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Abstract: Driven by fear of underinvestment in network assets, merchant investment in
electricity transmission networks (MTI) is now legally alowed. Given that MTI isarea
possibility, regulators face a new set of questions. After classifying different types of
MTI, the paper raises ard analyses regulatory questions, concentrating on the effect on
competition, ownership questions, third-party-access regimes and must-offer provisions.
Basically, the paper concludes that the light-handed approach of unregulated MTI sup-
ports a light- handed approach with respect to complementary measures as well. In many
cases, it is justified to refrain from sector-specific arrangements because competition
law, if necessary at all, will suffice. However, details matter.
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1. Introduction
Transmission investment is no longer the exclusive right of the designated transmission sys-
tem operator (TSO) with merchant investment taking place in for instance the USA, Australia,
Latinr America and Europe. For a variety of reasons, among which the concern for underin-
vestment, regulators attempt to stimulate transmission investment by allowing third parties to
invest in the transmission network. This is called merchant transmission investment (MTI),?
which is basically funded by trading between differently priced markets; a more precise char-
acterisation follows in section 2. The specific details of MTI depend quite strongly on the
ingtitutional framework and differ quite sharply between the USA on the one hand and Aus-
tralia and Europe on the other hand. This paper focuses on the developments with respect to
MTI in Europe and only occasionally draws comparison with the USA.

The European approach is laid down in the EU Regulation on Cross-border Exchanges

which will enter into force July 1¥, 2004.2 In first instance, the regulation prescribes rules for

! The author is grateful to Paul Joskow, Stephen Littlechild, Karsten Neuhoff and David Newbery for useful
comments. Support from the CMI project 045/P Promoting Innovation and Productivity in Electricity Markets is
gratefully acknowledged.

2 Alternatively, it might be called Market-Based Transmission Investment.

% Regulation 26 June 2003 (1228/2003) (1/7/04).



scarce capacity on existing cross-border interconnectors,® but art. 7 of the regulation allows
for new interconnectors to be exempted from art. 6(6) of the regulation and arts. 20 and 23 of
the EU electricity directive.® The former specifies regulation of the revenues of alocation of
scarce interconnector capacity, while the latter requires (regulated) third party access to the
network.

With this provision, the EU regulation in effect alows unregulated MTI, provided a
set of conditions is met, of which the following are the most important. First, the new inter-
connector must enhance competition in the energy market. This condition will receive de-
tailed attention in section 3.1. Second, following the unbundling requirements of the EU elec-
tricity directive, the interconnector should be legally unbundled from the system operators to
whose networks the line is connected. Notably, ownership separation is not required. This can
be criticised as will be argued in section 3.2. Third, the exemption normally applies to direct
current (DC) lines, but exceptions are made for alternating current (AC) lines, if DC technol-
ogy would be prohibitively costly.® This seems to be a sensible condition, although it carries
the danger that one technology unduly crowds out the other.’

A fourth condition requires that the project is risky, such that it is unlikely to take
place if regulated. This condition presumably finds its roots in the Australian discussion on
regulation of risky significant new investment. The argument basically boils down to a regula-
tory hold-up problem leading to underinvestment in case of risky regulated projects with sunk
investment [cf. Helm & Thompson, 1991]. The Australian approach, apparently copied by the
CEC, is to grant a “regulation holiday” [cf. Gans & King, 2003 and 2004 and the literature
guoted therein]. This is a controversial argument in which the causes and consequences need
further examination. The argument relies upon the notion that a regulator, given that one ex-
ists, cannot credibly commit to refrain from claw-backs once the investment is sunk. On the
other hand, regulators in the USA effectively succeeded in building up a credible reputation.
This may induced, however, by the difference between rate-of-return regulation, which ex-
plicitly relies upon a fair rate of return and price-cap regulation where a fair rate of return is
only implicit. Moreover, it is not well understood how a situation without formal regulation

affects uncertainty. On the one hand, no regulation implies high uncertainty because potential

4 Interconnectors are high voltage transmission lines connected different systems. These can be direct current
(DC) and alternating current (AC).

® EC Electricity Directive 2003/54/EC, 26 June 2003.

® This exception, laid down in art. 7(2), seems to open up the door for MTI on the continent; for instance MTI
lines between Germany and the Netherlands or France.



new rules (concerning regulation but also reliability rules) are unknown. On the other hand,
implementing new regulation will require a high-level political process with parliamental con
trol which reduces uncertainty due to political inertia. Lastly, regulatory risk is only one as-
pect of alarger discussion. Unregulated MTI derives revenues from market-based price dif-
ference which creates a high commercial risk; regulated lines are at least partly funded from
the pool of regulated revenues, which reduces commercial risk. On balance, a potential reduc-
tion in regulatory risk might be offset by an increase in commercial risk. Experience so far
points into this direction.

Currently planned unregulated MTI projects in the USA include the New Y ork Harbor
Project, the Lake Erie Link, the Neptune Transmission System and the Empire Connection
Project. They all go into the New Y ork area importing cheap hydro power, because alterre-
tives in this area are expensive. None of these is actually in operation yet and it must be em-
phasised that none has succeeded to get long-term funding yet. The US projects are fairly
large DC projects, ranging in scale from about 200 to 2000 MW. In Australia several rela
tively small projects, among which Directlink and Murraylink, raised regulatory controversy
(see section 2). In Europe the first explicit example of an unregulated MTI relying on art. 7 of
the EU regulation is till to come, but an interesting case, called BritNed, is in preparation.
BritNed is a planned project of a 250km subsea DC cable connecting the UK and the Nether-
lands, aiming at trading between APX in Amsterdam and UKPX in Lordon. Planned capacity
is between 1 and 1.3 GW. BritNed is a legally separated joint subsidiary of the TSOs on both
sides: NGC in England and Wales and TenneT in the Netherlands. Furthermore an old plan to
connect the Netherlands with Norway (NorNed) found new prospects early 2004, although it
is as yet unclear whether this will be market-based project. The regulators are currently pre-
paring their policies should a project like BritNed be formally proposed.®

This paper addresses the regulatory discussion: what are regulatory issues with respect
to MTI and what would constitute a consistent policy? Both the question whether unregulated
MTI is desirable at all and the question whether it can be commercially feasible will be left
for discussion elsewhere.® This paper will take the existence of MTI for granted and then ask
what this means for regulationt and competition policy. The regulatory issues to be discussed

" The argument goes back to the loopflow problem with AC technology; internalising these effects requires a
system of incremental financial transmission rights, which does not exist in Europe [cf. further section 3 and
Brunekreeft, 2003a].

8 Cf. Newbery, Von der Fehr & Van Damme [2003]; Kuijlaars & Zwart [2003] and Brunekreeft & Godfried,
[2004].

° Cf. Brunekreeft [2003a]; Rosellén [2003]; Gans & King [2003]; Hogan [2003]; Joskow & Tirole [2003]; Lit-
tlechild [2004]; and Woolf [2003].



are collected under the four following headers: the competition-effect (as a criterion for a
regulation holiday), ownership, third party access, and must-offer provisions. These will be
discussed in detail in section 3. Section 2 will first define and classify different types of MTI.

Section 4 concludes.

2. Classification

Table 1 classifies different types of MTI according to two aspects. First, whether or not there
is some sort of cost-benefit check: this may be called a capacity test. Second whether or not
the line is eligible to part of the common pool of (regulated) fixed connection charges, or re-
lies entirely on market-based prices. Genuine unregulated merchant transmission investment
isasin cell D: the investor decides on size, technology and timing of the investment and relies
exclusively on the revenues made from trading between the different market prices. Impor-
tantly, the investment does not have to be approved.® This is similar to the status of new gen
eration investment in liberalised markets, which explains the expression “as-if Genco”. Thisis
the primary aim of the considerations in this paper, because unregulated MTI would result

from application of art. 7 of the EU regulation.

Eligibleto Regulated Revenues
YES NO
ves | A Reguaed MTI B: Hybrid/Tender
Capacity check
apacty NO C: Conversion? D: Unre_zgulated MTI
) ' “as-if Genco”

Table 1: Merchant transmission investment (MTI)

Cell A is close to business as usual. The investment is (partly) funded from regulated
charges and thus requires something like a cost-benefit test. Cell B addresses the concern that
unregulated MTI might result in inefficient investment. To have a check on the efficiency of
the investment, a central authority decides on the investment, but revenues would be market
based. Cell C marks a transformation from cell D to cell A, called conversion; an option
which exists in Australia. This is a safety net by which unregulated MTI can fal back on
regulated revenues. Note that cell C is not a permanent state. The two aspects and thereby the
four cells will now be discussed in detail.

191t is to say, the investment does not require an economic approval. Of course, environmental, technical and
safety requirementsremain valid.



2.1 Capacity check

Unregulated MTI may be suboptimal for (at least) two reasons. First, in a meshed AC net-
work, a new line (financed by link-based price differences) can be privately profitable but
socialy detrimental due to loopflow effects [cf. e.g. Bushnell & Stoft, 1996]. The answer to
the problem pointed out by Bushnell & Stoft [1996] and Hogan [2003] and applied in the
USA is to reward the lines by a set of must-accept point-to-point incremental financia trans-
mission rights (FTRs), which internalises these network effects. The set of incremental FTRs
is determined by a central ingtitution (TSO) running a power flow model. As pointed out by
Joskow & Tirole [2003], defining a set of incremental FTRs may internalise the network ef-
fects but marks a step away from the invisible hand. Using incremental FTRs requires an ut+
derlying system of locational marginal prices (LMPs). Since such a system does not exist in
Europe, incremental FTRs cannot be used, which makes a strong case for restricting unregu-
lated MTI to DC interconnectors of different systems [cf. Brunekreeft, 2003a]. Even then
there will be network effects, but these may no longer be convincing to prohibit unregulated
MTI. To the extent that the network effects can be attributed, deep connection charging (for
e.g. network upgrades) can internalise these effects. Moreover, an interconnector is in many
respects comparable to a new power plant; they too cause network effects, which in the dis-
cussion do not make an argument against market entry. The same reasoning should apply for
anew interconnector.

A second problem of suboptimal capacity is induced by scale economies in line ex-
pansion. MTI basically relies on trading on the price difference between different nodes. It is
well known from the literature on congestion pricing that at the optimum the price difference
between the two ends of the lineis equal to marginal expansion costs. If MTI with economies
of scale relies exclusively on congestion revenues, capacity must be lower than optimal to
retain a sufficiently large price difference to recover al costs. The natural way out of the
problem is two-part pricing, but thisis a problem. The variable leg of the two-part tariff is the
price differential on the energy markets. The prospects for a fixed charge for usage of the line
are bleak, while funding the fixed part from (regulated) connection charges would lead back
immediately to the regulated situation (the left column in table 1). The elegance of MTI isthe
decentralised aspect by relying on decentralised revenues from trade. Settling for second-best
capacity to deal with the cost-recovery problem may be the price paid for relying on decen
tralized MTI. The problem of inefficiently small capacity will be more severe to the extent

that the investment is a monopoly.



As a response to (real or perceived) efficiency problems with new investments, the
regulator might wish to have a capacity check. This is essentialy the first criterion in table 1:
a central institution would be authorised to assess the timing and/or size of the investment. A
capacity check in the unregulated scenario (cell B in table 1) might have different forms. An
explicit option is a regulatory test as in for instance Australia,** which has been defined by
ACCC [2003a, p. 6] as follows:

“A new interconnector or an augmentation option satisfies this test if it maximises the
net present value of the market benefit having regard to a number of alternative projects,
timings and market devel opments scenarios; ..”
Market benefit is defined in the test as total net benefit of the proposed augmentation to all
those who produce, distribute and consumer electricity. The problemsinvolved in an adminis-
trative procedure like this are substantial, strongly illustrated by the Australian case of Mur-
raylink (see below).

A tender for building and operating the line serves as an implicit capacity test. The
three-step procedure in the US PIM illustrates this. First, unregulated MTI as in cell D can
start projects. Second, PIM-1SO identifies projects and lets the market respond. Third, if the
market does not respond, the ISO can order TOs to invest as a regulated project provided the
project passes a socia cost benefit analysis.*? Provided operation of the line is in the unregu-
lated domain (i.e. market-based revenues), the criterion for winning the tender would be offer-
ing the largest capacity. Assuming sufficient bidders, the winning capacity should be close to
the second-best capacity where the remaining price differential is just sufficiently high to re-
cover all costs. If monopoly MTI is considered to be a serious problem then this appears to be
a promising approach: it tackles the problem of monopoly capacity while centralised deci-
sions remain at a minimum. The main elegance of the tender is that it replaces a first- mover
advantage by simultaneous moves. However, the tender for capacity with unregulated reve-
nues of trade may result in overinvestment because ex-post profits are bid away by increasing
the capacity bid, which is subsequently withheld in the trading. This option requires addi-
tional regulatory measures ( see below).

Concluding, unregulated MTI may result in inefficient capacity, but one should be
careful with policy implications. The arguments are theoretical and in practice it will be quite

difficult to determine whether a project is efficient or not. Moreover, even if it is inefficient,

1t should be remarked though that the regulatory test in Australia is applied only for regulated MTI and not for
unregulated MTI. This correspondsto cell A intable 1.
12 Cf. 105 FERC 61,123, Oct. 24, 2003.



the aternatives may be worse. If it is perceived to be a problem then for instance a tender

would tackle the problem while retaining many of the virtues of MTI.

2.2 Regulated versus unregulated revenues

The second criterion in table 1 is eligibility to regulated revenues. Unregulated MTI captures
two aspects. On one hand, unregulated means that the revenues are not capped, as is usualy
the case with designated TSOs. On the other hand, unregulated means that the MTI is not €li-
gible to the (regulated) pool of fixed connection charges, implying that unregulated MTI re-
lies exclusively on revenues from trading over the line. The key difference between regulated
and unregulated thus is that the former contains a “public-good” aspect: the revenue-
allocation problem in the regulated case is essentially the same as funding of public goods of
which the problems are well known. The fact that unregulated MTI avoids these difficulties
by relying on market-based charges is a major advantage.

Regulated MTI requires a regulatory test of some sort to determine whether the in-
vestment is actually beneficial for society. If the investment falls back on socialising part of
the costs then it seems reasonable to test whether it contributes to social welfare. In other
words, regulated MTI requires a capacity check and thereby takes along al the difficulties
associated with it. Moreover, determining the amount of regulated revenues has similarity
with cost-plus regulation and here as well takes along all the associated problems. Regulated
MTI may have advantages but these do not come for free.

A tender or auction for funding may be a workable aternative, for which the differ-
ence between cells A and B should be noted. In cell B, there is no funding from regulated
revenues, and the tender is the capacity test; the rule of the tender would that the winner is the
bidder offering the highest capacity (given that revenues are derived from price differentials).
In cell A, acentralised authority determines the investment project; a tender for funding will
subsequently determine the amount of funding from regulated revenues. The winner of the
tender being the bidder requiring the minimum of funding. If an explicit capacity test is desir-
able and funding from regulated revenues necessary, then a tender for funding seems worka-
ble. Clearly this approach is close to current practice and is quite far away from merchant

transmission investment.



Cell C is rather specific for Australia ard is part of the so-called “safe harbour” program as
laid down in the National Electricity Code.™®* An unregulated MTI has the right to apply for
conversion to the status of regulated MTI. The option is controversial. The Australian case of
Murraylink illustrates and has been discussed extensively by Littlechild [2004].

Until its conversion in Oct. 2003, Murraylink was an unregulated 180 km long under-
ground 220 MW DC line MTI connecting Victoria and South Australia.** While Murraylink
was under construction, the designated TSO Transgrid requested building the regulated inter-
connector SNI between South Australia and New South Wales, which is largely paralel to
Murraylink. SNI would decrease the price differential between Victoria and South Australia
and thereby decrease the revenue base for Murraylink. The test compared the so-called op-
tions bundled SNI and the unbundled SNI. The latter would have upgraded the network in
especially New South Wales without an additional line between the two areas. The bundled
SNI planned to build the line. Cost benefit analysis suggested that the unbundled option re-
sulted in a higher net benefit than the bundled option; i.e. upgrading the network in NSW and
not building the line was more efficient than building the line given the existence of Murray-
link. The critical point of the unbundled SNI, as argued by Transgrid, was that network Y-
grading without building the line would leave the new investment vulnerable to market power
of Murraylink. This risk according to Transgrid would make the unbundled SNI commercially
unfeasible and could thus not qualify as an alternative project. The authorised institution,
NEMMCO, agreed and by lack of a better alternative the bundled option was approved and
built. This decision was controversial [cf. for extensive discussion Littlechild, 2004]. Subse-
quently, Murraylink requested conversion from unregulated to a regulated status which was
granted in Oct. 2003 [ACCC, 2003b].

The right of conversion is essentialy a risk reducing provision [cf. ACCC, 2003b, p.
iX]. If the project fails the conversion can make it fall back on the pool of regulated revenues.
Thereby it promotes investment. A provision like this is at least unusual in a market setting.
Another interpretation is offered by stranded cost. The argument against MTI is sometimes
voiced that allowing commercia profits creates a “lock-in”, because it will be hard to change
the system if the change adversely affects these profits. The argument is particularly relevant
for sectors in transition as is the case for eectricity transmission. The right of conversion

would then provide a safeguard against this indirect “hold-up”.

13 The National Electricity Code can be found on the internet site of NECA: http://www.neca.com.aul.
1% The reader may be referred to the websites of ACCC and NEMMCO in Australia for further documents.
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Seen as a stranded-costs argument, the criterion to qualify for conversion should be
that the ingtitutional framework is changed beyond control of the firm. Or one step further, the
criterion should be that the investment had been made to fulfil state-imposed obligations
which are unprofitable after the change in legal rules. This is typically what stranded-cost
bail-outs are for: it gives governments the flexibility to change the rules without frustrating
private new investment.

What should be the proper benchmark of the regulatory test in case of conversion? The
regulatory test as interpreted above is a capacity check in case merchants fall back on regu-
lated revenues: the project should maximise net benefit with regard to a number of alternative
projects. The capacity check is only useful before the investment has been made. With con-
version, the investment has aready been made per definition. One criterion would be whether
the project as it is maximises net benefits in the current situation (call this the current test).
This may run into the problem that the project was the best aternative at the time of its build-
ing but is no bnger the best alternative because the situation has changed. The Murraylink
case seems to qualify for this problem, because the conversion was requested as a result of
SNI. Alternatively, the criterion might be the situation as it was at the moment of investment
(call thisthe historic test). However, because the investment was unregulated MTI and did not
have to pass the test at the moment of building, it seems implausible that it maximised net
benefit.

The following seems to be a compromise: if a project requesting conversion passes ei-
ther the current test or the historic test or both, it will pass the regulatory test and qualify for
conversion. If it fails both it will not qualify for conversion. Going through the options. If a
projects passes the historic test (in two cases) it seems reasonable to grant conversion, because
it would have been the preferred choice anyhow. In both cases (historic) own costs can serve
as the regulatory asset base. The option to fail the historic test but pass the current test seems
to lack relevance; should it occur, then it seems reasonable to grant conversion and use own
cost as the regulatory asset base. In case the project fails in both tests, it seems reasonable not
to grant conversion. Granting conversion in this case s likely to set perverse incentives for
initial investment, unless the design for determining the regulatory asset base on which the
revenues are based would repair this but this seems difficult. If there is areal problem with
stranded costs in these cases, then it seems superior to compensate the firm directly as a nego-
tiation between government and firm, rather than using the conversion.

The regulatory test was applied to the conversion of Murraylink, in away which is not
satisfactory. The project was rot required to maximise net benefit with regard to a number of



feasible alternatives. Instead, the alternatives were chosen such that they provide the “exact
same level of technical service” as Murraylink provides [ACCC, 2003b, p. xiv]. This eases
the analysis but misses out on possible other options. The least-cost aternative then served to
determine the RAB for Murraylink. A key assumption in this step was that the least-cost op-
tion was an overhead line, whereas Murraylink is an underground line, creating a cost differ-
ence of AUS$ 100m (on a total cost of Murraylink of AUS$ 240m). Thus ACCC in other
words claims that, given the “exact same level of technical service”, the commercial enter-
prise Murraylink simply missed an opportunity of AUS$ 100m. Murraylink’s objection was
not awarded [ACCC, 2003b, p. xvii].

3. Regulatory issues

MT]I raises further regulatory issues, to be discussed below. Although occasionally references
will be made to the other cells from table 1, the primary target of the discussion is unregulated
MTI as in cell D: this reflects the background of a project like BritNed, which would qualify
as unregulated MTI. Specific regulatory issues can be captured under the following headers:

conditions, ownership, access and must-offer.

3.1 Conditions for qualifying as unregulated MTI: competition versus welfare

As stated above, with art. 7.1 the EU regulation lists a number of conditions for qualifying for
exemption from regulation. The first condition states that: “the investment must enhance
competition in electricity supply”. There are a number of problems with this criterion.

It is unclear whether competition on one side only or on both sides of the line or com:
petitiveness overall is meant. A further difficulty is that demand elasticity may be low imply-
ing that the welfare effect of increased competition would be rather small, which seems coun
terintuitive. A socia cost-benefit analysis may underestimate the competition effect. First,
increased competition may decrease regulatory costs which ae not captured here. Second,
market power might induce excessive entry. Third, underlying the analysis above is an im+
plicit assumption of equal social weight for consumer and producers. Higher relative social
weights for consumers ceteris paribus increases the competition effect.

More importantly, determination of the change of competitiveness is highly problem:
atic and the EU regulation is silent on details. A concept which is appealing for power mar-
kets is the Residual Supply Index (RSl). With the RSI, competitiveness increases due to the
additional capacity, even if a dominant generator owns the new line. The Residual Supply

Index for firm j is formally defined as:
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RS, =4Q /D,

it

where § Q isthe sum of capacities of al firms others than firm j, and D is market demand.
it

If RS < 1, then firm j is pivotal, meaning that this firm on its own could reduce available
capacity below demand. The concept, which gained interest in the course of examination of
the price spikes in California [cf. CAISO, 2000], reflects the idea that competitive pressure
increases with excess capacity (expressed as capacity-over-demand ratio) and reverse. The
ISO in California estimates the effect of the RSl on the Lerner index by regression [cf.
CAISO/LEI, 2003 and ACCC, 2003a, p. 41]. Thisis done for each hour and each zone. Given
high data availability (bids and marginal cost) this seems promising. The approach is criti-
cised by ACCC [2003a, p. 41] in that it “ignores the possibility that some suppliers could be
capacity constrained”, which is strange because this is exactly the point which is captured by
the RSl and which has proven to be relevant in power markets [cf. CAISO, 2000, p. 50 ff.].

Electricity market models will be of support, as they simulate the effect on prices and
quantity, but do not solve the problem of an assessment of the change in competitiveness. For
power markets a supply function approach [cf. Green & Newbery, 1992 and Newbery, 1998]
is promising, because it can capture both the number of players and, roughly speaking, the
effects of capacity relative to demand. The endogenous supply function approach, however,
suffers from formal difficulties. Specifically, the optimisation problem may be non-convex,
difficult to solve analytically and (pure strategy) equilibria may not exist or there may be mul-
tiple equilibria. To by-pass these problems, for example Hobbs et.al. [2002] apply conjectured
(i.e. exogenous) supply functions, meaning parametrically changing the slope of the conjec-
tured supply functions. This approach is quite general and is for instance followed, athough
rather simplified, by the Californian 1SO [cf. CAISO/LEI, 2003].°

A more fundamental problem is that a line can improve competition and lower welfare at the
same time, because a positive competition effect may be a the expense of high importing costs
[cf. Brunekreeft & Newbery, 2004]. Consider figure 1. Assume two regions A and B, where
region B is the importing region. A new line with capacity Qr connects export market A and
import market B. Market A is assumed to be large such that the new line has no impact on

market A. The price of imported power is pa and the line's constant long-run marginal capac-

15 The linearised approach in the CAIOS/LEI model does not really capture strategic bidding with scarcity. Per-
haps this can be captured by including the results of the RSI regression on the Lerner Index as behavioural con-
jectures, which are exogenous anyhow.

11



ity costs are 3. The marginal cost of producing power in B is MCg. D is demand for power in
market B and MR is marginal revenue.

The key assumption for the argument is market power on the energy market in B. As-
sume a generation monopoly in region B, setting a high price which induces construction of
the line with the aim to import power from A to B. Now assume that margina costs in A
(equal to the price in A) plus the long-run marginal line capacity costs 3 are higher than the
production costs in B: MCa + 3= Pa + 3> MCg. To smplify the point to be made, the mar-
ginal costsin B are assumed to be constant. The pre-entry monopoly outcome is Q¥ and PMg.
Many different behavioural conjectures will suffice to make the point, and assume here the
following. The line investor invests in lumpy (fixed) capacity Qf. The incumbent producer
observes the line capacity and marginalises its residual demand. The incumbent’s post-entry
output is Q*. Total post-entry output is Q° = Q* + Qr and corresponding price P€. Since P©

> Pa + R the line can be profitable.

gain
pe L=
a d : P,
b c e MCs
.' D R
Qr / Q Q" Q=Q +Qr Q

|oss

Figure 1. Market power on the low-cost market.

In this scenario, the new line would trade high-cost power from region A to the low-cost, but

high-priced region B. The market power in region B drives a wedge between cost ard pricein

12



region B to which traders respond.*® This results in a negative import effect which may offset
the positive competition effect; if so, then the line would be detrimental overall. In the figure
the negative import effect is the areaabef and the positive competition effect is the area hceg.
Thus, the area dcef cancels out. The areas to be compared are the shaded areas. if abcd is lar-
ger than hdfg, the over welfare effect is negative.’

It can be seen from the figure that the overall effect is determined by a number of fac-
tors. First, the higher the difference between the costs in both regions the more likely it is that
the overall effect is negative. This includes the costs of building the line 3. Second elasticity
of demand, which is closely related to the competition effect. If demand is inelastic, the comt
petition effect of the line will be small, whereas the import effect remains. Third, if the weight
on producer surplus gets smaller, the welfare effect is more likely to be positive. This reflects
the fact that the overall price falls and the import effect is transformed in a change of producer
surplus. The change in consumer surplus is the area PMsPgh, which is of course always posi-
tive if the price fals. Fourth the size of the line, which is roughly in the same direction as the
effect shown in figure 1. It may be noted, however, that as the size of the line increases, the
increase in welfare brought about by the competition effect decreases (due to downward slop-
ing demand) whereas the decrease in welfare due to the negative import effect is constant
(with the assumption of constant marginal costs). Thus in this scenario, the overal welfare
effect is likely to be welfare decreasing beyond some critical size of the line capacity.

Thus, the condition in the EU regulation that the investment should increase competi-
tion is problematic for different reasons. It is not clear how to determine the change in com-
petitiveness. Moreover, an increase in competition need not be the same as an increase in wel-
fare. More fundamentally, for genuine unregulated MTI one is tempted to question whether a
test is at all desirable; again the comparison with new generation assets emerges, where these

conditions are no longer applied.

3.2 Ownership

A TSO can be thought off as combining system operator (SO) and transmission owner (TO),
which can principally be separated resulting in the so-called SO/TO split. Although a split is
discussed, an SO/TO split has drawbacks. In particular, the SO hardly has an asset base which

16 The argument underlies the same principle as put forth by Joskow & Tirole [2003]. They argue that the capac-
ity of amerchant line will be too large if the price differential is too large due to market power on the importing
side. As a side remark, this effect may be countered somewhat in as far as the line investment itself has market
power.

7 Brunekreeft & Newbery [2004] provide a more formal characterisation.
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makes regulation quite problematic.® Furthermore, there may be quite strong synergies of
coordination of investment and maintenance of the core network between the SO and TO. The
SO/TO split is, at least in Europe, still largely conceptual and without application. Because
the arguments below are partly different if there is an SO/TO gsplit, it is assumed explicitly
here that SO and TO are integrated in the TSO, which owns the main network and operates
the entire network (including possible merchant lines). Thisis the case for NGC and TenneT.

The key ownership question is whether a regulated TSO at (one of) the connecting
points should be allowed to be the owner of an unregulated line (as in the BritNed case). The
unregulated revenues of the line depend on the flow on the line and the price differences be-
tween the connected markets. Whereas these should be determined by the markets, they can
be influenced quite strongly by the TSO. It seems natural to expect that the TSO will have
incentives to manipulate the dispatch to increase profits at the unregulated line at the expense
of the revenues in the regulated part. The underlying difficulty is that the increased profits in
the unregulated part will not be offset by decreased profits in the regulated part.*® The short-
run effects will be a distorted dispatch leading to higher production costs and possibly dis-
torted competition. The long-run effect will be distorted investment in two directions; first,
investment in the regulated network will somehow affect the line’s profitability, which will be
internalised by the TSO. Second, the TSO may have an incentive to invest inefficiently in
unregulated MTI lines at the expense of efficient investment in the regulated part.

It should be noted that the argument is modified under strict separation of the system
operator (SO) and transmission owner (TO), in which case it seems natural to allow a regu-
lated TO to invest in unregulated M TI. Part of the firm would be regulated while another part
would not be, but since the TO does not control the dispatch, it is not obvious how this regula-
tory mix could be abused over and above the usual regulatory problem of cross-subsidisation,
which can be tackled by accounting separation. The remaining problem does not seem to jus-
tify a prohibition of the regulated TO to participate in unregulated MTI. It should be noted
furthermore that the concern is only about the TSOs connected to the new line; those who
schedule the flow on the line. Of course, a TSO can be a merchant somewhere else.

An ownership restriction on connected TSOs is problematic, because they are the
natural candidates to invest. For the unregulated BritNed case, it would imply that both Ten

18 The argument loses some weight realising that the regulation of electricity retailers in England and Wales
should have run into the same problems but no such experience was made.

9 |n a slightly different context similar incentives have been observed in the Nordic markets by Glachant &
Pignon [2003]. The underlying concepts remind strongly of the discussion on predation under the price-cap tariff
basket [cf. e.g. Vogelsang, 1989].
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neT and NGC could not be owners.? If it is felt that the TSO should be allowed to participate
it seems good policy not to grant the exemption from regulation and instead take up the line
into the regulatory asset base. This situation mimics the normal regulated TSO situation,
which explains the phrase “as-if TSO”. This implies that the new line need not be ringfenced.
In contragt, if third parties invest in regulated MTI, it should be ringfenced from the competi-
tive activities of the investor, especially if these are generators. Alternatively, an open season
auction may offer a good policy in this case. The problem is more severe if the revenues of
the line depend primarily on the spot prices on the short-run energy markets. If in contrast the
line revenues rely on the auction revenues of long-term contracts increasing profits by me-
nipulation of the dispatch is less straightforward. This provides an argument for a regime that

prescribes to auction off long-term access rights to third parties (i.e. an open season aLction).

A second ownership question concerns participation limits of dominant generators. At stake is
the question whether there should be something like an ex-ante rule or to leave the issue to
competition law. For instance, the safe- harbour provisions in Australia limit ownership con
trol to 35% of the generation capacity on either side of the interconnector.

In most cases it appears intuitive that an additional line will increase competition in
the (importing) generation market. Intuitively it might be expected in the BritNed case that
competition in the Dutch market increases. It can be shown, however, that the HHI on the
Dutch market can increase if the dominant generator owns the interconnector capacity [cf.
Newbery et. a., 2003]. This conclusion sits uneasy with the idea that the line can be seen as
additional capacity. This problem would be overcome using the concept of the residual supply
index as defined above, since this concept emphasises the additional capacity. Still, even if the
HHI increases it does necessarily imply that welfare declines. The increase in HHI is the re-
sult of the dominant generator owning the line, meaning that the distribution of market shares
gets more asymmetrical. In as far as this implies a move towards an (asymmetrical) Stackel-
berg outcome away from (symmetrical) Cournot, welfare may actually increase.

If the new line increases competitiveness it is not a priori clear why a dominant gen
erator would invest in the line, unless it is to forestall that someone else will do so. In that
case the argument for regulatory intervention is that the competition effect of the new line
may be positive but not as large as it could be if another party had built the line. Note that this
argument in turn relies on the implicit assumption that there is only restricted room for lines.

The argument may be logically correct but too weak to justify ex-ante rules.

2011 the current situation it is unclear whether other parties would take over.
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There is a potentia flaw to the claim to leave it to competition policy to prohibit bla-
tant cases: the required intervention may lack alegal basisin competition law. Building a new
line does not qualify as amerger and hence merger laws do not apply. In a European context,
achieving a dominant/monopolistic position in itself is not prohibited. What remains would be
the (ex-post) control of an abuse of a dominant position. If the abuse is “excessive pricing”,
European competition law seems poorly equipped.?! This relative weakness in competition

law provides an argument for ex-ante restrictions on ownership by dominant generators.

3.3 Access and usage

Usually third party access (TPA) prescribes that network owners must give access in order to
allow competition on the network. Article 7 of the EU regulation also opens the possibility to
exempt new interconnectors from TPA provision. The access issue has been fiercely debated
in Australia, but consistent with the light- handed approach, the Australian MTI access regime
has been restricted to the obligation to submit a code of access undertaking. The details are for
the investor to decide, but should of course comply with general competition law.

In the USA, the approach is more heavy handed through the use of the open season
auction, 2 which in effect prescribes to sell off all usage rights of total available capacity (in a
long-term, short-term combination). The system in for instance PIM is briefly as follows.? In
PIM al Financial Transmission Rights (FTRs) are auctioned off, while network users are en-
titled to Auction Revenue Rights (ARRS). The ARRs (and thus implicitly the FTRs) are de-
signed upon request of the network users, subject to network resources (maximum capacity or
load) and the simultaneous feasibility test. The MTI investor is rewarded with incremental
ARRs. Thus the network users effectively determine the set of incremental FTRs, taking the
transmission network upgrade into account. Presumably this corresponds to full capacity of
the line. At least line usage is beyond control of the line owner. In effect, this procedure is the

same as a third party access regime.

For unregulated MTI it can be claimed that a third party access regime is unnecessary. Given
that line revenues are unregulated, it must be in the interest of the line owner to handle line-

usage efficiently. In a different context, the point has been forcefully brought by Director &

L The legal situation in the USA is slightly better with the Federal Power Act which prescribes “just and reason-
able” charges.

22 Cf. FERC, Docket No. RM01-12-000, p. 22; listing comments of the New Y ork Transmission Owners. For a
detailed description of an open season auction, see Neptune’s “Pathway” notice of long term open season auc-
tion, June 11, 2003: http://www.neptunerts.com/.

23 Cf. PIM’s manua M -06.
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Levi [1956] and Posner [1976, 1979],%* while more recently the argument re-emerged in the
debate on the parity principle in telecommunications [cf. e.g. Baumol & Sidak, 1994]. To
maximise line profits it is usualy in the interest of the line owner to allow the most efficient
users (traders) on the line; discriminating against efficient third parties is usually profit de-
creasing. Moreover, given that revenues are unregulated, leverage of market power may be
discriminatory, but analysis reveals that it need not be (statically) welfare decreasing.

The arguments underlying the claim are at the knife's edge and not robust. The same
line of argument applies to access to electricity networks in general. The sharpness of the ar-
gument is discomforting: should the claim not hold, then the developing competition in gen
eration and supply is seriously endangered. For unregulated MTI of new interconnectors such
consequences are far less severe. Unduly restricted access to the interconnector implies 1e-
stricted competition in the trade between the two interconnected areas, whereas supply com-
petition in the respective areas is hardly affected.

This touches upon the more fundamental question about the market power of the inter-
connector, which depends heavily on the demarcation of the relevant market. Suppose that the
relevant market is defined as the trade between the two areas interconnected by the intercon-
nector. In that case, market power is likely because the capacity of the lines may be big com
pared to the market. If on the other hand the relevant market is the electricity market on either
side of the line, the claim of market power of the line becomes questionable. In the latter case
an access regime would seem superfluous; it would be the same as requiring a new power
plant to give third party access to its capacity.

In the light of the arguments above, it seems reasonable to refrain from an ex-ante ac-
cess regime for unregulated MTI, and leave it to competition law instead. In contrast to the
ownership issue, for access questions competition law is well equipped.?® European competi-
tion law contains an essential-facilities doctrine, which is designed to enforce third party ac-

cess on a case-by-case basis.

For regulated MTI the situation is fundamentally different from the unregulated situation and
a provision for third party access is required. If the line owner cannot make the profits with
the revenues of the line it will try to do so by trading energy: leverage of market power. If the
line owner does not allow third parties on the line it can reserve all trading for its own trading

business and thereby shift the monopoly profits from the line to the trading business. To en

24 See for more detail Brunekreeft [2003b, ch. 5] and the literature quoted therein.
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force regulation of the line revenues and forestall foreclosure of line usage a regime for third
party access is hecessary.

Rather more complicated is the case for tenders. Assume that a tender for the largest
capacity implicitly regulates the revenues, such that the winning bidder would just break even.
After winning the tender and constructing the line, the line owner will maximise profits of
trading (i.e. using the line). It can do so by trading itself, or by selling monopoly capacity to
third parties. In a competitive tender, this amount of excess profitsis bid away by higher costs
associated with bidding a larger capacity. Thus, for unregulated line revenues, the competitive
tender leads to an inefficiently large capacity which will only be partly used (strategic capac-
ity withholding). Various measures aiming to increase competition on the line decrease ex-
post profits and will thus decrease the capacity of the winning bid (and thereby reduce ineffi-
ciency). Regulating the line revenues in combination with a third party access provision

achieves exactly this.?

To conclude, a provision to enforce third party access is required if the line revenues are regu-
lated. On the other hand, if the line revenues are unregulated it suffices to leave the access

guestion to the competition authorities applying the essential- facilities doctrine.

3.4 Use-it-or-lose-it and must-offer provisions

Should it be mandatory to use all available capacity or should (strategic) capacity withholding
be alowed? A similar question entered the discussion in the USA with respect to generator
capacity; FERC requires generators to offer all capacity and considers withholding capacity as
an abuse of market power [cf. for a critical view Harvey & Hogan, 2001]. In the European
electricity market, use-it-or-lose-it (UIOLI) and must-offer (MO) provisions aim in first in
stance at the existing scarce capacity of cross-border interconnectors. The idea is to avoid that
traders could acquire a dominant share of the available capacity and then withhold capacity to
maximise short-run gains. The concepts UIOLI and MO are similar but apply to different
stages. An MO provision applies to the line itself. It prescribes the line owner to offer all
available capacity to the market, for instance as long- or short-term usage rights allocated to
the market by an (open season) auction. The UIOLI provision applies to the usage rights. It

prescribes the holders of the rights to use all the rights. The difference is relevant if the line

% This too is hardly free from problems. Depending on details, this may actually trigger incentives to discrimi-
nate against third parties [cf. further Brunekreeft, 2002].

% staying in the case of atender, if the line revenues are unregulated (and provided capacity withholding is d-
lowed) it is not clear what an access regime would achieve.
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users and line owner are not the same, and the difference loses meaning if they are. This paper
does not address existing interconnectors but instead new investment, in which case these
provisions have the drawback that the investor will internalise the provision into the invest-
ment decision and is likely to reduce the capacity.

The rewards by auction revenues in PIM as explained in section 3.2 in effect is a
must-offer provision, meaning that all available capacity is supplied to the market. In Austra-
lia the issue has been discussed for instance in the context of the access undertaking of Mur-
raylink [cf. ACCC, 2002]; the approach in Australia does neither have an UIOLI- nor an MO-
provision. The EU Regulation on Cross-border Exchanges includes both an MO provision
(art. 6(3)) and a UIOLI provision (art. 6(4)). However, art 7 on new interconnectors does not

allow the possihility to exempt the new interconnector from the UIOLI and MO provision. 2’

Brunekreeft & Newbery [2004] examine the effects of an MO provision for new inter-
connectors and thus concentrate on the effects on investment. An MO provision attempts to
tackle strategic welfare-reducing capacity withholding. Three drivers of capacity withholding
are examined: first, demand uncertainty, second, demand growth and third, pre-emptive in-
vestment. The main results of the analysis are as follows. If demand uncertainty is the driver
of capacity withholding, an MO provision (weakly) reduces welfare. Thisis egecially impor-
tant as demand uncertainty may be a reason for allowing unregulated MTI in the first place
(cf. section 1). If demand growth is the driver of capacity withholding, an MO provision re-
duces capacity and delays the new investment, which in the face of (perceived) fear of under-
investment appears to be an inconsistent policy. If pre-emptive investment drives capacity
withholding, the MO provision has either no effect or is likely to increase welfare. The effect
of the MO provision is to make pre-emptive investment more credible which increases wel-
fare for lower fixed investment costs.

Comparative static analysis of fixed costs of line construction suggests that as fixed
costs get larger, the less it can be recommended to apply an MO provision; the short-run gains
of full capacity utilisation are quickly offset by the detrimental effects on capacity. For an
unregulated MTI project like the BritNed case, where fixed capacity costs are high relative to
variable capacity costs [cf. Kuijlaars & Zwart, 2003], the welfare-enhancing effect relying on

27 As a detail it may be remarked that especially a UIOLI provision may not be enforceable. A (monopolistic)
trader under a UIOLI rule may offer energy at prohibitively high prices at the energy market. Since this supply
would not be met with sufficient demand, the trader can claim that it could not reasonably use the rights. This
difficulty, which has been observed in practice, is also encountered with the generators’ must-offer provision in
the USA. FERC intends to apply an analysis of bid prices to determine whether capacity withholding was strate-
gic. The argument isless severe for the MO provision, because usage rights will normally be auctioned.
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the argument of pre-emptive investment loses weight. On balance, the other two arguments
gain weight and overal one hesitates to apply an MO provision. The current EU regulation

create an obstacle and it will interesting to await further devel opments

4. Concluding remarks

This paper discussed a selection of regulatory issues emerging with merchant transmission
investment (MTI). The focus of this paper is against the European institutional background,
where MTI is allowed by the EC Regulation on Cross-border Exchanges, which enters into
force in July 2004. In anticipation, MTI projects are currently in planning as DC interconnec-
tors. One prominent example is BritNed, connecting the Netherlands and the UK. In response
to these developments, European regulators are preparing regulatory policies. The primary
aim of this paper is to address this discussion.

Importantly, merchant transmission investment can have different forms which work out on
the regulatory policy. Section 2 demarcated MTI with two criteria to classify these forms. A
first criterion is whether the MTI investor is fully free to decide on timing and size of the in-
vestment. The alternative would be that some kind of approval is required, or that the invest-
ment decision as such is taken exclusively by a central body. This criterion is called the &
pacity test. The second criterion is éigibility to regulated revenues. Genuine unregulated MTI
relies exclusively on the price differentials between different markets and is not eligible to the
pool of regulated revenues. In contrast, regulated MTI is eligible to regulated revenues. Im-
portantly, eligibility to regulated revenues requires a capacity check. The classification de-
marcates and characterises three different types. First, regulated MTI with both a capacity test
and funding form the regulated revenues. One can think of a tender for the funding after the
decision to invest has been made centrally. Obvioudly, this option is very close to business as
usual. Second, unregulated M TI, where the investor freely makes the investment decision and
relies on unregulated market charges only. This is the main innovation of merchant transmis-
sion investment. The option has raised controversy on the efficiency of the investment. If it is
considered that potential inefficiencies are too large, then a tender for the right to build and
operate may serve as an dternative. This is the third option, which relies on market charges,
but contains a capacity check. The decision o build (and thereby timing) would be deter-
mined centrally, but a tender would determine the size of capacity: the winning bid is highest
capacity. The fourth option in the matrix is caled conversion; it is rather typical and is not a
stand-alone option, but merely atransition from unregulated to regulated MTI. This classifica-
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tion serves well to analyse the regulatory issues, because the regulatory approach depends
strongly on the type of MTI. The discussion of the regulatory issues has been grouped under
four headers. competition as a condition to qualify as unregulated MTI, ownership questions,
access regimes and must-offer provisions.

The EU Regulation requires that unregulated MTI enhances competition on the supply
market. Whilst this is intuitive, it can be criticised on severa grounds. Importantly, welfare
and competition effects may contradict and welfare should be more relevant. More fundamen-
tally, one should question why there has to be a condition for unregulated MTI at all?

It can be argued that connecting (regulated) system operators should not be the owners
of unregulated MTI. However, these will normally be the natural candidates for the invest-
ment and so the restriction may be overly severe. Furthermore, an argument for restricting the
line ovnership by (dominant importing) generators to some threshold value can be made if
competition law is not well equipped. On the other hand, it should be questioned whether
such arestriction is desirable at al.

A third party access provision seems redundant for unregulated MTI. If abuse by ur
duly restricting access should take place, application of the essential-facilities doctrine from
general competition law will suffice. It should be stressed that even if access to the intercon
nector is unduly restricted, that this is not a serious impediment of competition on the market
overal; it only impedes competition on the line.

A must-offer provision prohibits (strategic) capacity withholding and requires that all
available capacity is offered to the market. While this increases short-run welfare, it has det-
rimental effects on the investment, which may offset the gains. On balance, for unregulated
MTI, arather strong case can be made to refrain from a must-offer provision. This conclusion
runs counter to the current EU Regulation on Cross-border Exchanges.

Overdl, for unregulated MTI, which is a light-handed approach, there is no strong
case for regulatory intervention with complementary regulatory measures. Given unregulated

MTI, alight- handed regulatory approach seems to improve welfare.

References

ACCC, 2002, ACCC Draft Decision on Murraylink Access Undertaking: NSW Submission,
August 2002, Australian Competition & Consumer Commission.

ACCC, 20033, Discussion paper: Review of the regulatory test, 5 Feb. 2003, Australian
Competition & Consumer Commission.

ACCC, 2003b, Murraylink Transmission Company; Application for conversion and maximum
allowed revenue: Decision, 1 Oct. 2003, Australian Competition & Consumer
Commission.

21



Baumol, W.J. & Sidak, J.G., 1994, ‘The pricing of inputs sold to competitors’, Yale Journal
on Regulation, Vol. 11, pp. 171-202.

Brunekreeft, G. & Godfried, M., 2004, ‘Netverbindingen door de markt’, ESB, Vol. 89, pp.
140-141.

Brunekreeft, G. & Newbery, D.N. 2004, ‘ Should merchant transmission investment be subject
to a must-offer provision? , mimeo, March 2004, DAE-CMI, University of Cambridge.

Brunekreeft, G., 2002, ‘Regulation and third-party discrimination in the German electricity
supply industry’, European Journal of Law and Economics, Vol. 13, No. 3, pp. 203-
220.

Brunekreeft, G., 2003a, ‘Market-based investment in electricity transmission networks:
Controllable flow’, Working Paper, CMI EP 29, University of Cambridge, forthcom-
ing Utilities Policy.

Brunekreeft, G., 2003b, Regulation and competition policy in the electricity market;
Economic analysis and German experience, Nomos, Baden-Baden.

Bushnell, J.B. & Stoft, S.E., 1996, ‘Electric grid investment under a contract network regime’,
Journal of Regulatory Economics, Val. 10, pp. 61-79.

CAISO, 2000, Report on California energy market issues and performance: May - June 2000.
Soecial Report, Aug. 10, 2000, California Independent System Operator.

CAISO/LEI, 2003, A proposed methodology for evaluating the economic benefits of
transmission expansions in a restructured wholesale electricity markets, Feb. 2003,
Cdifornial SO.

Director, A. & Levi, EH., 1956, ‘Law and the future: Trade regulation’, Northwestern
University Law Review, Vol. 51, pp. 281-296.

Gans, J. & King, S, 2003, “Access holidays: The panacea for network infrastructure
investment?’, mimeo, March 2003, University of Melbourne.

Gans, J. & King, S., 2004, ‘Access holidays and the timing of infrastructure investment’,
mimeo (30" June 2003), University of Melbourne, forthcoming Economic Record.

Glachant, J-M. & Pignon, V., 2003, ‘Nordic electricity congestion's arrangement as a model
for Europe: Physical constraints or operators opportunity’, Working paper, DAE WP
0313 /CMI WP 20, University of Cambridge/ MIT.

Green, R.J. & Newbery, D.M., 1992, ‘Competition in the British electricity spot market’,
Journal of Political Economy, Vol. 100, No. 5, pp. 929-953.

Harvey, SM. & Hogan, W.W., 2001, ‘Market power and withholding’, mimeo, Harvard Uni-
versity, http://www.ksg.harvard.edu/hepg/.

Helm, D. & Thompson, D., 1991, ‘Privatised transport infrastructure and incentives to invest’,
Journal of Transport Economics and Policy, Vol. 25, pp. 231-246.

Hobbs, B.F., Rijkers, FA.M. & Wals, A.F., 2002, ‘Strategic generation with conjectured
transmission price responses in a mixed transmission pricing system I1: Application’,
mimeo, ECN, Amsterdam

Hogan, W.W., 2003, ‘Transmission market design’, presented at Electricity Deregulation:
Where to from here? Conference at Texas A& M University, April 4th, 2003.

Joskow, P. & Tirole, J., 2003, ‘Merchant transmission investment’, Working Paper CMI EP
24, University of Cambridge.

Kuijlaars, K.-J. & Zwart, G., 2003, Regulatory issues surrounding merchant interconnection,
mimeo, DTe, The Hague.

Littlechild, S., 2004, ‘Regulated and merchant interconnectors in Australiaa SNI and
Murraylink revisited’, Working Paper CMI EP 37, University of Cambridge.

Newbery, D.M., 1998, ‘ Competition, contracts and entry in the electricity spot market’, Rand
Journal of Economics, Vol. 29, No. 4, pp. 726-749.

Newbery, D.N. Von der Fehr, N.-H. & Van Damme, E., 2003, UK-Netherlands DC Intercon-
nector, MSC DTe, The Hague, p. 8.

22



Posner, R.A., 1976, Antitrust law; An economic perspective, University of Chicago Press.

Posner, R.A., 1979, ‘The Chicago school of antitrust analysis’, University of Pennsylvania
Law Review, Vol. 127, pp. 925-952.

Rosellon, J., 2003, ‘ Different approaches towards electricity transmission expansion,” Review
of Network Economics, Val. 2, No. 3, pp 238-269.

Vogelsang, 1., 1989, ‘Price cap regulation of telecommunications services. a long-run g-
proach’, in: Crew, M.A. (ed.), Deregulation and diversification of utilities, pp. 21-42,
Kluwer Academic Publishers, Boston.

Woolf, F., 2003, Global transmission expansion: Recipes for success, CMS Cameron
McKenna.

23



