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Introduction

In this final report. we discuss the nvestment decistions of incumbent and entrant telecoms
providers, with a parttcular focus on the impact of the current negative capital environment.
The zoal 15 to determine the ways in which OPTA can promote investment in telecoms

mfrastructure n the Netherlands:

Exhibit 1.1 provides a framework for the discussion to follow.
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Exhibit 1.1; Segquential decision free for imvesiment decisions [Sourcs: Analysys]
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In this framework, the moumbent first chooses whether or not to invest. Il the moumbent
docs nvest. the entrant has a “make-or-buy” decision - it can choose to mvest. or it can
choose to buy access from the incumbent, und then possibly invest later. In fAinancial terms,
the entrant can enter the morket by buying sccess from the incumbent. and it then has a real
oplion {Lc. the nght o nvest 1 assets) which 1t can exercise at a date some point mn the
future from its decision to enter the market. We will onalyse the investment decisions of

incumbents and entranis in two siages:

#  economic theory of myvestment
# mvestment decisions of entrunis and incumbents o practice, based on mterview

SUTVEYS.

We will also note, 1m particular, how the tyvpe of the investment has an impact on these
decisions. For mstance, 1f the myvestment in gquestion 15 the local loop. for which the
incumbent has already made significant invesiments, in practice only the entrant faces an
investment decision {ond the only possible outcomes are 14 i Exhubat 1.1}, On the other
hand. 1f the mvestment 15 fibre to the home (FTTH) or other new broadband investments,
we start at the beginning of the sequential decision tree above, and any of the six outcomes
are feasible as both the incumbent and entrant have investment decisions to make.

Fimally, we will discuss how the regulator™s decisions have an impact wpon the imvestment
decisions of companics in practice. The main emphasis 15 on the price of access. which has
a direct effect on the entrants’ make-or-buy  decision, and indirectly impacts the
incumbent’s investment decision, where relevant. We will also discuss non-price access

issues that may impact investment decisions.
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2 Review of economic theory

We will examine two important decisions — firstly, the decision to invest, based on the cost
and expected return on mvestment, and secondly. the evaluation of the real option by the
entrant. We will also talk about how these decisions are impacted by current capital market

Constraimts.

1.1 Cost of capltal

First, we determine how to value the retums from investment — the challenge 15 that the

mvestment must be made upfront, while the returns are spread over tme.

Met present value (NPV) calculations are widely used in fnancial evaluation. The
fundnmental poincipal of such an analvsis 15 that forecast future revenues are expressed in
terms of revenues receved today — the “present value”,

The present value 15 calculated by adjusting the future cashflows to reflect the fact that
there 15 a cost associated with not being able to receve cashflows now. This adjustment s

known as “discounting” and we discuss how it 15 calculated below.

211 Discounting future forecast

If an investor knows that he can invest o doller at a retum of 10% per annum (for example,
by depesiting it m a bank), then any alternative investments he considers must offer a
return greater than 10%% per annum to be attractive. Defermng receipt of the dollar for one

year means that the investor will receve USDLI0 10 a year™s bime.
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The mvestor knows that he has o returm available of 10% per annum, therefore any
altermative mmvestment requires hum o sacnifice that retum. The mvestor coald receve the
[0%% retum from the dollar mvestment or the retum from the allernative investment; he

could not recerve both retums from the same one dollar investment.

The advantage of o discount rate 15 -that it can be used to calculate the present value of a
serics of coshflows that are forecast to occur i different vears. The forecast cashilow 1s
discounted by the discount rate for cach vear by which the cashflow s deferred. In the

example above, 1t was only one vear, so the discount rate used was expressed as 1.10.

However, if the investor was old that the USD1.00 would be deferred three vears hence,
then the cashflow would have to be adjusted to refleet the opportunity cost of not hoving
10%% per annum return e cach of those three vears. The discount rabe 15 sull 10%6, but to
reflect the loss of three years return. it is expressed as 1.10° = 1.331.

Thas reflects the opportumity cost to the investor of not heving the imitial USD1.00 for three
years, rather than only one. It assumes that the mmvestor could have invested USD1.00 at the

start and received 10% per annune, discounted, on that imvestment.

2.1.2 Weighted average cost of capital (WALCC)

The cxamples above are simple, but a business that is presently engaged in investing cash
cannot return that cash to = investors. To calculote an sppropnate discount Tate,
considerstion must be piven to the retum the business expects to generate from those
forecast cashflows.

Although the investor in the example above could have either spent the USD.0O0 a year
ago or walted untill now for USIDN.10. the choice for the business would have been to

invest the money in a range of projects or return it to ifs Imvestors.

If the business invests the money i its projects, these are expected o generate cashflows
that can be returned fo mvestors. Aliernatively. if the propects cannot generate cashiflows
that satsfy the expected returns of investors, then the business should have returned the
money to them in the first instance and allowed them to invest it elsewhere.
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The rate of retum that investors would expect — and which the company has lost by being
deprived of the cashflow — 15 known as weighted average cost of capial {WACC). This
reflects the cost to the business of borrowing from o combination of debt and equity

INVEStors.

A business typically has two different tvpes of mnvestors: those who have lent money in the
form of corporate bonds or long-term loans {debt investors or lenders), and those who howve
subscribed to equity capital in the form of stocks and shares {equity investors). Each of the
different types of imvestor will normally have a different discount rate.

Lenders to the business genernlly demand a lower rute of return than equity  mvestors
because they are bearing o lower nsk thon equity investors. Lenders will normallby charge
micrest on their loan, and thes imterest 15 not paid, they can ulomately force the business

inio bankruptey and require that assets be sold to repay them.

In addition, lenders” loan agreements will ofien contzin covenants restncting the range of
activitics that the busmess can undertake or requinng it to meet certmm growth or
profitability tergets. If these are not met. then the loans may become immediately repayable
and 1f they are nol repaid, lenders could force the business into bankruptey.

The logic for these conditions 15 that 1f the business 15 not performing as expected, the nisk
to lenders has increased and they mav hke to withdraw their loans and lend mstead to a less
nisky borrower. Cleardy, companics want to avoid either having to make repavment of long-
term loans on demand or bankruptcy, and so they work to ensure thot mierest 15 paid on
time and that loans can be repard when duoe.

In contrast, cquity investors are not pormally zuaranteed dividends, nor can they normally
force the business to repay ther investment. As such, they bear 8 much higher proportion
of nsk and rely on the business to be able 1o pay dividends or deliver an mmcrease in the

value of 1ts shares, providing them with a capital gain.
An appropriate WACC for a business musi reflect the opportumity costs of both 1ts equuty

mvestors and 115 lenders. The WACC compnises two main components: the business™s cost
of eqmity capital and 115 cost of debt capital.
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Corst af equeity capital

The cost of equity capital 15 used o determine the discount rate. It depends on a number of
key vanables:

¢  the nisk-free rate of return
#  the equity risk premium
# the beta (i) of a business s shares.

The nsk-free rate of return, usually represented by covernment treasury bonds, is the rate at
which somcone can mvest m @ given couniry at no nsk, assuming obwviously that the

government docs not default on any repayments.

The equity misk premium 15 the premium to the nsk-free rate that an investor would expect
to recerve by mvesting in the equity markets. Histoncally, this premium has been between
3% and 3% for equity investment in the UK and US stock morkets.

Investing in the stock market as o whole {for example. through o diversified portfolio of
shares), an mvestor would expect o reccive a retum equal (o the risk-free rote plus the
cquity risk premium. However, because we are only constdering the retum that an investor
would demand from one particular stock, we have to determune how that stock performs
relative to the stock market as & whole. This 15 done nsing the beta of a stock.

The beta 1s an histone measure of the volatility of a stock when compared to the volatility
of the market as o whole. For example. if o stock falls or nses by exactly the same
percentage as the market, 1t beta would be 1. If it falls or rises by twice the movement in
the market, its beta would be 2. If it moved counter-cychically 1o the market, falling as the

market rose and vice versa, then iis beta would be o negative number.

The wolatility 15 used to express the level of nsk of the stock. Therefore, if & stock had a
beta of 1.2, it would be considered 1.2 times nskier than investment in the market as a
whole, The required retum for an equity imvestor would be 1.2 times the market nsk
premuum, plus the risk-free rate
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The cost of cquity capital 1= the rate of retum that eguity investors expect & business to
generate for them. Therefore, in order to satisfy the requirements of equiby mvestors. the
bustness would have to pencrate cashftows that, when discounted by the eguity cost of
capital, represent o satisfactory return for the ivestor, Essentinlly, this means that the
present value of these future cashflows would have to exceed the amount of the minal

investment.

Corst af debt capital
The cost of debt capital depends on two key vanables:

# the mterest rate on the business™s long-term borrowings

# the corporate tox rate. 1f applicable.

A lender’s cost of capital s somewhat casier to determizne; it 15 simply the interest rate
charged on the loan. However, from the perspective of the borrower, this cost of capital can
be reduced because of the tax treatment of borrowings. Interest paid on & loan, unlike
dividends pmd to stockholders. 15 often deductible against tex on profits. Therefore,
although a business still has to generate cash 1o pav interest, the truc cost of that payment s
reduced by the amount of tax the business saves (the “tax shecld™) by deducting the mierest

pavment from 1ts profits.
The cost of debt capital 1s then the interest rate on the loan, less the value of any tax shicld.

The cost of debt vartes with risk in a similar. but not identical. manner to the cost of equity.
Cerimnly, f a company’s overall business plan 15 considered to be more nsky than others,
then the cost of debt for that company will increase to reflect that risk. [ The company’s
cost of equity would also be higher).

However, debt normally costs less than equity becanse — wrespective of the nsk of the
company — debt holders usually enjov certain privileges (not extended to cquity investors),
which make their investment in the company less nsky than eguity. All of these privileges
provide greater assurance of seeing the expected retum on their imvestment (e the mital

loan and all interest duc) to the equity investor than the lender.
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The povileges normally mchade:

# A nght o pre-determuned intercst payments. Interest on debt has to be pasd, n the
correct amount, on the prescribed dates. If the borrower defaults on these payments,
addinonal charges may result due or the lender may have the nzght to demand
immediate repayment of the loan in full. In contrast. equity holders cannot demand
dividend paymenis from the company, even when the company is profitable.

#  Preferential ranking as a creditor. In addition o interest being due on specified dates,
borrowers rank ahead of other creditors of the company should there be insufficient
cash to pay them all. This ranks them ahead of equity investors, who are often lefi with
nothing in & corporate bankruptcy.

# Restrictions or conditions on the performance of the business. Lenders can make
cerain levels of revenues, customers. profit. total liabilines or other commercial
metrics’ & conditton of the loan. If the business fails to meet these condittons (known
as “covenants' ), 1t 1= deemed & breach of the lonn. Addinonal mterest charges mav be
levied or the loan may become due for immediate repayment. Equity holders can only
influence the management of a company by appointing directors to 185 board — it 15 not
usually possible for them to have as much direct control over the business as the debr

holders.?

213 Calculating the WACC

The WACC 15 caleulsted by takimg the equity cost of capital. weighting it by the amount of

equity 1 the business’s capital stmucture, and then taking the debt cost of capital and
weighting that for the amount of debt mn the capital structure.

Lioans %0 phone nehsnoics commonty inclode condbions requinng thal oerain ewesis ol network coverage be esiablisted by spedhc
cales.

While shorehoiders can — and do — wole o peplacs bosrds #of fhey feel o pok perfooming. s cannol be cone wilhoot o greal

deal of 8o and of course the suppeet of a majorky of shareholdars. In the casa of cosenanis, the company o, 5o sty within
fhess covenants constantly,
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The smount of debt 1 & company™s caputal structure 15 known as its gearing rabio. Geanng
i5 cxpressed as (debt capital = (debt capital + equity capital)).

Thas WACC then represents the opportunity cost to the business of mvesting the money —
mstead, 1t could have returned it to s investors. Investors will expect the busmess to
generate a reburn at least equal to the WACC. This expectation of o given rate of retum is
the reason that WACC is ofien referred to as a “hurdle rate” — if the project 15 not profitable
at a given WACC, it farls to clear the “hurdle” set by investors to proceed. Otherwise, as
scen o the mital examples explaming discount rate, mvestors would prefer to invest
clscwhere and would expect the business to return their money to them rather than the

hustness mvesting it on their behalf,

It should also be remembered that the WACC reflects the capital structure of the business
and the expected returns of all tvpes of investors. This means that 1ssues such as dividend
pavments or capital gaims i share values (cither histonc or expected) need not be
considered by the future cashflow model. The business and 1= investors can sec that
sufficient cash 15 bemmg generated 1o meet therr expected returns, without the manner
which those retums will be achieved further complicating the analvsis.

2.4 Adjustments to WACC for uncertainty

Although macro-economic unceriainty 15 reflected in the “risk free mite of retum” discussed
above, there are other adjustments that can be made to the NPV analysis for projects with

uncertaln ouicomes.

The frst — and most simphstc of these — 15 1o apply a probability to the cashflow actually
happening. For example, 1f you are forecasting the cashflows from an agncultural business
and you know that there 15 a 7% chance cach year of a total faifure of the harvest, then each
vear’s forecast cashflow can be adjusted by 7% to reflect the chance of that fatlure.

The sccond method of reflecting uncertamty about a project 15 to consider the
appropristeness of the WACC iself. For example, a project that 1= siomilar to the existing
business of the company can use the company™s WACC relatvely safelv. However. if a

hustness in compuoter manufactunng. for mstance. decides 0 move mio semi-conductor
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manufacture, 1t would not be appropoate to wse s curremt WACC. Instead, 1t should
choose the WACC of a sermiconductor manufacturer — and preferably a start-up, rather than
that of an estabhshed plaver such as Intel Inc. This would ensure that the WACC actually
reflected the investors reguired return — they have not mmvesied m the computer
manufacturer to see their cash being put to potentally nskier wse m semiconductor

manufacture.

Thas has been seen most recenthy in the mobile telecoms industry. The growth in customers
and revenues amongst 26 operators worldwide duning the mid-1990s led many people to
revise downwards their assessment of the risk of these businesses. Share prices rose,

reflecting mvestor confidence that the businesses would provide sabisfactory retumns.

When these businesses begun to deploy new 36 technology, imvestors bezan to revise their
cxpectations of the retums available from this technology. They felt that the cashiflows
wiere far less certmn then had been the case in 2G and hence they viewed the investments
as being more nsky and consequently demanded o higher retum. In effect. their WACC
mereased. With no sign of these new expected retumns, share prices fell and the new share
prices reflect the now lower expectations that sharcholders have.

Thas mcrease in WACC has made raising capital more difficult in general for telecoms

companics. Investors tend to be very concemed about the nsk they see now applies to the

scEment

2.1L.5 Caleulation of the net present value
Having determined the WACC, a calculation of NPV can then be undertaken,
WPV calculates the total cashflows from the mvestmeent and expresses them as a present
value. e all future cashflows are discounted {as descnbed m Section 2.1.1) using a
WACC {as cxplained in Section 2,121
Az a simple example, consider o project with an inmhal investment of EURGD that returns

EURTD in cach of Arst three vears of the project lifetime. The WACC of the project is
2%,
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Yogr f Year 2 Year 3
Cashfiow T Fit] o
Discount rate 1.12 (1.12§ {11257
Discounied cashilow 63 i 30
Present value of cashilow 168
Initial imwvestment -0
Mt present valus 108
Exhibit 2.1: Example of NPV calcidation [Sourcs: Analysys]

The outcome of this evaluntion 15 that the project has an NPV of EURIOE. The project

winld proceed on this evaluation.

The project has demonstrated that 1t has a positive NPV for the selected WACT,

2.6 Other possible financial measures for uncertainty

The pavback period of an investment 15 an important indicator of nsk. A payback pertod is
simply the point m time when the total investment costs of a project are offset by the
cumulative cashflows received. The pavback period provides an indicaton of a project™s
nisk becawse 1t shows how long the mvested capital wall be “at nsk”, meaning the longer the
pavback. the longer the invested capital 15 tied up. and the lower the hiquidity. Investors set
cut-off periods, tmeframes in which the payback most be achieved. in order to appraise the

investment.

In order to reduce some of the uncertamty of mult-period cashflow forecasts. o sensitivity
analysis with respect to the key underbying vanables of the cashflow can be applicd. In
order to do a sensitivity analysis, the underlving vonables that would have the greatest
mmpact on the forecast outcome 1if incomectly estimated need to be wdentified. The forecast
cashftow 15 expressed in terms of key vanables and by varving the assumed forecast for
these key vanables, the consequences of incorrectly eshmating the vanables 15 then
calculated.
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This 15 done on a vanable-by-variable basis 1f the vanables are mdependent. If they are
likely to be interrelated. it may be more appropriate to consider a number of aliermative
plausible varnable combimations. In order o consider all possible combmations and to

anzlvse the entire combinanon of outcomes, Monte Carlo simulation can be applied.

In order to conduct @ Monte Carlo simulstion, the cashflows are modelled allowmng for
forecasting crmors and specifving the interdependence between different penods and
different vanables. In o mext step, probabilities for forecast errors for each vanable are
specified. This can be done by setting the range of possible estimates (range of forccasting
errors) for a vanable and the expected forecast error. assuming a normal shaped
distinbution of error probabilines. By sampling from the distnbution of the forecast ermors,
the resulting cashflows for cach penod are then calculated. Ttersting through all vanables,
the probobility distnbution of the resulting cashflows 1z estimated.

Real options

Although they have a cerain degree of flexibility. the methods for calculating NPV,
described nbove are limited i that they only examine the specific project under evaloaton.
Thas means that 1f the project retums a positive NPV, it would be accepted and, conversely,
rejected of it returmed & negative NPV,

This ngid approach docs not provide an analysis that allows the users o consider the
altermatives — or oplions — open to them. These “real options™ allow businesses to cvaluate
alternatives that may be open some time after the commencement of a zrven projoct. This
differs from the discounted cashflow approach. cuthned above. which allows projects to be
evaluated only before they commence, providing a forecast value for the cashflow w be
derived from the entire project. The real option theory mssumes that duning the hifenme of
the project, the business can amend s behaviour to reflect changes from the forecast
cashflow.

Real options provide & mechanism whereby compenies can attach o value to choices
offered by their investment decisions — over and above the simple “mnvest’ do not imvest”

S cadled (oo olow them fo be distinguished trom Snanoal or Taded oplions.
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options afforded by DCF analysis. These real options allow them to consider a wide range
of “what 1" analvses that go beyond the mather simple “if this project goes o plan, s it
profitable™ determunations of DCF analysis,

Real options can be categonsed imbo a range of broad choices:

+ ghandon
« switch

« expand
¢  contract
o defer

Each of these real options 1= discussed 1 more detanl below, together wath an illustratie

example for cach one.

From the perspective of a telecoms operator, perhaps the most voluable option {although all
of them have an ininnsic value for the telecoms mdustry) 15 that of deferral. In an indusiry
where technology 15 developing rapidby and where there are examples of “new” technology
becoming rapidly ohsolete® the option to want and see hbow the market and technolozy

develops before committing to large mvesiments 1= extremecly valuable.

The next most valuable would be an abandon option. Thiz s often impossible for network-
based investments. A telephony network cannol be easily sold for snother purpose or
shipped to another location, Hoving a genuine option to abandon in the case of business
failure would be also very worthwhile.

&g 1 The depioymerk of Ermes paging rebaorks mode in Ewrope the eardy 1680s was gulckly supersedsd by the coverage and
data capabdfes of GEM. (1] Wireless iocal koop ==rvices found Pemeasives. grabls oo omope 'with e bandwadth requressenis of
recideriial tniesnied wsars, (M) Cable TV networks. found their iocal monopolss challsnged by DTH saleibs broadcasters.
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2.2.1 Abandon option

This 15 a fairdy straightforward option. If a business fails w perform as planned, the
possibility of selling the business {in s “fuled” statel can be considered as an option to
abandomn.

A company considering two nival manmufacturing technologies may find that one offers high
profits if all goes to plan, but the specialised nature of the plant means that it can only be
used i that specific mamufacturing process. In the event that the business does not zo to
plan. the specialised nature of the equpment makes 1t unattractive to a potential buver and

it has no resale value.

If the business 15 successful, the altermatve techoology will defiver lower profits. However,
as the equipment 1t can be used in other processes, it has a resale value. This resale value

can be seen priced as an opion to abandon the business 1f 1t does not go w0 plan.

Therefore, i evaluating the altematives the company would compare the valee of the
business using the higher profit technology with the value of the business using the lower
technology profit. plus 1ts assessment of the value of the option to sell the equipment if the

business docs not perform as planned.

For mstance, the owner of a hotel with planming permission to convert it to an office
building may value the planning permission as an option to abandon if the botel business
becomes unprofitable. He can then sell the building for development. rather than having to
contnue fo operate it as a hotel.

2.1.2 Switch option

In & similar vein to the concept of an abandon option. o swiich option evaluntes the ability

of the business to switch assets into other actvines.
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Using a similar example to the abandon option, above, mstesd of selling one piece of
machinery. the company could deplowy 1t 1n another production line.® Here the comparnison
15 between the hagh profitability technology and the lower profitabihity technology pluy the
value of the option to deploy the technology making on altermative product of the mital
plan faks.

A specific example of this would be in the automotrve mdustry, where manufaciurers have
invested heavily i recent wears in fleable production techmgues. Investments of these
tvpes have allowed Honda to respond to falling demand m Europe by switching production
in 1ts UK market from European models to those that are exported for sale in Japan and
Morth Amenca.

223 Contract option

The opposite of the contract option, this allows the company to reduce capacity at a
facility, rather than kecping 1t runming at o loss. This 15 very similar i practice to the

abandon option.

2.2.4 Expand option

When a business 1s considering inwvesting in capacity o mect forecast demand, it may also
consider mvesting to mect demand bevond the forecast levels. This wall allow the company
to mcrease s profts by (quickly) imcreasing production to meet demand.

In practice. this 15 a difficolt option to value because the decision to expand capacity necd
not be made at the time of the mmbial investment e.g. an additional line could be added to a
new factory when the factory 1= first constructed or added to 1t at & pomt in futurc.

An example of a business using such an option would be the case of a European cellular

operator that chose to substantially incresse the number of cell sites I its network, to

E B szumed thal T company has siready delsrmined hat e alemslive produclion ine offers iower profiabifty Tan e sl
choice. Othenwise, rationaily, they would have made fhe adciional investment in Sl liee in 5 sl Insfancs.
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mmprove coverage and hence zenerate more revenue. In sddition to the DCF analysis of the
increased revenue from the cell sites. the operator slso recozmsed that an increasingly
harsh planning regime was going o make 1t more difficult to acquire sites in fufure. Part of
the operntor’s decision to expand capacity bevond current demand levels was based on the
value of having sites deployed now when it would become more difficult, of not impossible
to do so in future.

2.5 Defer option

The final type of real option 15 an option o defer making a decision — be i to abandon,
switch, contract or expand — until o date 1 the future. This would mean that mstead of
deciding, for example, to cxpand capaciy now, the potennal mvestor could want uniil
demand becomes less uncertain.

Licences to development oil ond gas fields are a classic example of this type of option: the
holder of the hoence may have determined that explonable reserves exist, but will want

until prevailing prices reach sufficiently high levels before proceeding with extraction.

2.6 Valuation of real options

Az with DCF analysis of projects. option valustions are based on fnding market prices for
traded investments that mirror the nsks and retums of the project under conssderation.®
Omce the similar mvestment s found. the option can be valued. This 15 a complex task,
which. as with almost all option valuations, 15 generally done using far more complex

computer modelling than would be applicd to a DCF calculation.

At ths staze we focus on two key principles that distinguish 1t from simple TRCF analysis.

&  Option pricing recogniscs that the discount rate changes as the value of the underlyving

assct changes, re. as cashflows are observed accumulatmg over time, the uncertainty

Allnoigh T prospect of Anding such an exack malch may siike many 3s beng mprobably los, 0 s revethelesy @ bosls hal
urerping both DCF and opfon valunson.
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attached to them reduces. For example, 1 year mine of a ten year plan it 15 possible to
have a much clearer idea of whether the plan has been successful and the hikelihood of
thee cashffow for vear fen materialising than ai the sturt of vear 1.

# Options themselves change m value over time. For example, the ophon to expand a
factory im 12 months 15 granted before the decision to expand needs to be taken. The
option holder does ol know whether he will want to expand m 12 months, but attaches
a value 1o the option because it lets him decide at the end of the 12 months whether or

nmot to expand.

Al the end of the 12 months, demand 15 known more certminly. If demand docs not
Justify expansion, then the option to cxpand would be worthless. Conversely, if
demand warranted expansion, then the option 1o expand would have increased m value

over the 12 months:

Opticn pricing 15 a complex area of financial mathematics, which 1z only now moving from
the arenn of traded options” into “real options™. Although widely promoted by the academuic
community, we believe that while the use of real opbions within businesses may be
widespread, we do necessanly think that the analysis performed 1= detmled and mathematic
in its foundation. Certainly, businesses recopmise that flexsbiliy — in all s forms — has a
value, but they may be unwilling to expend the cffort n determining that value. We have
tested this within our interview programme. discussed in Sechon 3.

Cost of caplital in a constrained caplital market

Wi have addressed the 1ssucs of cost of capital and real options in the sections above. Both
of these approaches arc relevant to the discussion of the cost of capital in a constrained

capital market

In this section we discuss “capital charging™ techniques o apply NPV to existing business
units and we also consider the implicit use of real options in fovour of “simple NPV in

making investment decisions for mew projects.

Le thosa which 2re based on e ighl jo tuy or s=il an undsstying sacurity at 3 specfied orice ond specilied huiue dats
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231 Capital charging

In many established businesses, new projects are disndvantaged because they have 1o win
new capital imvestment from the sharcholders {1Lc. the Board) 1o start operations. Existing
undts do not have this problem: their capital investment 15 10 place and they sre measured

agmnst the historic cost of the cash invested.

In recent vears a number of proprictary methods have been developed to “charge™ existing
businesses for the use of capital that they employ. This provides the busmess with o better
understanding of the value that 15 being contmbuted. It also means that under performing
units do mot contnoe to tic up resources al the expense of new prjects. The retumn of the
under performing umits can be shown not to match the cost of capital of the business. In the
simplest terms, these businesses must either improve their performance or face closure so
that the capital emploved in them can be better deploved elsewhere.

2.3.2 The implicit use of real options

The “classic™ rule of NPV annlvsis is to accept all projects that have a posiive NPV, Le.
those that meet the expected retums of both debt and equity mvestors. However, there 1s a
signihicant bodv of evidence thet suzpests many businesses require new projects bo
generate substantially higher returns than NPV theory would suggest.

Academic rescarch indicates that hurdle rates (the return that an investment requires to be
approved) arc tvpically three to fours fmes the WACC, A survey® of the 200 largest
companics in the Fortune 500 found hurdle raies of berween 8-30%5. A similar survey® of
Fortune 1000 compamies found a mean hordle rate of 17.5%. These hurdle mates would

scem to be well in excess of ony reasonable WACC calculation for the tome. ™

L Summers imesimenl incenivess and ihe discouning of deprecation allowanoes In The ERecls of Toxalion on Capitsl
Accurmulation”, Unkersity of Chicago Press 1507

5 Polerba & Summers. A CED swrvey of LIS companiss: ' Sme horipans and fondie rates, Sioan Management Review

Analysys 5 aiso gwane of |secomes opemion wilth WACT i e range of 12-137% wino st their Twndie rate” af 2.
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It 15 important o consider why such theoretically improbable {and by mmphcaton
irrnticnal} hurdle rates are being =21 for investment decisions. Some of the reasoning lies in
the fact that as a business undertakes more new projects, 1t becomes nzskier. While this
increase 1n risk may mot be to the same extent as the computer manufacturer cntening the
semi-conductor market, outhned in Section 2.1 abowve, management imphcily recoeniscs
that cach mew business they start involves an element of nsk and also absorbs manogement

time and effort —which may not alwwvs be accurately reflected in the cashflow forccasts.

In some cascs, these new ventures — apparently by businesses not straving from their
established markets — can turn out to be highly nsky indecd. An example of this would be
the large investments made by many European mobile telephony operators in 3G hoences.
At the time, financial markets readily lent money to these businesses, believing that 3G
mobile telephony would be as profitable as 165 2G predecessor. When technical delays and
revisions o consumer demand were accounted for, the likely retums fell below
expectanons and stock prices declined accordingly. We can therefone see that investors are
adding an addinonal premium to these new investmenis to reflect an inherent nsk. not
captured by cither the cashflow [orecasts or the WACC msclf

A further reason for hich hordle rates for mvestment 15 that management s mmphcithy
recognising the cost of real options in the evaluation of investment proposals. A decision to
mnvest means that the business has also grven up the opiion to defer mvestment. As we
discussed above. these opbons can be highly valuable. An investment then raises the value
of the business by s own NPV, bui also reduces it by the value of the option o defer,
which has now been lost.

Although not alwavs poing to the lengths of atbempting to quantify the value of this option,
management certinly recognises that they are not simply foregoing the cash now 1n order
to make the mvestment, they are foregoing the option to moke the investment later. This
concept 15 particularly important o technology-based mdustries where there 15 a real option
that the investment could be made at a later dote, when the technology involved is proven
and therefore less msky, or when the technology has been further developed and moy

simply cost less o deploy.
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Conversely, if the value of the business, for example. an o1l ficld, may mecrease in future,
then there 15 a nsk that developing the field and extracting oil today may simply deprive
the business of the opporiumty to extract the ol later ot a higher price.
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Interviews on operator investment criteria

In this section we first desenbe the sample of firms that we interviewed; we then examine
mvestment decision processes by moumbents and entrants, and finally review interviewees”

responses to guestions on their evaluation of the “make-or-buy” decision.

Interview sample

We have conducted ten telephone interviews with fixed telecoms operators in order to
investigate how real investment decisions are taken in the telecoms industry and to contrast

this against cconomic theory.

Three of the operators were selected from the Metherlands, the rest from Belgium, France,
the UK and the USA. The interview sample that this seetion is based upon was drawn from
a broad range of fxed telecoms plavers, including incumbent and new entrants, as well as
copper. cable and fibre network operators. Customer segments served by the inferviewecs

cover both business and residential customers,
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Exhibif 3.1:
Cabla Operalor internview
sampie [Sodrce:
Analysys]
Copper
Fibre
Residential customers Business cusbomers
Incasmbeant interviewss
Mew entrant iMerviewes

The questions asked duning the interviews considered the processes and criteria applied for
mvestment approval, risk considerations. capital constraints and their impact on Investment
decisions, and non-price related factors that influence make-or-buy  decisions. The
mierview questionnaire 15 shown m Annex A and provides more detail on the content of

the mmterviews,

It i5 imporiant to note that in an interview programme such as this, operators can “game’
the regulator by giving biased responses; we wall take this potential bigs into account when

drawing conclusions later in this report.
3.2 Investment processes and criteria applied

A.2.1 Financial criteria applied

The financial criteria applied mirrors the basic financial theory outlined in Section 1 above.
The standard financial measures. such as the myvestment’s NPV, the payback period and the
required level of peak funding are all commonly applied by incumbents and new entrants.

Real option analysis is not a teol that many operators are familiar with, and in cases where
they are, it i5 not commonky applied in & quantitative manner. It was noted by interviewees
that quantitative option analysis would be too costly to adopt as there would be the need to
hire third parties due to lack of internal expertise. By way of anccdotal evidence, our
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finance group, which has worked with meumbents and entrants worldwade, 5 not

commonly asked by o client to formally evaluaie the real option value of investments.

3.1.2 Incumbent and entrant decision processes

The mnvestment decision, in paricolar for incumbents, mvolves tradiional processes.
Decisions are taken for an anmual budgzeting cycle and are then reviewed by cross-
functional commttces. Entrant operators poinied out that the post “boom penod” has been
characterised bw 8 mowve towards process formalisation and an emphasis on financial
discipline, whereas the boom  penod  aiself was  characiensed by non-financial
consideruttons, such as speed of deplovment, guantity of infrastructure and subscnber

growth rates.

It can be noted that the tvpe of fixed infrasirocture myvestment undertaken, in particolar by
entrants, 15 less strategic than was the case during the boom peniod. Even with sufficient
national and regional coverage as well as transmission capacity, some cntrants pointed out
that there would be opportumitics for strategic. longer-term investments, which make
husiness sense und pass the NPV cntena mentioned above., These are, however, currently
not undertaken due to capital comstramts, Key considerstions for both enirants and
mcumbents are the attempt to reduce debt financing as well as negative mfluences on share

price performance.

Investments undertaken today are often only incremental, essentially moveable equipment,
directly customer-related (e.z. connecton of an additional customer to the network) or
dircctly revenue linked (e.2. new products or product enhancemienis). These mvestments
must pass very prudent short-ierm financial crtena, such as, in most cases, cash pavhack
pertods of up to 12 months. Only in particular cases, for instance, when conmecting a new
kev account that could tap a new “pocket” of customers, are these prudent payback periods
allowed to be excecded.
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3.3 Risk factors of the "make-or-buy” decision

A5 Incumbents

For incumbents, nsk from the unceriamiy of regulatory intervention is a commonly guoted
factor. A specific form of regolotory nisk that was frequently named was the nsk of
musinterpreting the regulator’s mtentons when deploving a new technology. Knowing the
regulatory obligation before the investment 15 made would lower this nsk.

Investment into access infastrocture 15 regarded as cammving the greatest nizk because of the
scope for regulatory imtervention m terms of unbundling and 10 terms of wholesale poicing.
Investment o ransmission infrastructure 15 scen as carrying less regulatory nsk because
transmission capacity s no longer a bottieneck due to high market supply levels.

Incumbents also identified further arcas of regolatory uncertminty that translate mto risk in
financial terms, such as short, wswally annual, tme spans of interconnect tanffs and no

upfront capacity commitments by carrer clienis - both factors impede financial planning.

In contrast io new entrants, incumbents also guoted technolozy nsk more prominently, Le.
the stabality of new technology and standards. Resk wiath regard to the matmunty of a
technology was named, in particular, for investments currently considered 1n the access
layer, such as. for example, very hugh data rate digital subscnber line (VDSL) and fibre to
the home (FTTH},

3.3.2 Entrants

Az the nature of the fixed mirastructure nvestments, in particular by new entrants, changed
in recent timcs. the main preoccupotion now revolves around market and customer nsk
factors. Long-term risk factors, such as regulatory and technology nsk, are of less
relevance for these investments. For example, & CLEC laying fibre to connect on additional
customer to iks local nng s manly preoccupied by the customer’s credit worthiness and the
nisk of the customer churning to a competitor.
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Taking & longer-term view, network investment was regarded as beast nisky if 1t 15 service-
independent. 1.e. capeble of delivering 0 muliniede of services. An investment mnto fibre
wiald be considered less nisky than an mvestment into DSL network equipment given the
multitude of services nt vastly different bandwidths that can be offered over fibre as
opposed o DS

Some cnirants also quoted regulatory unceriamiy as a nsk factor, i paricalor the
uncertainty of future regolatory reguirements for wholesale offerings once an Investment
has been made because 1t could moke avarlable or change a previously onattractive “buy”
option. In the context of uncertminty over regulatory actions, 1t was also noted that delaving
tactics available to the incumbent cen morease the nsk of mvestment recovery, for
cxpmple. when investing in further pomnts of interconnection or co-location equipment in

local exchanges.

It was noted that entrants also try to reduce nsk by increasmg planning certainty. This 15
achicved by negotiating longer-term interconnection agreemenis or by passing minimuom
rental period ferms for partial pnvate circuits (PPCs) on to ther end-customers.

A.3.3 Treatment of risk in the evalnation process

When 1t comes to factoring the sbove nsk factors into the financial considerations and the
evaluaton process, generally netther  incumbents nor new  cntrants do this very
screntifically. Operators generally do not adjust the WACC for mvestments into. for
example, new technology to explicitly account for the technology nisk that 15 not otherwise

reflected in normal company costs.

However, operators use technigues such as scenano planming and sensitivity analvsis to test
the impact of certain varables on the recovery of the imvestment outlay. The mamn critena
for the appraisal of the investment are that the business proposition’™s robustness 15 tested

and the retum on inwvestment 1s regarded as sufficient.
Operators iy to reduce nsk from customers, m parbcular o the corporate scgment, by

performing credit checks and request financial puarentees. The mmimuom retm] contract
pertod 15 often adjusted 1o cover the calcolated pavback penod.
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3.4 Other factors of the *make-or-buy” decision

The zeneral tone from the miterviews was thal the fnancial terms of wholesale
amrangemenis are the kev consideration i the “make-or-buv™ decision. This was quoted
both from the perspective of enfrants and mcombents. Incumbents generally treat their
wholesale {carner) departments as scparate EBITDA-contribution business divisions. and
wholesaling at fair terms was gquoted as & revenue opportunity rather than a threat to retail

OpCTAlInNS.

Subordinate factors to the financial terms, but nevertheless stated a5 important by entrants
m the decision whether to “make-or-buy”, were fexibility, wvalability, service levels and
response timies offered by the incumbent or OLO. In particular, CLECs considening
whether to build or to rent often prefer 1o rent ducts rather than rent existing infrastructure,
and 1f considering renting loops or PPCs to a business customer premise. they are keen to

ensure that the rented loop offers the same quality as the rest of their network.

A5 Conclusions

The outpuis of the interviews conducted show a broad consensus on the topic of
mstiutional investment decision processes, The mamm points relevant to the discussion of

regulatory options for encouraging mfrastructure investment are summansed below.

# The financial analvsis. while characterised porticularly for new entrants by
emphasis on fmancial discipline, 15 less ngorous than may be expected.

# Deciswon-making and the nature of infrastructure investments have changed both
for incumbents and entrants.

* Investment i infrastroctore would benefit from increased planning certaimty both
for price and non-price aspects of wholesale arrangements, as well os carly
commutment with rezards to the regulatory obligations apphied to the infrestruciure

In question.
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Options available to regulators

Introduction

In this section wie bring together the outputs of the economuc theory review. the interviews
on real-world investment critena and our workshop with OPTA on 18 December 2002, The
aim of this sechon 15 to provide msight into the options available to regulators to ensure
cfficient investment and the wse of scarce resources when addressing the following

questions:

# what would be a reasonable nsk compenzation (with focus on pricing and conditions)
to be given to the dominant provider?

#  which incentives should be incorporated to stimulste the neght make-or-buy decision?

#  which incentives need to be incorporated in the pricing and conditions of access?

#  what should the regulatory policy on this be?

It 15 imporant o put this discussion i the context of the major overhanl the EL's
regulatory framework that 1s cumrently underway. and the new series of Directivies that wall
come into force i July 2003, This overhaul 15 designed to build on the development of
competition since full liberalisation was introduced in 1993,

In contemplating new regulations to correspond with the implementation of the new
regulatory framework. it 15 iImportant to keep two regulatory principles in mind:

& regulatory Aexibility

& regulatory certainty.
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Regulatory fMexibility

We will propose below a vanety of approaches to regulating both existing and new
mmfrastructure. This will require that the regulator hes sigmficant freedom to select the
regulatory tool most appropnate to the achievement of regulatory objectives at the

particalar point i Gme at which regulation 1z imposed.

The new regulatory fromework requires regolators to dentify  proporionate  ex-ante
regulation to be imposed on undertakings with sigmficant market power {(SMP). The new
framework maintains the previous range of possible obligations to be imposed on
undertnkings with SMP. namely fransparcncy, non-discnnination, sccounting scparatlon,
access and price control, mcluding cost oncntation. The fromework does not, however,
specify remedy mechamisms o be imposed by regulators. From owr discussion below,
where we propose a number of different approaches. it will become clear that ex-anie
regulation to be mmposed on undertakings with SMP requires the availabihty of a choice of
regulatory fools. including non-cost based tools, 1n order to address the whole range of
issucs faced by the regulator. Thus heving flexability e the setting of access costs and
condiions will be very mmpaortant to help stimualate both competition and investment.

Thas flexibality should not, however, extend indefinitely. As we show in the next sub-
section, once rules have been implemented. the regulator should not have the flexability to
change them in an erbitrary or capncious fashion. In other words. the regulator should be
able to prowide the industry with certamity that the rules will remain consistent.

Regulatory certaimiy

While regulatory flexibility 1= necessary in being able to set the appropriaie regulatory
framework, once that framework 13 m place repulatory centaimty 15 a very important
concern for companies. and one that was rmised dunng & number of our mterviews. This
means that once regulations are implemented, the regulator should not have the freedom to
casily change these rules. There are two aspects of regulatory certninty that are important,

The Orst aspect of regulatory ceriainty 1 that regulations are decided before decisions
based on these regulations need to be taken. Thus it 15 important that incombents know the
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relevant access conditions before making mew mvestments, as discussed o Section 3.3.1
above {incumbents” interview responses). 11 s also important that entrants know the access
conditions upfront, before they have to mke a make-or-buy decision - this was an
important concern of entrantz, a5 expressed 1 Sectionm 3.3.2 sbove. In addition, any
foreseen changes 10 occess condiions, or at least the critena for making eny such future

changes. should be announced wpfront so that there are no surprises.

This leads to the second aspect of regulatory certamnty, which 15 to notc that while
regulatory flexibility 15 imporant 10 sctting ex-ante regulobon of SMP, the Aexbility to
alter such regulations over ttme may be harmful. In this respect, it 15 necessary that once
regulation on wholesale access 1o network mfrastructure 15 implemented, there shonld not
be ony unforeseen chonges in these regulntions.

In particular, one should note that certam government promises can be swch that, once they
evoke the sought afier response, the govermment then has an incentive to break its promise.
In the ficld of economics these types of promeses are called “time Inconsistent.™ As an
example, the regulator could set high access prices on newly built infrastructure, such as
fibre to the home, to reward the incumbent for makimg this investment {as we propose
below). But once the investment 15 made and the costs are effectively sunk. the regulator
then has an incentive to break ifs promise and lower the access charge for this fibee, The
mvesting operator would probably operate the network infrastructure anvhow, given that 1

i5 1 sunk cost. and the lower access cost will stimulate more competition.

Therefore, 1t 1s important that the regolator be able to credibly provide certninty that, once
it has set access condibons, there will not be any unforescen changes in the future, In
general, this means avoiding changing regulations without waming. In this particular case,
for mnstance, changes in regulation should only be expected subscquent to any review of
SMP, when regulations would be Iifted if an entity were deemed to no longer have SMP.
Asn discussed above, any other foresceable changes i access condittons  should be

announced upfront. so that they will not come as a surprise.
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4.2 Network dichotomy

Before discussing oor regulatory recommendations, we first present a simplified model of
the network that we are examining, in order to discuss likely differences in investment

meentives for the differemt pants of the network.

In broad terms. we present a view of the network in Exhibit 4.1 below.

Tardem Co=niral
Swtich Oiffics End-user

Long-hal trarsmission Transport Local Loop @

Exhibit 4.1; Network diagram [Sourcs. Analysys]

For purposes of examining network investment mcentives, there are three observations to

be made about the econonmcs of network ivvestment.

¢ Firstly, in general terms, moving from left to right in the diagram, the economies of
scale increase. Therefore, all things bemg equal, the entry barmers are greater the closer
the network elements are to the end wser. Thus, for transmussion facilines, there ore
greater economics of scale for local loops than for long-haul transmission. Az a result,
as one would expect. there tends o be more faciliies-based competition in long-houl

transmission than there 15 10 local loops.

¢ Secondly, economies of scale. and thus bamers o entry, are greater for transmission
facilities thon they are for switching facilibes in the tandem and central offices.
Monetheless, even for switching facilities, the economies of scale increase wath
proximuty to the end user. Consequently. empinically it 15 no surprise that entrants ofien
unbundle loops but invest 1n swatching. and that the switches tend to be in the core of
the network rather than the peniphery.

¢ Fmally, cconomies of density are cxtremely important for network myestments.
Specifically, as one moves from urban to suburban and then rural setiings, the
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economics of density decrease, and so there are greater entry barmiers o rural arcas than
i wrban arcas. This observation 15 bome out by empincal observations that most

facilitics-based competition takes place in urban settings.

While this provides o general framework of tvpes of network elements, there 1= a further
dichotomy of network investments that 15 imporiant. With reference to Exhabat 1.1 above,
wie mentioned that there are two iypes of mmvestments: existing mvestments such as focal
loops, amd new inwvestments. such as those needed to offer DSL services. In order to
determine the reasonable nsk compensation on the capital emploved. and commesponding

access conditions. 1t 18 necessary to distnguish between these types of investmenis.

As discussed above n Section 2.3.1, different financial cmterin are wsed to justify
expenditures on exishing infrasiruciure versus new infrastructure, One reason for this s that
existing infrastructure usually carries a lower nsk than mew infrastructure. This will be
recopnised by investors, and should also be recognised by repulators. As mentioned in
Section 2.1.4, an example from the mobile telecoms mdustry of a higher nsk profile for
new infrastructure 15 the higher cost of copital that investors wsually apply to 3G mobile
investments compared to established 26 undertakings.

There are several reasons why the nsk s different for existing infrastructure.

# The noture of costs — existing infrastructure s largely sunk (literally m the caze of
loops), and thus most of the remaining costs are vanable, and can be funded from
revenues. On the other hand. new infrastructure can require large fixed costs that must

be spent upfront, often before demand becomes clear.

# The nature of the services — demand for services using existing mirastrocture 15 known
and predictable, while new services requinng new infrastructure investments arc less

proven, and as o result it 15 harder to guarantee a retume

Hence, access to existing infrastructure requires: lower nsk compensation compared wath
infrastructure for which the investment decision has wvet to be made. Thus, the type of
mvestment will cntically impact the nature of regulatory policies necded to stimulate

investment and competition. We differentiate two main tvpes of mvestments.

Analysys



Fiwed Telscoms ‘Make-or-Buy” Decislans | 32

Existing investmenis — these are imvestments already made by the incumbent, and

therefore the only decision to be made 15 the make-or-buy decision for the entrant. Thes
decision will be cntcally impacted by the access charges and conditions set by the

regulator.

MNew invesimenis — thes¢ are imvestments that need to be made i order to offer new

services, and con be made either by the incumbent or the entrant. We differentiate two

types of mew investments:

— {Complementary investments — these are new network clements. such as DSLAMSs,

that are used in conjunction with existing network clements.

—  Replacement mvestments — this ivelves the replacement of existing netaork

clements. such as copper transmusston. with mew elements. such as fibre oplics.

The mcentives for such wvestmenis include increasing capacity. enabling new

services, and/or reducing the cost of offenng existing services.

Exhibit 4.2 provides further detail on the tvpes of investments we are considering for each

category.

imvesimand Long-haul Tandem Transport  Cendral

transmission  swilch office
Existing Fibre optics  Circui-  Fibre opfics  Circuit-
infrastructura switches switches
Complementary  Mons Mone Mong CHSLAM;
infrastructurs routers
Replacemeant Wave-length Packet- WDM Packet-
infrastructura divizion switches aguipment swilches

Kol
(WD)
equipmant

Exhibvit 4.2; Equipment dichofomy [Soirce: Analysys]

Locsl loop

Copper

Mone

Digital loop
carrer (DLC);
fibre o the
homs (FTTH])

Customer

For purposcs of this table, we are assuming that. with respect o existing infrastructure, the

incumbent 15 already using fibre optics for transport, bul mot vet fully in the last mile.
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Addinonally, we (safely) assume that the moumbent 15 still usinge circmt-switches for voice
telephony.

The main complementary investments that we consider are the addition of equipment to be
able to provide DSL services. This mcludes DSLAMSs and routers in the central office, and
the provision of DSL modems to end-users. These network elemenis then use the existing
transmission network 0 provide these DSL services. This 15 troe for most flavours of DSL
— from ADSL to VDSL — although higher speed DSL will benefit more from having fibre
in the local loop. as discussed below.

In the future, mecumbents muy consider making three types of mvestments 1o replace

existing infrastructure:;

# The Orst would be to replace existing circuit-switches with packet-switches i the
central offices and tandem offices. These switches could potennially, but not
necessanby, be IP-based. but will ultimately offer the same benchits as TP svstems,
namely more cfficient wse of transmission mfrastructure, as well as enabling new

value-added data services to be offered to end users:

#  The sccond replacement target could be the local loop. This could be reploced mn two
stages.

— The first stage 15 the creation of digital loop camer (DLC) which imvalves
replacing parit of the loop with fibre-optic cable that terminates In o remote
termunal {ET} where the siznal 15 then put onto the legacy copper loops for the last
mile to the house. The main advantage of this system s that it shortens the length
of the copper loop and thus makes DSL more accessible to more houscholds

i owercoming the length of copper loop restrictions inherent in DSL services )i

— The sccond stage would be to replace the remaimning copper loop with fibre-to-the-
home (FTTHY, thereby radically increasing the bandwidth available to end-uscrs.

# The final replacement target 15 the oplical switches used with the fibre transmission -

these can be replaced with new wavelength division multiplexing equipment in order to
get hizher transmission speeds.
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We now examine cach type of investment 1n tum. In particular, we discuss the way that
regulators can best mect two important. and often conflicting, goals - stiimulating
mmvestment while also promoting competition.  Spectfically, there can be a conflict between
static and dynmmic efficiency, in particolar with respect to new infrastructure myestments.
While policies thal encourage competition generally promote static efficiency. they can
provide a disincentive for vesiment that negatively impacts dymamic efficiency. We

address this 1ssue in our recommendations below.
4.3 Existing Infrastruocture: make-or-buy declsions

4.5.1 Background

As shown above, the moumbent has already made these investments, and thus the only
decision that the regulator can influence 13 whether there will be competitive entry., and of
50, whether the entrant will moke 1ts own mfrastructure, or buy access from the incumbent.

Based on our discussion of Exhibit 4.1 above, entrants are most likely to invest towards the
core of the network, where economies of scale are relatively low. Therefore, they may
mvest i ransport. typically long distance networks and also imtra-city networks, and may
also mwest in their own switching capacity. Entrants would naterally be relatively
disinclined to wovest in their own local foops, but this 15 also a function of density — they

may invest in multiple dwelling units i citees, but not in suburban or rural setbings.
The deciston for the regulator 15 how to optimally price access to the different network
clements in order o encourage entry.
4.3.1 Solutions
For cxisting infrastructure, forwoard-looking long rom incremental costs (LRIC) 1s the

optimal costing methodology to sct access charges. There are five points o consider as
guidelines in sctting mooess prices for existing mfrstructure within the LRIC methodology.
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# Risk — as discussed sbowve, the nsks for the incumbent are fairly low for exisbong
mfrastructure, as the investments have already been made. and the demand for the
existing vonce services that use this infrastructure 15 well establhished and mature, alben
subject to increasing competition n some orcas. This would suggest that any nsk
premium added to access charges should be very himited, which would tend to keep
access charges low, but moderated to reflect the differences i nsk associated with
different facilities. Risk 15 lowest for those facilities least hable to competition, such as
local loops, and greatest for those facilines more casily duplicated by competitors. such
s switches and trapsmussion  facilies.  Access charges should be moderated
accordingly.

#  Mature of costs — again, as discussed above, capital costs for existing infrastrecture are
refatively low, and thus most of the costs are varninble. Much of the mvestment m
capital has been made, and morcover wos probably made before competition was
introduced, and hence the costs have been pand duning a tme of regulated monopaoly.
Thas s hikely to be particulardy true for local loop facilitics and the passrve components
of tranmsmussion facilitics (Le. fibre optic cables and nssociated civil works), and less so
for switching and the active components for tramsmussion facilibies (1e. the opto-
clectronics) where technolozy continues to evolve and hence investments conbinue to
be made. Thus. access charges for the former should be lower than the latter - as
discussed below, the lower the sceess charge for new imvestments, the less meentrve

there 15 for the incumbent to make those Investments.

Vanable costs nre mainly maintenance and depreciation, which again are hkely to be
less sigmificant costs. Again, this would suggest relatively low access charges: In line

with the vanable costs of providing access. these access charges can be monthly rates.

# Economics of scale and demsity — accountng for these coonomics, costs and
corresponding access charges would be relatively low for last-mule assets (Le. local
loop facilities)_in high-density wrban settings, and increase into the core of the network
{Le. switching and transmission facilitics) and i outlyving suburban and rural settings.

# Capital market conditions — as discussed m Section 3.3.2, entrants we spoke with are

lezs likely to moke sigmificant infrastructure investments in the currenl environment.

This suggests that service-based competition, as opposed to facilitics-based, 1= the most
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realistic type of investment to expect today, Service-based compeibion 15 best

stimulated with relatively low access charges.

#  Metwork efficiency - the use of forword-locking cosis 15 desirable as it assumes an
efficient network uwsing modern  technology, to prevent the subsidirabion of any

imefficiencics in the iIncumbent™s network by entrants.

Therefore our recommendation based on these five pomis 5 for relanvely low access

charpes. Sctting access charpes scoording to these rules can have a number of benefits:

#  Firstly, setting the overall access fairly low. reflecting the low nsk and fow capatal
expenses for the incumbent, tends to promote service-based competiion as opposed to
facilies-based competion. Howewver, for stundard voice services, this competibion can
nonctheless have a large mpact on the markel. For instance. in the US recently,
competitors have mede sigmificant inroads mto the market using total element long-run
incremenial cost (TELRIC) pnced platforms — indeed., for the fist time, the
incumbents in the US have lost access lines in the past vear,

#  Secondly, allowing the relative cost level to vary by economies of scale will help to
induce mwvestment where 1t 15 most feasible, namely in the switches and aggregated
transmission facihties where access charges will be relatsvely higher than m the last-
mile. Indeed. it may be possible to eliminote access to facilities such as switches when
enough facilites-based investment has been made. We would recommend that any test
for when access will be eliminated be stated upfront, so that 1t can be factored nto
planming by incumbents and entrants alike.

%  Fmally, there s evidence suggesting that low access charges for existing infrastructure
can increase mmvestment o the complementary mfrastructure that we wall desenbe
below. For instance, in the US DSLAMSs are not required to be unbundled. Dhiscussions
with a major competitive DSL plaver in the US sugrest that the lighest invesiment into
DSLAMs is made in those states with the lowest access pnices for local loops. This
provider stated that Califormia has the lowest LLUB raies of all stz morkets. and as a
result the entrant made 1is igzest investment there, and the state now makes up two-
thirds of its total costomer base for DSL services. This acocss to unbundled loops was
crucial to the entrant™s ability to compete. While a number of these competioive DSL
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providers went bankrupt several yeors ago, nonctheless this 15 the onlv hikely model
able to penerate competition in DSL services. and given a stoble regulatory regime s
likely to be sustamable. (Much of the bankruptcies were due o regulatory unceriminty
in sctiing conditions. for entry). Hence partial facilities-based competition can be
stimulated by encouraging vesiment i those preces of the network that are most

affordable to entrants. while keeping access charges low on mirestructure that 15 not
likely o be duphicated.

In summary, we recommend that in this penod of capital constraimts, regulators focus on
stimulating service or partial facilibes-based competiion. Low ascoess prices and resuliing
competiion will maxinuze consumer surplus, with litile ympact on dynamic efhiciency.
Dyvnamic efficiency 1s bittle 1impacted becouse, as discussed above, most investments are
largely sunk and thus the mvestment behaviour of the moumbent 15 hittle changed by
entrants using existing infrastrecture.  As discussed below, the same 15 not true for access

to new infrastructure, and we account for that in our recommendations.

As discussed above in Section 2.2, the entrant still has a valuable real option to defer
infrastructure mvestment to a later date, when capital markets 1mprove and’or the entrant

has enough customers to justify #s own mvestment m facihities.

In order to push the enfrant towards eventual mvestment, 11 may be optimal to allow asccess
charges to nse over time, in particular for those parts of the network, such as switches,
where entrant investment 15 mosi coonomically feasible. This will provide more incentive
for entrant investment. Indeed. the FOC has just decided to go beyond this and ehminate
competiiive xocess o switches altogether m those arcas (dense wrban) where there 15 most
compeiition already. If this route 15 chosen. it 15 important that the criternn under-which the
access cost of these elements s raised jor access 5 eliminated aliogether) 15 announced

upfront, as per our discussion on regulatory certainty in Section 4.1,

In the case of copper local loops. where, as pomted out above, entrants are disinclined to
mmvest, not only 15 the above approach of rasing access charges over time not optimal., but
it ts also mot consistent with the stctly cost—oriented basis for access charges that s
required under the new regulatory framework. We belicve that our recommendatons for
unbundled local loops are fully cost-oriented, and thus consistent with the framework.
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4.5.3 Non-price access conditions

In addition to prcing, in order to stimolate entry and investment, it 15 imporiant (o cnsure
that mon-price access conditions are optimal {as discussed in Section 3.4) - this is involved
with speedy provisioming of wholesale access by the imcumbent as well as lugh quality of
scrvice for wholesale occess services. These access conditions should be clearly spelled
out, and enforcement must be strong and swift in order to provide maximal access cermnty

for entrants.

4.4 New Investments: risk sharing
In general. now mvestments differ ssgmibicantly from existing investments in fwo respecls.

# Rk — the nsk of these mvestments 15 much higher than for cxisting investments, as
these investments correspond to offening new services, for which demand wall be
uncertain pror to making the investments: This supgests bulding a sk premium into
the access charge. in order to compensate the nvestor for the nsk. in particular in these
times of capiial constraimis.

# Mature of costs — in additton, the balance of costs will nlt towards capital costs as
opposcd to operating costs. While some investments can be moade in relatvely small
incremenis (such as DSLAMs), most new mvestments need (o be made in relaovely
lorge chunks. Combined with unproven demand, this again sugpesis relatively high
access charges to compensate for these costs. As discussed below, the structure of the
access charges may also be changed to compensate for these costs.

For the regulator, there are trade-offs mvolved in trving to stimulate both infrastructure
mvestment and competion i the new services using this infrastrocture. Low access
charges that are designed to increase service-based entry are hikely to dampen investmeni
incentives, becanse imvestors will feel that they are not receiving a fair retum on their
investments. On the other hand, higher access chorges designed to promote investment will
tend o dempen competinve service-based eniry. This 15 parbicularly harmiul to compention
when facilitics-based competition is unlikely.
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In our recommendations below, we tend towards promoting mvestment with relatoely high

access charges, even if this may dampen competition. There ore several mtionales for this.

#  Firstly, there are cost-based reasons that dove setting relatively high secess prices for

NCW SETVICES.

#  Secondly, infrastructure imvestment is the precursor (o service-based competition — if

no one mvesis in nfrastructure, there can be no platiorm for competition.

#  Thirdly, given current capital constrmmts, and the relatively high hurdle rates applied to
new investmenis (as descnibed m Section 2.3.2 ), incombents need incentives to imvest,
while entronts are wnlikely to mvest at all {as per our nterview summansed in

Section 3.3.2%

% Finally, the patent svsiem provides a long-standing, and we would argue guiie
successful, model of promoting investment at the expense of competition. ot least

mmitially.

In terms of the trade-offs between static and dynamic efficiency, and consumer and

producer surplus, our recommendations lead to the following outcomes:

# Our gencral focus 15 on promotng fong-term mvestment and therefore dvnamic
efficiency, for the simple reason that there can be no static efficiency considerations

until these mnvestments are made.

#  For similar reasons, our mitial focus 15 on prodocer surplus — the high sccess charges
that we recommend are good for the incumbent - as a means of promoting mvestment.
Mot only 15 this our preferred option for stimulating the investment that leads to the
enjoyment of consumer surplus using this mew mirasiructure, these mvestments can
also stimulate service-based competinon that can increase consumer surplus in the

long-run.
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4.4.1 Complementary investments

As shown in Exiubit 4.2, the mam complementary investment that we have identified 15 the
DSLAM in the central office. which is used to offer DSL services. For the DSLAM in
parttcular, upfront capital costs are relanvely low, as cach DSLAM serves a relatively low
muember of houscholds. Accordingly, a strong argument can be made that. subject to other
conditions, access o complementary myvestments such as DSLAMs need nol be moede
mandatory. Both the incumbent and entrants can imvest i their own DSLAMs and related

equmpment, leading to at least partial facilitics-based compettion as descnbed above.

It 15 worh noting that, bascd on our discussions with entrants, - service-specific
infrastructure such as DSLAMSs 15 niskier than more gencral infrastructure (such as fibre
transmmssion), 5o an argument can be made to allow unbundhng. st least mbally. n order
to spur eniry. Monctheless, as shown by the example of entrants slowly making inroads in
the US market without unbundhng DSLAMs, the model can work given the relatively low
investment involved in DSLAMs, as opposed to other parts of the network. Therefore, we

would conclude that unbundling 1s not necessary for these types of investments.

This 15 aonly feasible of it 15 casy for entrants 1o get relible access o existing infrastrocture,
most notably the local loop, in order to be able to easily offer DSL service to end users. In
addinon, other charzes, such as the cost of tmansfermng the loops to the entrants network,
and any costs of conditioning loops for DSL. must be reasonable and i lime with costs.
Finally, there must be room in the central office for co-locanon of the entrants™ DSEAMs
and other equipment, in order that these entramts can offer services similar to those
provided by the mcumbent.

4.4.2 Replacement investments
For the replacement investments detailed m Exhibit 4.2 above, there 15 a sigmificant cost
difference with the complementary investmenis described in the previous section. This

difference 1s that the capital cost of these investments 1z ltkely to be quite significant. even

for mew switches in the central offices.
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Recent expenence in the US with DLC myvestments has shown that these mvestments are
very sensitive to access conditions. Several of the RBOCs have announced sigmificani
projects to replace part of the local loop with DLC, but then retrenched in the face of
having to unbundle these assetz to entrants. They arguc thot, faced with the prospect of
having to make these imvestments and then unbundle them at cost o entrants, they do not
have the proper mcentive to imvest in DLC. While there 15 a question whether this 15 a
posture meant to infuence regulatory decisions."” nevertheless they have decided o Limus
their mvesiments. even in the face of strong broadband competibon from the cable
companics. The meumbents kave not yvet broached other replacement investments, such as
fibre to the corb or fibre to the home, but they would hikely to be at least as sensitive to

access conditions as they are for DLC systems.

Given the high capital costs, nsks, capital constraints and cconomics of scale for these
replucement imvestments, it becomes clear that 1t 15 unbkely that one could expect
overlapping investment by incumbents and entrants. That s, if the incumbent invests i this
imfrastructure, it 15 unlikely that entrants would invest 1o parallel matching infrastructure.
Thas suggests a rehance on access to cnable at least service-bused competition to take place
using this mew infrastructure. However, as discussed above. sccess conditions are also

likely to influence the incumbent’s decisions o nvest.

Consequently. we would recommend mmplementing nsk-shanng for these new myvestments.
Spectfically. this would involve re-thinking tradittonal sccess conditions that may not
suttably reward the incumbent for myveshng in new mfrastructure. One imbalance mn tymcal
access conditions iwvolves the tme-penod of leasing. Typically, entrants pay nocess on a
monthly basis, and only for network clements being used by actual customers. Whle this
may be satisfactory for existng indfrastructure (for which demand 15 proven and
mmvestments are largely sunk), this s unlikely to provide sufficient nsk compensaton for

new Investments.

The investment in new infrastructure involves capital expenditures with great uncertainty
as to the demand for these services. With few exceptions. it 15 not possible to make these

investments gradually when a new customer 1= won, and of course the capital cost s sunk

¥ s wos sinply @ posiure, Boeas @ successhl one, 2= the FOT jus! announoss st 8§ would forebase from requining umuarding
of new neheork invesiments, inciuding bitsiream aocess b0 OLC sysisms.
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and cannot be retneved 1if the corresponding customer discontinues service. Therefore, in
order to truly share sk, access conditions should simulate as closely as possible the
conditions under which incumbents make mvestments. Indeed, access should actually be
concerved to be infrastructure shanng, rather than the more traditional access descnbed
abowe.

There ure two forms of infrastruciure shanng that could be adopted:

# cx-ante mfrastructure shanng — this 15 raditonal mfrastrecture shanng, n which a
group of compamcs together invests in constructing the infrastructure, which they then
Joanthy own

#  ¢x-post infrastructure sharing — in thas case, the infrestrocture 1s built by one company,
and other compames can only get access to the mitastructure by paving a fixed and
non-refundable share of the investment.

The following subsections discuss the pros and cons of these two infrastructure-shaning
schemes in tum.

Ex-arie infrastructure sharing

The possibility of indfrastruciure shanng has been rmised most recently m the context of 3G
mvestments. On the fixed side, the Stokab dark fibre network, owned by the city of
Stockholm, 15 one version of mfrastructure shonng, albeit not one owned by the compamcs

who will be using it

The upside of ex-nnie infrastructure sharing 15 the ability to share nsk exphicitly befiore
investments gre made. As a result, there is the maximal likelihood of investment in
mfrastrecture, Shanng mfrastructure also reduces costs, and so can lead to lower retal
prices than would otherwise be the case. In additton, the mvestors arc partners o this
vemture, and thus the concept of incumbency boocomes mooted for the relevant
infrastructure, chiminating many of the non acocss-price 1ssues that surround typical access

mmangements.
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The most frequently cited downside of mfrastructure shanneg stems from the partmershup
arrangements necded for ex-ante infrastructure shorng. Specifically, the guestion of
poteniial collusion on the pant of the partners 15 closcly scrutimised. The issue raised 15 that
the partners can extend therr collaboration on the underlying infrastructure to the offerning

of services over the infrastructure — agrecing on prices and/or other service parameters.

In our analysis, the major sk with respect 1o collusion for ex-ante infrastructure shanng
revolves around coverage. Typically, with new infrastructure, one important means of
competiion 15 based on coverage. Competing firms may choose different arcas to roll owt
infrastructure n order to seck maximal competitive advantaze. The sk with infrastruciure
sharing 1= that the partners agree to only focus on certam high-density, high-demand areas
and hmit their investments elsewhere. With 3G iwestments, this nsk can typcally be
mitigated with mimimum robl out condiions that can be mserted m the heence. To the
extent that infrastrecture shanng for fixed mvestments reguires pror regulatory approval,
minimum deplovmenis could be made a condition of approval to mitigate the nsk of

limited roll out.

In terms of collusion on retall prces. we find this to be an unhkely outcome of
mfrastructure shanng, given the difficulty that firms have in coming to agreements on the
terms of any collusion, and then mantaiming this collusion in the face of Incentuves to
undercut their partners. However, we would pomt out that the further remowved the
infrastrecture is from retail services, the lower the nsk. For instance, if partners share in the
construction of ducts, but then lay their own fibre In the ducts, there 15 very hitle
relationship to the ultimate retmil services being provided. On the other hand, sharing in
new switches could hawve a greater potential for collusion, as the parmers would have
gredter knowledze of the services being offered by the other pariners using these switches,
and would also potentially be able to momitor cach other's usage patterns 1o get a sense for

cach other’s commercial positions.

Therefore, we would recommend that infrastructure shanng be [imited to transmission
faciliies rather tham switchmgz facihines. This fts our model, os descobed above, that

economics of scale ore greater in transmission facilities, and thus this 15 where there 1= less

likely to be any new infrastructure mvestments without sk sharmg,
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For switches, without such mitastrecture shanne. access condibons maght nonetheless be
appropriate moorder to ensure competition. This would depend on the costs of the relevani
switches. If the costs are high, we would recommend the ex-post infrastructure shanng
described in the next section. in order to siimulate at least service-based competition. I the
costs are fower, as with DSLAMs, mandabing access may oot be necessary, as descnbed

abowve.

Ex-past infrastruchure sharving

Ex-post infrastructure sharing changes the access conditions under which cntrants access
incumbent’s new infrestructure. To be specific, it involves changing the access conditions

5o that the entrant’s nsk more closely parallels the moumbent™s nsks.

The main change 15 to the rate structure of access. Rather than alfowing the entrant to pay a
variable {monthly) fee for the access required by their current customers, the entrant would
be reguired to pay o fixed fee per customer. that effectively compensates the mcumbent for
the portion of the underlving investment wsed by the entront. This fee would not be
refunded if the entrant loses this customer, so that the nsk burden has shifted from the
incumbent to the entrant.

Ex-post mfrastructure shanng will differ from ex-ante shanng in two mmportant and

interrelated ways.

First of all, the nsks of collusion are ehminated. because there 15 now a supplier-customer
relationship involved in scoess, rather than an upfront parinership. However, because there
15 no uptront parnership and comesponding guarantee of sharing costs, the incentives for
the incumbent to imvest are lower under ex-post infrastructure sharing,

As a result, such sharing may be more appropriate for ncbwork elements such as switching,
where ex-ante mfrastructure sharng may be more conducive to collusion, snd where costs
are lower than for transmission, so that the incumbent may be more bkely to imvest without

the upfront assurance provided by ex-ante infrastructure sharing.
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An example of such mvestment nisk sharnng through the contractual wholessle conditions
i5 BT Wholesale™s partial private circuit (PPC) offer. Both the pricing and contractual
conditions attached to BT Wholesale™s PPCs differ quite significantly from those applving
to retml private circults (leased lines). This difference 15 intended o more equitably share
between BT Wholesale and the purchasing OLO the nisks associated with the investments
necessary o provide individuzl PPCs. In particolar, the entire cost of the network
mmvestment necessary to provide individual PPCs (as opposed to those mvestmenis made to
support multiple PPCs or other services, or PPCs in gencral) arc recovered through the
connection charges for PPCs. rather than through monthly rentals.

BT Whaolesale therefore faces mo apprecinble msk that i wall be unable to recover these
specific imvestment costs. imespective of the ifetime of the service provaded. By contrast,
if the OLO prefers not to pass on these one-off costs directly to the end user through one-
off charges, but instead chooses 1o recover them over ome through monthly rental charges.,
then 1t docs indecd bear the risk that it will not fully recover these costs if the hifenme of
the service 15 shorter than snticipated. BT Retail, as a suppher of retail private circurts
{leased lines). chouses to bear this nsk — 1t 15 required to buy network capacity from BT
Wholesale on the same terms as OLOs. includmg the povment of the high uopfroni
conmection charge. but chooses to recover some of this cost throuzgh monthly rental charges

to its end customers.

This example demonstrates how the structure of access charges can be modified to more
equitnhly share the nsks of investment between the bullder and buyer, with potentinlly

advantageous consequences for investment

4.4.3 Dynamic Efficiency Considerations

Az discussed above, this proposal. at least o the shor-run, 15 focused on promoting
investment. In the long-run service-based competition mav be quite vigorous. The new
fibre optic infrastructure will be able to support a high quality of service (QoS) Internet
platform. We already observe from curment expenence the level of competition between
service providers that can be supporied over the Internet. A high QoS Internet platfiorm
will be able to support converged voice and video services. and theoretically enable service

providers other than the joint owners of the mirstructure to compete i both voice and
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wvideo services. The vigour of such competitton depends, however, o some degree on non-

price access conditions.

4.4.4 Non-price access conditions

By separaning the linkage between infrastructure and service provasion, the Internet has
enabled a very high degree of service competiion, which to varying degrecs hos already
created additional competition for radiional service providers.  For nstance, voice over
Internet Protocol (VolP) service providers hove been able to take advantage of above-cost
intcrmational calls in some countries o provide a significant level of competition with the
incumbent tclecom operator, who owns the infrastructure over which the VolP providers
compete. Tt should be noted, however, that such VolP offerings are refatively low quolity.
The move o QoS services may enable the mirastructure owners o niroduce some barmers

for independent service providers.

For mstance, Exciteld/Home acted to restnict certain types of competinon.  Exciteia Home
was the lorgest cable modem provider m the Umited States before its bankruptcy.
ExciteirHome was owned by some of the major cable operators, and had exclusive acoess
to the cable network for providing cable modem service.  In order to increase the serice
quality of 115 own content, ExcitefnHome had itz own comtent delivery network. and
stitnated 1is own servers directly in the cable infrastruciure. enabling 1t to offer better
service quality than independent service providers could offer, since they did not hawve
direct access to the cable network. Such differences are particularly pronounced for
services such as streaming sudio and video.

It should be further noted that Exciicin Home also restnicted streanmuing video sessions o be
le=s than 10 minutes long, While this reduced congestion on the network, 1t also reduced
the possibibity of cannibalisation of the cable operator’s vwn video offerings.  Such
exciustonary practices are likely to be employed by the owners of new infrastructure. and if

successiul will lomat semvice-based competiiion.
To cnsure vigorons compebtion between providers offenng services over any shared

infrastructure, it is mmportant to cnsure non-discnminatory access to this mfrastrocture,

such that independent service offenings are the same quality as the services provided by the
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owners of the infrastructure. The exact details of how 1o ensure such access depend on
how the mfrastrecture shanng s undertaken (for instance whether packet switches and
routers are shared), and are thus beyond the scope of this paper, but we stress here that it 15
important to ensure that non-discnminatory access conditions are specified in the cventual

regulations goverming any infrastruciure sharing.

In addition, to the extent that the new infrastructure butlds on the existing mfrastrocture of
the incumbent (for nstance, fibre investments that still use the incumbent™s central office
faciliies) © 15 mmportant that the other investors m the nfrastructure have non-
discriminatory access to these central offices. While 1t 15 true that these investors wall
understand this, and should negobate such access in the contracts that formalize the
infrastructure shanng, the same could be said about certain current access contracis.
Mevertheless, recent experience with mferactions between entrants and moumbents has
shown the willingness and ability of incumbents to explon their advantaze when possible,
for instance 1o ensure @ first-mover advantage m DSL services., even at the expense of fines
and other regulatory interventions. Thus, it 15 critical thot the regulator be involved to
approve the contrects and provide speedy dispute resolution services in-order to ensure that

there 15 a level plaving ficld from the outset.

4.4.% Universal Service Considerations

It 15 likely that mfrustructure built out under infrastructure sharing wiall focus on arens and
customers with high revenue potential. notably urban arcas and business customers,
respectvely. In onder to extend this infrastructure to residential customers, and particularly
those in suburban and rural ercas, we mecommend the osege of universal semvice
oblipations. Specifically, we recommend that such universal oblipations be made expheit,
in acknowledgement of the fact that costs are higher in low-density arcas, and potential
revenues are lower from residenttal customers.  Explicnt umversal funding would be
avmlable to any operator or groop of operators. and thus there could be competition
between operators for these funds, which could reduce the cost of the umversal service
program,” The detmls of how to rorse and adomimister these funds depend in part on the

"% For inslorce, ore way D administer Griversal senvics coligations Tor new RTasiLchre B Frougn 3 reverss audion. In Tis case,
operators. bid on how much they would reguire from e universal ssevice fund in order ool oul e new nfrastruciurs.  The
biddsr whao equres the eas! amount of subsidy wins this auchan
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goals of the government end plans of the operators, and are thus beyvond the scope of this
paper.

4.5 Summary Overview

Exhibit 43 summarizes our recommendstions for regolanon of existing and new

infrastructure.
imvestment fyps Charactensfics Requistory approackh  Comments
BExisting infrastructure Low risk, low fixed Low initial Booess Promotes service-
costs charges, rising over bassd competition
time initially, then a
migrafion o facilifies-
baesd compebiion
Complemsniary new High risk, madium fixed Access may not be As long as access to
infrastructurs cosls NEecessany existing infrastructurs is
lowe cost and high
guelity, can lead fo
partiaf facilites-bassd
compettion
Replacement mew High risk, high fixed Infrastructure sharing  Increased investment
infrastruchure costs (ex-anie and ex-posty incendives, leading fo
b share rigk s2rvice-based
competifion ower
chared infrastructure
Exhibit 4.3: Summary of regulafory recommendations [Source: Aralyays]

Wi now address several questions regarding an overview of these recommendations.

4.5.1 Integral Vision

As discussed above, there are different ways of delivering broadband over the PSTN, with
different infrastructure investment levels. The first, and most common now, is DSL over
copper loops; the second 15 DSL with DLC {fibre 1n the loop). and the thied 15 broadband
over fibre o the home. We believe that mvestments in these technologics under our

proposed regulation will be dnven by both intro-modal and inter-modol competition, as
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much as by the regulations themselves. Furthermore, we believe that 1t 15 importeni to
view mvestments in these technologies dynamiecally, as the mvestments are hikely to come

In sfagcs.

In the first mstance. under our proposals we cxpect competiton to be enhanced m DSL
scrvices using copper loops. Under our proposal. the incumbent would not meed to
unbundle any DSLAMS, and thus the imcumbent has a greater incemtive o invest in
DSLAMSs to provide DSL service. Likewise, entrants can get low-cost access to unbundled
copper loops, which they can use to provide DSL using their own relatmvely low cost
DSLAMsS.

Although this iatial competition in D51 15 only pamally facilitics-based (with the entrants
mvesting i DSLAMs but using the incumbent’s loops), there could be encugh mtra-modal
{DSL-based ) competition to provide lower prices and increased coverage among these DSL
providers. However, it 15 important to always bear in mind the possibility of mier-modal
competition, notably from cable companies and fixed wireless. This addibonzl competition
can give addibonal imcentives to the DSL providers to further lower pnces and ncrease

service rollowt.

Moving bevond DSL over copper loops, there are two incentives for the DSL providers to
mvest i puttig fibre i the loops, uwsing DLC technology mitially.

# DLC enables additional roltout, partcolarly in rurul arcas where copper loop lengths
arc too long to support DSL service.. While this may not be a sigmificant problem in
the Metherlands, there 15 another reason to install DLC technology.

# By shorteming the length of the copper loops, DLC also ecnables higher-speed DSL,

which can enable better quahity of service, and even video services.

The main drvers of installing DLC are likely to be the ability to rollout DSL service to all
houscholds, and further the ability 1o begin to compete wath other broadband providers, in
particular cable, by offering video services. Under our proposal of infrastructhure shaning
for replacing parts of the loop with fibre, the mcumbent has a greater mcentive to install
DLC than they may under tradittonal methods of access pricing, since their nisk 15 redoced.
Om the other hand., entrants may have less incentive to enter, as they will have to share nsk
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with the mmcumbent in DLC investments.  As a resull. there 15 likely to be a trade-off
between inire-modal end inter-modal competiion. While 1t s likely that there will be less
competiion between DS providers under our proposal {since entrants may be less hkely
to invest with the incumbent in DLC systems ), there will be more inter-modal competition,
as the remamming DSL providers (who do invest m DLC systems) will be o a better
position o compete with cable companies, in parhcular, across a full mnge of services

including video.

Thes hine of argument can be extended to an eventual fiber-to-the-home sirategy.  The
incumbent makes such investments to further expand the capacity of broadband offenings.,
which could encompass advanced video and audio services. 11 15 possible that the cable
company could jomn the mfmastructure-shanng consortium to Lmit imvestments, and as a
result competition will be imited o be service-based. However, the trade-off 15 a positive
one. as 1t 15 likeby that the only way to stmulate such large investments may be to scttle for
service-hascd competition.  OF course, as this competition 15 hkely o be nding on an
Internet platform, this compention 1s likely to be quite vigorous, as can already be seen by
the level of competiion between apphication and service providers on the Infernet todmy.

4.5.2 Developments Owver Time

In order to Foster regulatory certainty, as descroibed above. we recommend that once
mmplemented. these policies that we recommend do not change, unless any changes are
embedded up fromt in the repulations themselves.”  In other words, the regulations on
mfrastructure shanng should remain o place for the hfe of the nfrastructure. Once
companics enter into deals (o share o DLC system. for instance. the regulation that reguires
mfrastructure shaning should not be chminated for existing DLC systems. This fosiers
certainty 1n the regulator that will be imporiant for fulure new regulations. To draw an
angfogy, a similar dynamic holds for patents — 1if ever a government mvalidated a putent
before its notural hfespan had expired. while that may stimulate competition in the

particular mvention covered by that patent, 11 will reduce imventors” and mvestors”

™ in othar words, K i accestabis o stis iri @ mew regialation thal this ragulsSon will =Rpies © Frss jears, bl F this |5 ol stated up front,
it 5. nol @ccepiables o Smply eiminale ha reguiation after three years.
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confidence m the value of future patents, therchy ulimmately reducing mnovation and

investment.

On the other hand, as new techoolopies and infrastructures Iinvestments arc being
contemplated 1n the fiture, there 153 o reason that the regulator should not have the
flexibality to mpose new tvpes of regulations, based on the particulars of the infrastructure
as well as market conditons at that tme. Thus, for instnnce, when capital market
condiions eventually improve, approprate regulations (for instance without infrastructure
sharingy could be imposed on new investmenis going forward from that point in time. This

i5 consistent with our discussion of regulatory fexibality ahowe.

The final development, however, could be that as a result of competition, both intra- and
mier-modal, the moumbent 15 declared to no longer have SMP m a paricular market. In
this case. it is important that access regulations are not climonated 1o such o way that the
incumbent can withdraw access {or mifrastructure sharing) from compettors and thereby
recreate SMP. This 15 of course true for all SMP regulntions, not just the ones that we
propose here.  Indecd. the new framework recozmizes the need for planmng certainty and
specifies that an appropriate peniod of notice shall be given to partics affected in the case of

an amendment of withdrawal of obliganons.

4.5.3 Implementation Issues

It 15 undoubtedly the case that operators will have a strong reaction to the implementation
of a1 least some of these regulattons. This could mclude explicit challenges 1o the
regulations, imphcit “foot-dragging” that will have the effect of delaving the benefits of the
regulations, or at the extreme, the operators may decide not to mvest at all. thereby

thwarting the purpose of the regulations in the first place.

In surveving the entirety of our proposals across the different types of mfrastructure. we
feel that the operators will have & mixed reacton. While the incumbent may resist the
lowermng of access charges for existing infrastruciure, the incumbent should react
favourably to the lack of access obligations on some mew infrastructure, as well as nsk-

shanng on other new infrastrecture investments.  Likewise. the entrants will have the
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oppostte reaction; they will welcome lower access charges on existing infrastructure, but be

resistant to our proposals for new infrastructure.

In hight of the mixed reactions on the part of operators, we advise that this new regulatory
approach be adopted os a package; that 15, all new repulstions be adopted at once, so that, of
possible. no operator can object o one part of the package without jeopardizing the
adopticn of the other, more favourable, parts of the proposal. In particolar, for the
incumbent, the more closely tied the “good™ (new nfrastructure nisk-shanng) can be ted to

the “bad™ the more likely that the regulations wall be successful n stimulating mvestment.

This trade-off 1s reminiscent of the core of the LS. 19%6 Telecommunications Act. In this
Act, the incumbent RBOCs (Regional Bell Operating Companies), were granted their long
sought after entry into long-distance, upon completing & checklist of sctions that would end
thewr monopoly over local services. While it 15 true that the incumbents challenged the
mmplementation of the 19% Act as it pertained 1o local entry {while nevertheless winning
the right to enter long distance ), recenthy competitors have begun to maoke inroads mto local
markets. Indeed, for the first time since the 1930s {Great Depression ), the mcumbents have

shown o loss in total access lines, demonsirating the effectiveness of competitive entry.

4.5.4 New Ewropean Regulatory Framework

Wi believe that the remedies discussed sbove all hie within the scope of remedies that are
permutied under the new regulatory framework when apphied to operators that have been
found 1o have sigmificant market power. We would stress that we do not propose the

imposition of any regulstion on any operator that has not been established as dominant in
the relevant marker

The genecral opnons snd lmmtations on the range of regulatory oblhizations on  SMP
undertakings avaoileble under the new regulatory framework inclede transparency,
objectvity, non-discrimination, accounting scparation, access, and price confrol, mcleding
cost ortentation, as o set of moximum obligations that can be applied as well as the ability
to lav down techmcal or operational conditions to be met by the prowider andior
benehicianes of such access. We are here suggesting & form of sccess that 15 consistent

with these remedies.

Analysys



Fiwed Telscoms ‘Make-or-Buy” Decislans | 33

We have also explicitly accounied for a number of features of the new regulatory
framework. Specifically, the new fromework recognizes the need fo balance the nghts of
an nfrastructure owner o cxplont the infrestucture with the nights of other service
providers to access facilitics that are essentzal for the provision of competing services. The
new framework also weighs the need to maimtain meentives for competitors o mvest m
altermative facihimies that will secure more competition in the long-term.  Finallv. the
framcwork makes specific allowance for the nsks underiaken by the infrastructure owner
in meking the investment. We hove accounted for thes by incorporating the nisks involved
m vanous infrastructure mvestments nto the incumbent’s access charges, while also being
realistic about where service-based competition versus facilities-based competition 15 most

likely to pocur.

4.6 ‘Quick-win® regulatory measures
The regulatory options discussed above are aimed st medium term sector development.
Taking account of the particular fixed telecoms mfrastructure situation n the Netherlands,
twio arcas where regulatory measures coald have o more mmmediate impact in fostering

mfrastructure deployvment were identified 1o owur discussions with OPTA:

# more rapid deplovment of telecoms services through cable TV networks

# altemative operators investing mio the next lower network hierarchy level.
First, we propose o test for access charges for existing imvestments. to ensure cffective

competiion. This test can be applicd to both of the guick-fix examples proposed o the
bullets abowe.

4.6.1 Value chain analysis
Background

Wi discussed above the theoretical argumenis for sctiing occess charges for existing

mmvestments in order 1o encourage entry and stimulate compettion. I 15 possible, however,
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that even with the relatively low asccess charpes that we propose, there will be relanvely
little entry into the markel. Here we argue that retal prices play an important role in entry
decisions, and propose @ market st to ensure that there 15 an adequate potential margin

between retail prices and access prices to atiract entrants.

In the context of price controls being necessary when inefficient compention 15 dentified
m a pariicular market, the new regulatory framework points at pnice squecze testing in
particular. The price squecze test 15 a companson of retall and wholesale prices — if the
wholesale price 15 too close to the retatl price, then the entrant cannot make any profit and
i5 squeczed out. The basis for determining the wholesale access price 15 usoally the
incremenial cost base of the dominant, infrastructure-providing operator.

When sctting access charges to stimulaie market entrv, one must look at the totality of
costs and revenues for the entrant. It must be recognised that the provision of telecoms
services mvolves a value chamn that extends from the vanous mputs required to provide
tebecoms services, through the retail service 1iself It 15 hkely that the entrant wall face
higher costs than the incumbent, and also that the entrant may have to offer retail discounts
off the incumbent’s tanitfs in order to attract customers.

Solutions

The standard price squesze test doecs not mean that the competitve environment 15 folly
accounted for, because the dominant operator enjovs cconomics of scope and vertical
micgranon resulting moa lower cost base than that of an entrant operator. Thus 1t may be
more appropriate. in order to determine the margin achievable by an entrant operator. to
base the price sguecze test for wholesale rates on the entrant’s expected cost base. This cost
base may be higher due to addittonal costs related to access that ore not bome by

mcumbents, and also higher customer acquisition costs.

In addinion, the expected cost base should not be compared agamst the meumbent™s retal
price, but rather against a reasonable discount that may need to be offered by the entrant in
order to determine whether a reasonable margin 15 available to the entrant. Analvsvs has
estimated that this discount may be between 8-18% off the retail tanff charged by the
incumbent. This also opens questions on whether rates have been fully rebalanced to
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account for compelitive pressures, and m partecular whether all imphicit uneversal servace
subsidies have been removed from tanffs. For instance. local retail nccess rates were ofien
subsidised 1n order to meet socal goals of universal service, and f these subsidics have not
been removed from retail tanffs, then 1t 15 very unlikely that an enirant can compete with
the mcumbent in the local access market.

This potential solotion attempts o answer gquestions such as: can an entrant, having to buy
access, make o reasonable return based on the cost of socess and also on its customer
acquisition and other ancillary costs? Furthermore, can the entrant reasonably be expected
to charge the some retail rate as the incumbent. or must it provide a discount 1 order to

induce customers who may be wary about vsing a new provider to switch?

While 1t 15 true that effecuvely building im a margin i this fashion may encourage
incfficient entry. the cost of this incfficient entry needs o be weighed against the other
extreme — that the existing margin between retan] tanffs and wholesale rates 15 too small to
allow sy competitive entry at all. The price of incfficient entry may be worth paying in the
short term m order o jump start competition m the market. As discussed above, as entrants
begin to win customers and grow in scope and scale, access chorges for existing
mfrastrecture can nse to both climinate the possibility of mefficient entry, and also, as

argued 1n Section 4.3_2 above, provide incentive for facilitics-hased competition.

4.6.2 Cable TV networks

The Netherlands has an extensive cable TV mirastructure, with cable TV reaching over
98% of houscholds. The three mam coble TV operators have pursued a strategy of
developing their networks i order to offer 2 combination of cable TV and broadband cable
modem access services. In November 2002, there were about 5%0 000 cable modem
subscnbers versus 240 000 DSL subscnbers (210 000 of which were KPN subscnbers).
However, onky one cable operntor has porsued the roll oul of residennal facilites-based
tebephony services, with the other operators citing doubts as to the business case for rolling
out local access with conventtonal PSTN connections, and prefermng mstead to wait until

they can offer commercial ¥VolP services from a lower cost-base,
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The reasons for cable TV operators”™ reluctance to offer residential voice telephony can be
found mm the unproven commercial wiability of the VoIP technology. as well as the
particularty tough capital constrainis on cable TV operators. In order to be able to compete
cffectvely with KPN at sufficient margins in the residential voice market. cable TV
opcrators feel that a rehable VolP platform s required.

However., given the value of the facilines-based competiton that can be provided by cable
TV operators. who only have to make incremental investments o provide telephony
services, it may be mmportant to consider apphving the value chain analvsis discussed i the
previons section o infcreonnection {as opposed o access charges), which s cnitical to the
abihity of cable TV providers to offer services. In other words, accoumbing for the
incremental cost of providing VolP services over cxisting cable networks. are
micrconnechion rates sufficiently low to epable effective competibion by the cable TV
operators given current retal telephony rates by the mmcumbent and the retaill prcing
ophons open to cable TV operators?

In addition, any uncertainty regarding the regulatory treatment of VolP services shoukd be
confronted upfront. Issucs that will need to be considered inchede: will VolP over cable TV
be treated the same as circunt-swikched voice for regulatory purpases? Will any universal
service obligations {(USO) be levied on VoIP?T Will VolP providers be ehigible to receive
SO funds?

4.6.3 Alternative fived network investment into the next lovwer network hierarchy level

For voice telephony, none of the operators in the Netherlands currently interconnect at the
local interconnect pomnts. The reason for this 15 that there are over 600 local interconnection
points, which 15 too many for alternatve operators to roll out their networks o, even
though the mterconnection tanffs ot the local level have become more attractive. For a long
time there was a price sguecee for local interconnection. OPTA s curmently imvestigating
how many [ocal interconnection points an operator could be requested 1o moll out while

maintaming cfhiciency.
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During the operator mterviews, the rensons adentified for the bmited infrastructure
compeiition from  altermotive operators (in addion to the high number of local

intcrconnection points and OFT A s outstanding decision in this regard ) were given as:

# capital constramits on altermative operators
# msufficient planming certamty
— unceriamty over regulated last mile bitstream access
— uncertainty due to the danger of incumbent delay stratecgies
—  lacking regulatory commitment to mfrastructure-based competion.

We have already discussed an approach to address capital constrmnts above, and in
additton to addressing these planming  cerininty 1ssucs, an approach to mamfest a
commitment to mifrastructure-based competiiion might be to vary access prices over time

and geography.

For instance, increasing access prices over nme would first encourage market entry, when
access prices are low, and then infrastscture investment over bime once an endrant has
built-up s retaill customer base. Thus, sccess prices would be relatively low at first,
allowing the entrant to explon the cconomies of scope and scale of the incumbent when the
nisk {and thus the cost of capital) 15 at the highest level for the enirent. As the new entrant
matures and its nsk declines. 1= own investmient costs fall (as desenbed 1 Section 2}, and
at the same time the cost of access from the mcumbent would nise, so 1t s given a
motivation to invest m s own asscts. OF course, these matial low access prices should be
tested using the value chain analysis proposed above, to ensure that they are truly low
enough to encourage entry m the first place.

Allowing, o addition, a geographic differentiation of wholesale rates (as per the new
regulatory framewaork) may also increase mvestment. Of course. given the coonomies of
density, the cost of access mirastructure s higher m rural arcas than in urban arcas, and
passing on these higher access costs to eniranis m the form of scoess charges would not
promote rural investment. Insicad, setting up an explicit USO support system that would
raise cffective retail rates in rural arcas would compensate for higher costs, and thereby
help o promote entry and competition.
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Conclusions

Or review of the economic theory of investment discussed standard investment approesal
technigues a5 well a5 some more recent developments in decision snalysis theory. In
contrast. the interviews showed that some of this more recent theory has not vet been

incorporated into actual corporate decision making processes.

Asg the nature of Axed mfrestructure investments currently undertaken by fixed telecoms
operators has changed to less strategic and more incremental investments, the financial
crferia that these investiments have to ful Bl are shori-term and cash payback related.

The outputs of the mterviews revealed that regulators could facilitate imvestment decision
processes by providing increased planning certainty. resulting both from price and non-
price aspects of wholesale arrangements. Early commitment with regards to the regulatory

obligationz apphied on the infrastructure 1n question would further reduce uncertainty.

If the regulator is given sufficient flexibility in setting ex-ante regulations. there are several
options for regulators i order o increase competiion and investment. even given the
current capital constraints imposed on  the industry. These recommendations are
summanised in Exhibit 4.3 above.

Taking this nuanced approsch to defining sceess condiions depending on the bype of
infrastructure 1z most likely to lead to inereased investment in infrastnucture, while also
promoting competition. While competition will tend to be service-based, at least in the
short-run, we fieel that this is a realistic “second-best” solution in the face of current copital
constramnts that have not only severely impacted entrants” business plans. but are also
impacting the ohility of the incumbent to invest in new infrastructure, In particular, for new

mfrastructure mvestments, our solution s most Likely to promote investment. which 15 the
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MECCSSary Precurser o new innovative solutons, as well s competition i the provision of

these services.
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Annex A: Questionnaire for operator interviews

Brief introduction to the project: Analysys 1s working on behalf of a Ewropean
regulatory body. The purpose of this study is to charactenise the factors that

operators take inte account when deciding whether or not to make hxed-network

investments. In particular questions we are interested in include: How do operators
decide whether to build thewr own infrastructure rather than “buy™ it from the

incumbent? What nsks are considered and how are these factored into the decision

process (cxplicitly or mmplicithv)? Te what extent are regulatory considerations

factored inmto the decision process? How are current capital market conditions

affecting these decision processes?

AL Describe your business

Classify business along the following dimensions:

Telephony
Localfmadro

Residential
MNew enfrant

Exhibit A1T:

Y/ or %

Business characiamzafion

Cioppar
Dais

MNationaliniermational
Businass

Incumban
Eroadband

YN or R
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ALl 2 Deseribe your organisation’s infrastructure investment process

Descrbe any  frameworkis) ond process{es) that voor organisaton uses to make
infrastructure investment decisions. [dentify if there are different categonies of investment

c.e. narrow band broadband. defensive/offensive, ACCess/ IrANSMISSI0n, market

entry/business-as-usual. by size of investment, by one-time/ mulB-vear commitments., cte.

What financial cnftertn are opplied m the nfrastructure Investment  decision-making

process?

Measurs Comments Uzed (YN  Targei valus
M

IRR

Payiack
FPeriod

COiptions
Cither (1)

Cither (2)

Exhibiit A2: Firancizl cnfera apphed

ALl A How do yon account for risk?
What risk factors are considered 1 the investment making process and what 15 ther order
of prnonty? (This section may be repeated 1f the mterviewee has previously identified

different categores of mvestment).

Horew are these nisks factored mito your financial considerations/cvaluation process?
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Do certain classes of mfrastructure inherently camry more nsk than others? If yes. please
describe below.

ALl ACapital constreints and their impact investment decisions and on the cost of capital
How are capital markets affecting vour company s mvestment plans?
List any impact on decision-making process.
List any impact on mvestmenl programme.

What investment-related changes, if any, do you foresee in the medium: term?
ALlS5Price considerations in the buy sitnation

Cuestions for an incanrhent operator
How do wou treat the provision of wholesole access — as a revenue contributor oF as a cost
item {avoided cost of not selling at retail j? Do vou consider wholesale access to be an
additional revenue opportunity (e, additional sales through wholesalers), or an opportomity
cost (1e. wholesalers sell to vour customers, so instead of the retmil price you recemve
wholezale access price)?

Iz nsk compensation adequaicly reflected in regulated pricing (of what?)y?

Are there any non-price 1ssucs from sclling and what are these?

Duestions far o mew enfrant

scuss impact of wholesale acoess price on make-buy decision?
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Are there any non-price 1ssucs that influence the make or buy decision?

#  [elvery nmes of incumbent interconnect services

#  Service level agreement (SLA)

#  Minimum contract penods

»  Committed volumes

#  Compromising of commercially sensitive information

#  Crher sirategically important reasons for nsset ownership.

ALL6What regulatory policies would increase incentives to invest?

Duestions for an incunthent

What regulatory factors would have the greatest impact on your imvestment decisions?

{note whether the 1mpact would be positve or negative)

#  higher wholesale prices
# longer term of lease to entronts so that there s greater assurance of recouping
mvestment?

#  Ability to gel prior commitment from entrants before making investment? (s this an

appropriate gueston?)
#  Mon-price 1ssucs descnbed sbove?
®  Other?

Cuestions far o mew enfrani:
What would have greatest impact on-ability to buy?
¢ Prce issucs?
#®  Man-price issucs?

& ‘Would you be willing to commut to longer term buving in order to stimulate investment

in new technologies?
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What would have greatest impact on decision to invest (make)?

#  Easier buving would stimulate more investment Ixter on?

#  Any other way to be able to spread nisk that regulator could mpact?
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