selection function
of the market mechanism. It implies that regulatimay not pre-empt
market outcomes: it is the market rather than gowental institutions or
authorities that should decide about the succe&slore of technologies.

e Prohibition on discriminating against a particular technology
Technological neutrality also prohibits favouringetuse of one particular
type of technology over another. A technology can umderstood as a
method to turn inputs into outputs, which compdteshese inputs against
other technologies. The technological neutralitpgple, by ensuring a fair
competition for inputs, protects the rights of thogsho own and/or those
who wish to use a particular type of technology.

% To that effect, this note will highlight a numhsffactual, technological and economic flaws in the
Commission’s Draft Recommendation. For a full ovenwof these, see “France Telecom’s response to
the public consultation of the European Commissinra draft Recommendation on regulated access to
Next Generation Access Networks (NGA), July 20@#jch forms the factual basis of this note.

27 Towards a new framework for Electronic Communimasi infrastructure and associated services. The
1999 Communications Review, COM(1999)539.
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5. The principle of technological neutrality is laidbwin in Article 8 of the
Framework Directivé which provides that:

“Member States shall ensure that in carrying outrdgulatory tasks specified
in this Directive and the Specific Directives, iarficular those designed to
ensure effective competition, national regulatotherities take the utmost
account of the desirability of making regulatiorshnologically neutral?®

6. As such, technological neutrality is an emanatidntitee general EU law
principles of non-discrimination and protectionumidistorted competition in the
common market. The Commission refers to it @se" of the most fundamental
principles of the EU telecoms rufe®

7. Also, the current EU regulatory framework strictiglineates the regulatory
remedies which NRAs may impose. In line with thengple of technological
neutrality, the list of remedies available to NRAses not provide for any
competence for NRAs to impose remedies on SMP tpsrdhat favour a
certain technology® Operators are thus fundamentally free to decidéhwh
technology they wish to use or network topologytivsh to adopt.

8. At Member State level, the principle is also retibecin national legislation
governing the electronic communications setfor.

9. The current proposals for a revision of the EU camitations regulatory
framework further reinforce the requirement of gaferding technological
neutrality:

“... Member States shall take the utmost accounteofiéisirability of making
regulations technologically neutral and shall ersuhat, in carrying out the
regulatory tasks specified in this Directive ance tBpecific Directives, in

%8 Directive 2002/21/EC of the European Parliament aithe Council of 7 March 2002 on a common
regulatory framework for electronic communicatio®d, L 108/33 ramework Directivg. See also
recital 18.

% The text of Article 8 of the Framework Directiveeaded Policy objectives and regulatory
principles, confirms that technological neutrality is a régfory principle rather than a policgbjective
Under paragraph 1 it is stated that the policy dbjes underlying the Framework are set out in
paragraphs 2, 3 and 4. Technological neutralityyewer, is only found in paragraph 1 of Article &eS
van der HaarTechnological Neutrality: What does it EntgilPLEC Discussion Paper, March 2007.

9 MEMO/08/620, Telecoms: the ‘Article 7’ procedumedathe role of the Commission — Frequently
Asked Questions.

31 See Articles 9 to 13 of Directive 2002/19/EC a fBuropean Parliament and of the Council of

7 March 2002 on access to, and interconnectioale€tronic communications networks and associated
facilities (Access Directive For example, under Article 9 of the Access Direx; SMP operators may

be mandated to publicise specified information sagmetwork characteristics, but not to roll-out a
network with certain characteristics.

%2 For example, the European Court of Justi®€) has acknowledged ensuring technological neuralit
as an aim of national electronic communicationsslaion in Case C-227/0G,ommission v. Polandt
para. 13.
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particular those designed to ensure effective cditipe, national regulatory
authorities do likewise®

10. The proposals further confirm that avoiding undngthtions on the principle
of technological neutrality entails preventing ‘@étd constraints on network
architecture® This illustrates that the neutrality principle #pp to
“technologies” in the broad sense (e.g., differptatforms, network types,
deployment models, topologies or architectures).

11. In sum, the regulatory principle of technologicautrality, as enshrined in EU
legislation, prohibits both the imposition of a feular type of technology and
the favouring of one type of technology over annffi@he term technological
neutrality is interpreted widely and thus also agsveeutrality with respect to
network architectures.

Application of the technological neutrality princig as a guiding regulatory principle
in the electronic communications sector

12.  The concept that EU policy is not intended to “pwgikiners and losers” among
competing technologies has been implemented agdanguegulatory principle
across a wide range of regulatory measures in lg@renic communications
sector and beyond.

Requlatory remedies

13. Technological neutrality is a guiding principle fdefining regulatory remedies
under the EU regulatory framework for electronicmoounications. It is
intended to ensure that no particular technologsalution is artificially
stimulated or penalised through regulatory intetioen For example:

* Under the Article 7 procedure, the Commission cstesitly requires NRAs
to define markets in a forward-looking manner adcday to competition
law, “taking utmost account of the principle of technglogutrality’.>’

% See: European Parliament legislative resolutiod lfay 2009 on the Council common position for
adopting a directive of the European Parliamentafriitie Council amending Directives 2002/21/EC on
a common regulatory framework for electronic cominations networks and services, 2002/19/EC on
access to, and interconnection of, electronic conications networks and associated facilities, and
2002/20/EC on the authorisation of electronic comitations networks and services (16496/1/2008 —
C6-0066/2009 — 2007/0247(COD)).

3 Amended proposal for a Directive of the Europearii@ment and of the Council amending Directives
2002/21/EC on a common regulatory framework foctetanic communications networks and services,
2002/19/EC on access to, and interconnection eétr@nic communications networks and services, and
2002/20/EC on the authorisation of electronic comitetions networks and services, 2008/11/6. This
example relates to the Directive on radio equipragit telecommunications terminal equipment.

% See Kameckélechnologieneutrale Regulierungh.2.1.1, p.7 f; Kérber, Der Grundsatz der
Technologieneutralitat, p.11.

% Technological neutrality also has been appliedemecently to other areas of EU law such as
consumer protection and environmental laws.

% See, for example, Case CY/2006/0334 where therilssion reminded the Cypriot NRA (OCECPR)
that market definition (relating to 2G and 3G meli#¢lephony) should be technology-neutral, i.eetas
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* In relation specifically to market definition for ®A networks, the
Commission has recognised — with reference todbkrological neutrality
principle — that in addition to FTTC and FFTH, solM&A models Will
result in a completely different local network aitelotur€. Thus, the
Commission has accepted that different typésNGA networks may
emerge®

e Further, in a procedure under Article 7 of the Feamrk Directive
concerning wholesale broadband access in the CZ&Republic, the
Commission recalled thatvhen determining the appropriate access level to
be mandated, the NRAs must balance the technicdl @perational
conditions resulting from the incumbent’s networichgtecture with the
level of competition in the marRet’ In other words, in identifying remedies
NRAs must always perform a concrete analysis basedoth the relevant
network architecture and competitive conditionstlom market (rather than
directly or indirectly mandating a specific netwodkchitecture without
regard to overall market circumstances).

Government aid in the communications sector

14. The Commission’s approach to government fundingh@ communications
sector has traditionally also reflected a technicklty neutral approach. For
example:

* In relation to structural funds in support of eteaic communications, the
selection criteria for investment in infrastructunest adhere to the principle
of technological neutrality: European Regional Depenent Fund support
“should not a priori favour any particular technolggnor limit the
technology choice of the regibff

* Application of the EU state aid rules in the fieddl public broadband
funding measures and public support measures foditpéal switchovern
recent years shows that the Commission will notept¢hat a Member
State, in providing public funding, imposes anyhtedogy upfront or
favours one technology over another. For exampie, €ommission’s
Communication on “Bridging the Broadband Gap”, whaeals specifically
with the development of broadband networks and isesy refers to

on the nature of the products or services providetipn the technological platform used to provide
them.

3 Explanatory Note — Accompanying document to then@ission Recommendation on Relevant
Product and Service Markets within the electromimmunications sector susceptible to ex ante
regulation in accordance with Directive 2002/21/&Ghe European Parliament and of the Council on a
common regulatory framework for electronic commati@ns networks and services (C (2007) 5406).

39 Ccase Cz/2006/0449.

40 Commission Staff Working Paper, Guidelines orecia and modalities of implementation of
structural funds in support of electronic commutiarzs, SEC (2003) 895, p. 9. See Alexiadis and Cole
The concept of technology neutrality and the neWE@egulatory frameworkECTA review, p. 76.
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technological neutrality as one of the key prinegpMember States must
take into account in any public funding measufes.

* Further, in its state aid decision-making practitee Commission has
consistently held that any public funding measuneluly favouring one
technology over another would not be eligible ftgacance under Article
87(3) of the EC Treat$?

« However, the Commission’s recent Broadband State @dmmunicatiof?
favours multi-fibre architecture, and is therefosabject to the same
criticisms as the Draft Recommendation (see below).

The approach of the Draft Recommendation is at oddsth the principle of
technological neutrality

15. From a review of the Draft Recommendation, the Cagaion’s approach does
not appear to be based on hard evidence that th&oss advocated by the
Draft Recommendation will lead to faster NGA netWwatevelopment and
greater competition. The Draft Recommendation makatements about the
perceived advantages of multi-fibore over other -ooit scenarios, without
referring to economic analysis and/or factual enate

16. Hence, the Commission seems to favour an untestégork architecture,
which is also regarded as considerably more expensithout any justification
or in-depth analysis that it would be better suitedneet the objectives to be
achieved by regulatory intervention and indeededjarding the fact that mono-
fibore may actually be more suitable to achieve aiddaNGA network
deployment whilst preserving competition. This appeto be contrary to the
Commission’s “better regulation” principfésand to general principles of sound
administratior

41 Commission Communication “Bridging the BroadbanapG COM(2006) 129 final, 20 March 20086,
p. 9.

2 See in the area of broadband network funding,@age N 282/2003Jnited Kingdom — Cumbria
Broadband — Project Access — Advancing CommunicdtioCumbria and Enabling Sustainable
ServicesCommission Decision of 10 December 2003, O.J. 2008/23 and Case N 307/2004nited
Kingdom - Broadband in Scotland-remote and ruradas,Commission Decision of 16 November 2004
0.J. 2005 C126/11. See in the area of the digitdgtBover, Case C 52/2006n the state aid
implemented by the Italian Republic for the suls&idipurchase of digital decode@ommission
decision of 24 January 2007, O.J. 2007 L147/1; Gh&&€0/2006]taly — Subsidies to digital decoders
with open AP|Commission decision of 24 January 2007, O.J. ZDBJ/3; Case N 107/200[faly —
Subsidy for iDTV and digital decodeSGommission decision of 27 June 2007, O.J. 200462 In the
recentMediasetcase, the Commission equally advocated applicatidhe technological neutrality
principle (see Report for the Hearing in Case T/A7).

43 Community Guidelines for the application of Staie rules in relation to rapid deployment of
broadband networks, para. 74.

44 One of the fundamental better regulation prinaifiethat any proposed action should not go beyond
what is necessary to achieve the policy objectesued. See the Commission Communication
“Implementing the Community Lisbon programme: Aasdgy for the simplification of the regulatory
environment”, Brussels, COM(2005) 535 final.

5 The Community Courts have ruled that the prinsiiesound administration imply that the
Community institutions must adopihe behaviour of an administrative authority exeieg ordinary
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Analysis of the multi-fibre requirement in view of the principle of
technological neutrality

17. The Draft Recommendation in effect seeks to imptse deployment of
multiple fibre in the context of NGA network rolldt Indeed, according to the
Commission, NRAs should encourage, or, if legalysgible, oblige SMP
operators to deploy multi-fibre. In addition, theal? Recommendation suggests
a number of possible exemptions from regulation #pgly only where multi-
fibre networks are being deployed. As the deploymmegnmultiple fibre line
supports both P2P and point-to-multipoint topolegie Commission claims it
remains technology neutrdl*® However, for the reasons discussed below this
assertion is difficult to sustain.

18. The Draft Recommendation effectively imposes a mfilire network
architecture As mentioned, the Draft Recommendation in effaoposes
(directly and indirectly) the deployment of mulipfe. Contrary to its
established practice, the Commission thus mandatespecific network
architecture, which seems to run counter to itsgabibn (and the obligation of
NRAs) to take the utmost accouritof the technology neutrality principle,
which is a fundamental principle at the heart @& B regulatory framewotk
and also entails preventingétailed constraints on network architectufé

19. The multi-fibre requirement also runs counter to ¢h Commission’s own
previous application of technological neutralityThe approach of the Draft
Recommendation to favour (and indeed impose) nfible architecture is
contrary to the Commission’s own application ofhtealogical neutrality in
relation to NGA networks in the past. As discusabdve, the Commission has
previously recognised the inherent diversity of giole network architectures
that are suitable for NGA networks deployment, aeduired a concrete
analysis based on both the relevant network awthite and competitive
conditions on the market as a prerequisite for gegulatory intervention in
NGA networks® In contrast, the Draft Recommendation mandatepeaific
network architecture (to the effective exclusionotiiers) without an adequate
assessment of the possibility offered by existilbgyraatives.

20. NRAs are precluded from adopting remedies that fava multi-fibre network
architecture As set out above, under the Access Directive, NR#s
empowered to impose only those regulatory remades#ified in its Articles 9
to 13 or, in exceptional circumstancether obligations for access or

care and diligenceand must &xamine carefully and impartially all the relevaspects of an individual
casé. See Case T-178/98resh Maring [2000] ECR-II 3331, para. 82 and Case C-2691@@hnische
Universitat Munchen v. Hauptzollamt Munchen-Mjit891] E.C.R. 1-5469, para.14.

¢ Draft Recommendation, recital 19.
47 Article 8 of the Framework Directive.

8 Amended proposal for a Directive of the Europearliment and of the Council amending Directives
2002/21/EC on a common regulatory framework foctetenic communications networks and services,
2002/19/EC on access to, and interconnection eftmnic communications networks and services, and
2002/20/EC on the authorisation of electronic comizetions networks and services, 2008/11/6. This
example relates to the Directive on radio equipnagiat telecommunications terminal equipment.

9 See the document referred to in footnote 20.
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interconnectiof *° Recital 14 of the Access Directive, clearly comfirthat the
range of possible remedies under Article 9 to 18 arset of‘maximum
obligations” that can be applied to undertakirigs order to avoid over-
regulation”. Paragraph 116 of the Commission’s Guidelines arkaet analysis
and the assessment of significant market pov@WR Guideline$™ further
confirms that NRAs will have to choose between the range of regulatory
obligations set out in the Directives in order ®mredy a particular problem in

a market found not to be effectively competitive

21. The provisions of the Access Directive do not pdevior a legal basis allowing
NRAs toimpose(or evenfavour) a certain technology or architecture. On the
contrary, in line with the principle of technologyeutrality, the regulatory
framework only provides for the possibility for NRAo impose remedies that
take the existing technology or network architeetas deployed by operators as
a given and to apply such remedies as may be ezfjuindeed, the EU
legislator clearly did not envisage NRAs gettingdlved in engineering the
roll-out of appropriate technologies or architeetur

22. Under the current regulatory framework, NRAs arasthprecluded from
imposing (or favouring) multi-fibre, whether dirgctor through the use of
remedies. Instead, they should (be allowed to) talah architectures (whether
multi-fibre or mono-fibre) that market players d#zito deploy as a starting
point for their assessment, and assess on the dfaglsrelevant circumstances
whether any of the available regulatory remedigghtribe required.

Analysis of the unbundling requirement in view of he principle of
technological neutrality

23. By imposing unbundling of fibre in the feeder segmethe Draft
Recommendation in effect creates a barrier to thployment of GPON
technology, which is one of the most common andgmdechnologies used for
FTTH roll-out. GPON unbundling, comparable to cappebundling, is not yet
industrially available (and is not expected to bdrsthe next couple of years).
Other forms of “unbundling” could be imagined howewased on passive
access to dark fibre for example. Thus, dependmgvbat is understood with
unbundling, the Draft Recommendation could in pcactdiscourage the
deployment of this specific point-to-multipoint kewlogy, in favour of P2P.

24.  The unbundling requirement discriminates against @M technology To the
extent the Draft Recommendation would require udbiog in the feeder
segment, similar to copper unbundling, the Draft cédemendation
discriminatesagainst GPON technology, to the benefit of P2Prteldgies. It

%0 Article 8(3) of the Access Directive allows NRAséxceptional circumstances to impose

additional remedies (subject to the Commissionfzrayal): it follows from the structure of the
regulatory framework that such remedies should ydwaspect the principle of technological neutyalit
Moreover, such remedies always must relateateéss and interconnectign.e. not to choice of
network technology but to ways of accessing/coringtb networks.

51 Commission Guidelines of 11 July 2002 on marketysis and the assessment of significant

market power under the Community regulatory frantéwor electronic communications networks and
services, OJ C 165/6.
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thus would appear to distort the level playingdiddoth between equipment
manufacturers and between network operators or eweount to picking a
“winning technology”, which is clearly contrary technological neutrality and
to the Commission’s application of that principheather situations.

The Draft Recommendation assessed under the pportionality principle

The proportionality principle

25.

26.

Article 8(4) of the Access Directive provides traty remedies imposed on
SMP operators should be proportionate and justifiedthe light of the
objectives of the EU communications regulatory feswark. The
proportionality principle is also one of the fundamml general guiding
principles for any administrative action in the BUt is enshrined in Article
5(3) of the EC Treaty which provides that any awidy the Community shall
not go beyond what is necessary to achieve theigs of the Treaty.

According to established ECJ case law, on the bafithe proportionality
principle any Community measure must bes(ijtableto achieve its objective;
(i) necessaryto achieve that objective; and (iii) there shob&ino other less
restrictive meanso achieve the objectivé.

The Draft Recommendation arguably prescribes digpoactionate measures

27.

28.

29.

The Draft Recommendation’s key objectives are #pdr deployment of NGA

networks, while preserving competitive markets. ldoer, the multi-fibre

requirement and unbundling requirement (in so it discourages deployment
of GPON) would appear to be disproportionate metmsachieve these
objectives.

Analysis of the the multi-fibre requirement in view of the proportionality
principle

First, the bias towards multi-fibore does not appeabe suitable as it risks in
practice delaying NGA network deployment in the Ejven the resulting
uncertainty as regards other NGA roll-out modelscWwhmay stifle further
investments. The multi-fibore architecture favouredy the Draft
Recommendation still needs to prove its suitabititpractice.

Moreover, the multi-fibre requirement is not suighin so far as it may very
well result in inefficiencies. ThBraft Recommendation asserts thaetworks
based on multiple fibre lines can be deployed ataaginally higher cost than
single fibre networks® However, actual field studies in France suggeat th
this assertion disregards a number of inefficieh@nad additional costs which

52
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See Case C-331/8B, v Ministry of Agriculture, Fisheries and Food fxFédération européenne
de la santé animale (FEDESA)990] E.C.R. I-4023.

See Case 66/8Fromancais v Forma[1983] ECR 395, para 8 and Case 47R6quette Fréres v
ONIC, [1987] ECR 2889, para 19.

Draft Recommendation, recital 19.
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result from the deployment of multiple fiore NGA twerks (compared to
mono-fibre networksy’

30. Second, experience in many countries shows thdbyiag multi-fibre is not
necessary to ensure the deployment of NGA networks. The ODraf
Recommendation disregards other deployment modétewt any justification,
whereas other solutions may ensure more rapid astdetficient NGA network
deployment. Mono-fibre is such a rapid and cogtieffit solution. Mono-fibre
can also be unbundled in the terminating segmenithi® purposes of granting
access, meaning it provides an adequate alternatiaeoiding the emergence
of new bottlenecks and ensuring the roll-out of N@&works does not lead to
reduced competition. The bias towards a multi-filgpproach would appear not
to be justified by the protection ofdhg-term sustainable competititfi as this
objective can equally be reached on the basis oforfibre networks.

31. Itis also relevant in this regard that the Comioissin its impact assessment
carried out before the adoption of the proposals &onew EU regulatory
framework, has detected no need to impose a mbig-frequirement in an
NGA context’ In this impact assessment, the Commission stdtat] with
respect to the development of NGA networks, anrestte investigation into
technological and market developments had indictitatthe existing approach
was fundamentally sound. It did not refer to thedéor the imposition of a
multi-fibre requirement (or an unbundling requirert)en order to safeguard the
development of such networks.

32. It can also be noted in this regard that the DR&tommendation provides for a
less interventionist approach in the area of, fewaneple, the provisions in
relation to co-investment. In contrast, it provides no clear justification why
an interventionist approach in the area of mulirdi deployment is necessary.
NRAs are capable of assessing which approach isoppate in light of the
specific national or even regional circumstance®nter to ensure rapid and
cost-effective NGA network deployment. A mandatamylti-fibre approach is
not necessary in that regard.

%5 See, for a detailed overview of the costs incuimedhrious deployment scenarios, France Telecom’s
response to the public consultation of the Eurog@ammission on a draft Recommendation on
regulated access to Next Generation Access Netwdi®g\), July 2009. In a nutshell, the cost incurred
for the deployment of multi-fibre lines on the ténal segment (which represents 60% of the overall
investment for FTTH deployment) is estimated tabkast 40% higher than the cost for the monaefibr
line option. These extra costs relate to: (i) thechto use bigger cables; (ii) the need to installe

router or connecting equipment; and (iii) increaseldiering works and the separation of the fibnethe
building at the distribution point

® Draft Recommendation, recital 19.

" Commission Staff Working Document SEC(2007) 147Rifact assessment — Accompanying
document to: (i) the Commission proposal for a Etike of the European Parliament and the Council
amending European Parliament and Council Directddf2/19/EC, 2002/20/EC and 202/21/EC: (ii)
Commission proposal for a Directive of the EuropBarliament and the Council amending European
Parliament and Council Directives 2002/22/EC and2288/EC; and (iii) Commission proposal for a
Regulation of the European Parliament and the dbastablishing the European Electronic
Communications Markets Authority, {COM(2007)697, RI(2007)698, COM(2007)699,
SEC(2007)1473}, see page 48.
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33. In turn, the above suggests that there would apjoebeless restrictive means
to ensure the Draft Recommendation’s objectives.

Analysis of the unbundling requirement in view of he proportionality
principle

34. The potentiade factorestriction of GPON deployment which could redtdim
an unbundling requirement (similar to copper untimgd is arguably also not
suitable as this could lead to the exclusion of a technoltwt represents
several advantages for NGA network deployment, cedu choice and
innovation and stifling network competition.

35. A GPON network differs from a P2P network in thabmly uses one fibre to
connect multiple households. This fibre is shargdubers instead of being
dedicated to one single household. Expert studesmdicating that the cost per
connection in dense areas is higher for P2P thaBNs® Moreover, the overall
cost for several (competing) GPON networks is edqaabr only marginally
higher than the development of a single P2P netwodense areas. This would
demonstrate that GPON is a key enabler for networkpetition and may very
well be suitable to achieve the aims of the Dradt&mmendation namely the
fast roll-out of NGA networks?

36. The unbundling requirement also may risk reducingestment in GPON
technology and related R&D, as, if implementedyould render the use of this
technology incompatible with regulatory requirenserit would also slow down
the deployment of GPON-based networks.

37. Infact, the unbundling requirement (which may efffilne use and availability of
GPON) may not even heecessaryto preserve competition. On the contrary, a
deployment based on GPON would equally promote ebitgn at an
infrastructure level. Alternative operators couiol, example, install their own
GPON lines, especially in dense areas where imfretsire competition is
possible. If considered necessary, regulated adoeshicts where these are
available, could further stimulate this.

38. The above suggests that there k®s restrictive meant® ensure the Draft
Recommendation’s objectives than through an absolgquirement for
unbundling (which leads to the exclusion an impadrtachnology).

8 See for an extensive analysis of P2P/GPON depayosts, the study carried out by Analysis
Mason, which is contained in annex to France Teféswoesponse to the public consultation of the
European Commission on a draft Recommendationguiated access to Next Generation Access
Networks (NGA), July 2009.

% Building several P2P networks would not be possitiit only because of the higher costs resulting
from active equipment and fibre optic cables babah view of additional civil engineering works
required to host multiple P2P networks. See, fah&r details: France Telecom’s response to théiqub
consultation of the European Commission on a dRattommendation on regulated access to Next
Generation Access Networks (NGA), July 2009.
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IV.  The Draft Recommendation violates the principle of subsidiarity and
sincere cooperation

The subsidiarity principle
39.  The principle of subsidiarity (Article 5 of the ERQeaty) provides that:

“[...] the Union shall act only if and in so far dsetobjectives of the proposed
action cannot be sufficiently achieved by the Mer3ibates, either at central
level or at regional and local level, but can rathBy reason of the scale or
effects of the proposed action, be better achienéghion levél

40. The principle of subsidiarity thus constitutes raitation on the exercise of the
Commission’s competence and entails a presumpti@t tinless proven
otherwise Member States are better placed to act.

The prescriptive approach of the Draft Recommendatis at odds with subsidiarity

41. Under Article 7 of the Framework Directive, NRA®ajiven the competence to
define the boundaries of relevant markets in a@wd with competition law
principles, to conduct market analysis and impcsmedies. Reflecting the
subsidiarity principle, they are considered to lettdy placed to assess local
markets and ascertain when regulatory intervensoaquired.

42. In the area of NGA networks, it should therefore foe NRAs to analyse
markets and decide whether to impose remedies emgixspecific situations
from regulation without being bound by a predeted technological
outcome. However, the Draft Recommendation appe&atsypass the role of
NRAs, steering markets towards specific technobgighout considering local
requirements and circumstances. The Draft Recomatiemdks prescriptive
approach thus would risk curtailing the competerafddRAs as foreseen in the
Framework Directive.

43. Moreover, the Commission’s use of a recommendatoprescribe remedies
regarding the nature of infrastructure deploymeppiears to be at odds with
Article 19 of the Framework Directive. This prowsi states that the
Commission may issue recommendations on the hasadrapplication of the
provisions in the directives of the EU regulatorgmiework and that Member
States must ensure that NRAs take the utmost atodtimose.

44. However, harmonised remedies regarding the natufe infrastructure
deployment have not been foreseen in any provisainthe EU regulatory
framework and the Commission thus cannot issuenmegendations to Member
States on that basis (let alone that NRAs woulslieged to take account of
such recommendation$).

45.  Finally, the text of the Draft Recommendation aspised by the Commission
is inconsistent with ECJ case law. According td ttese law, recommendations

% The Commission thus arguably does not have anyetence to impose the recommendation in its
current format, since it by far exceeds its implatirgy powers provided for in Article 19 of the
Framework Directive.
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46.

are ‘measures which, even as regards the persons to ileyrare addressed,
are not intended to produce legal effécend “generally adopted by the
institutions of the Community when they do not hiweepower under the EC
Treaty to adopt binding measufeCase C-322/88Grimaldi). However, the

draft Recommendation in effects seeks to reguld®& Metworks in a binding
manner throughout the EU, in an area where theraoislegal basis for
Commission action, thus bypassing NRA competences.

The Draft Recommendation thus could be qualifiedragulation in disguise”
in an area where not only NRAs are better placedntervene, but the
Commission also lacks competence to impose matkebmes.

The Draft Recommendation and the Commission’s dofysincere cooperation with
Member States

47.

48.

49.

50.

51.

52.

Finally, the Draft Recommendation puts Member SI&IRAs in a position
whereby, if they follow its directions, they mayeano choice but to violate the
principle of technological neutrality.

However, the compulsory language of Article 8 of thramework Directive
(i.,e., Member Statesshall ensurgé that NRAs take the utmost account of
technological neutrality) implies that there is@bligation for Member States
to ensure that the technological neutrality prifecip respected. The Framework
Directive thus leaves no margin of discretion foerivber States to allow NRAs
to impose or favour certain technologies but rezpiithem to perform an in-
depth factual assessment of every case.

In turn, the principle of sincere cooperation (Al 10 of the EC Treaty)
implies that the Commission (and other EU Insting) should not put Member
States/NRAs in a position where they are forcedvitdate technological
neutrality®*

Moreover, Article 10 prohibits any measure, such #s Draft
Recommendation, that could jeopardise the attaihrokthe objectives of the
EC Treaty, which include the principles of non-disgnation and undistorted
competition that are at the basis of the technokdgieutrality principle.

Conclusion

It follows from the above that the multi-fibre reggment and unbundling
requirement (in so far as the form of unbundlingttis mandated precludes or
restricts deployment of GPON) would violate the @oumity law principles of
technological neutrality, proportionality and sutarity. Moreover, the current
EU regulatory communications framework does novij® for a legal basis to
impose the multi-fibre requirement as proposed.

At any rate, the Commission’s approach does notapf be based on any
objective proof that the solutions advocated by@naft Recommendation will

®% Article 10 EC Treaty puts the Commission undeuty do cooperate in good faith with institutions of
Member States responsible for implementing Commuaiv. ECJ, Case C-251/88thanasopouls
[1991] ECR, I-2797.
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lead to faster NGA network development and greatnpetition. This is
contrary to the Commission’s better regulation gptes and to general
principles of sound administration.

16 July 2009
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