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Abstract

There is no academic consensus on which markegrdgsovides the least distorting
long-term investment incentives. Theoretical ratlen and practical experience
suggest that “energy-only markets” with spot prittest are allowed to reflect scarcity
rents can generate sufficient income to allow ciépamwst recovery by generators.
However, different market designs with separatenpays for capacity or reserve
obligations have the advantage of not relying drequent price spikes to remunerate
reserve capacity. Three years after the contralectiange of the British market
design from the compulsory Pool with capacity paytado the decentralised energy-
only New Electricity Trading Arrangements (NETA) rkat framework, we contrast
the two market designs in terms of investment itices. We review the biases of the
Pool capacity payments design, the drought of imvest following the introduction
of NETA, and the reaction of the market during fingt “stress-test” of NETA during
the winter 2003. In an energy only market such &' A it is essential that price
signals are right and the system operator has @atmole in contracting ahead for
reserve. We thus recommend that NETA adopt a simgleginal imbalance price as
dual imbalance pricing distorts price signals imds of scarcity. The lack of long-term
contracting that causes hedging and financingadifies for power projects can be
compensated by vertical and horizontal reintegnatib a cost of increased market
power. The case for re-introducing a capacity paynie ultimately a policy issue
depending on the degree of price volatility thatassidered acceptable.
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1 INTRODUCTION

The main objective of electricity market liberalisatiis to improve the economic efficiency
of the electricity supply industry. There is a greaaldof evidence to suggest that market
liberalization has, in general, improved productiféciency, reduced operating costs of
generating plants by improving labour productivigguced maintenance costs, and improved
fuel purchasing strategies (Newbery and Pollitt, 198iOwever, there is as yet insufficient
experience to assess the long-term benefits from libergltkie electricity industry. The key
issue is whether a liberalised electricity industry adeliver sustainably competitive
outcomes; that is whether there will be both adecaradietimely investment, built at least cost
and delivering competitive electricity prices, andishhmarket design and structure will be
best to achieve these long-term objectives. The abgeof this paper is to shed light upon the
interactions between market design, market structuterssestment incentives by reviewing
the British experience and its two successive Pool aed [Electricity and Trading
Arrangements (NETA) market frameworks.

In the early years of liberalisation, the focus of deraic research and regulatory
scrutiny concentrated mainly on short-term market efficy and competitiveness. As the
first territories to liberalise — among which are imtdd England and Wales and some U.S.
states — have now reached the end of their first imeggtcycle, much attention is being paid
to assessing the long-term dynamic performance of thealibed electricity industry. The
initial signs in England and Wales and in the U.S.en@omising. In England and Wales new
capacity of about one quarter of the existing (adégucapacity was added in the first decade
after liberalisation. In the U.S. 181 GW of new aapawas added between 2000 and 2003
alone. This initial enthusiasm in Britain was largelpmpted by the high prices prevailing
under the pre-liberalised regime, combined in some cagksmnarket power that sustained
prices at above entry levels. The sudden removal oflatgyy constraints requiring approval
of new build and the possibility of entering new mé#skenay have spurred the more
aggressive utility managers in the U.S. to over-invasilly. The subsequent over-capacity
combined with more intense competition squeezed prisefoargins and created financial
difficulties for many generating companies, pressure ftioeir creditors, and a subsequent
reluctance to invest in new plant in these markets.wiisee, some electricity markets are
just beginning to approach their first major investneyme as surplus capacity is absorbed
(or withdrawn), so that the decisive test for liberadi electricity markets remains ahead. This
is the case in the more mature European continentaletsaduch as The Netherlands,
Germany, and the Nordic countries.

The reliability of electricity supply has been onetloé overriding concerns guiding the
restructuring of the electric power industry. Theipoimperative of "keeping the lights on"
has been the principal motivation for many technicael aconomic constraints imposed on
market designs. In Britain, there is considerable Gawenm concern whether generating
capacity will continue to be adequate to ensurerggcof electricity supply, and whether
investment signals are timely and properly reflect treas@rofitability of investment, given
the turbulent experience of recent investments. Th&ehaow appears considerably more
risky than it did a few years ago. This raises the lurdte of return, and may bias
investments against capital-intensive base-load plahtpaaking capacity, undermining the
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guest for efficient and secure supply. Other markdurés such as risk aversion from
investors, regulatory uncertainty, and lack of loeg¥t contracting could also distort
investment incentives. Do these market failures constitsteong enough case for regulatory
intervention to support investment? Is there any ‘besttre’ market design that can ensure
generation adequacy in the long run at least cosewhinimising regulatory interference
with the market?

There is no consensus among academics on which markgh dasivides the least
distorting long-term investment incentives. Theoreticlionale and practical experience
suggest that energy-only markets with spot prices tleaatowed (and expected) to fully
reflect scarcity rents will generate sufficient inconee allow capacity cost recovery by
generators. Hence as far as supply adequacy is codcexngell-functioning energy-only
market can provide the correct incentives for germrabdequacy. The critical role of
electricity in the economy and the political ramifioas of widespread electricity shortages
or price spikes have prompted many regulators aroundvtkl to take steps above and
beyond reliance on market forces in order to ensunergéon adequacy. Different market
designs, with separate payments for capacity or resétigations have the advantage of not
relying on infrequent price spikes (of possibly unconafoly long duration) to remunerate
reserve capacity. Three years after the controverisaige of the British market design from
a compulsory gross Pool with capacity payments to tberdealised pay-as-bid energy-only
NETA market framework, this paper contrasts the two nat&signs in terms of investment
incentives. It also highlights the market design charayed regulatory actions that appear
necessary to maintain power generation investment agdiésm generation adequacy.

The first part provides a historic perspective on tinestment framework in Britain
under the successive national Central Electricity Geimg Board monopoly, the centralised
Pool market, and the current decentralised NETA masgteangements. It reviews in
particular the role that capacity payments playegddditate entry under the Pool. The second
part studies the drought of investments following th@daeement by NETA, and how the
market responded to the first “stress-test” of NETA dutimg winter 2003. The third part
concentrates on potential market failures under thescuform of NETA and the resulting
distortions in investment incentives, focussing in paldicon the issue of the imbalance
pricing mechanism. The fourth part examines the impatitefack of long-term contracting
on hedging the investment decisions of power investoosyisly that vertical and horizontal
concentration provide an organic hedge but at dssiple cost of market power. The last part
reviews the regulatory actions that might reduce tivestment distortions identified in the
previous sections, considering in particular whethepacdy payments should be
reintroduced.

2 POWER INVESTMENTS BEFORE NETA

The privatisation and liberalisation of the electyicindustry in Britain have profoundly
modified institutional and regulatory structures, aslwslthe business model of the power
generation companies.



2.1 Power investments before privatisation

Under the nationally owned Central Electricity Gextlmg Board (CEGB), decisions about
capacity expansions were subject to administrative pignprocedures. The system was
operated by a single, vertically integrated, stateexvutility comprising generation and
transmission, selling wholesale power under a bulk sujapiff to twelve Area Boards each
with a franchise on distribution and supply (retaijiig their respective regions. The main
strength of such an integrated structure was the apptytfor balanced and consistent
development of the system. Having access to informabountahe entire system, and owning
and operating not only generation, but also transmidaidtities, the CEGB was in an ideal
position for comprehensive and integrated planningraalisation of capacity expansions.

However, the CEGB investment planning suffered sevbrases. Assessments of
supply security were only based to a very limited exéenconsumers’ willingness to pay to
cover such needs (Trade and Industry Committee, 20P8ags were cost-based and only
adjusted to changes in underlying demand and supptlitaors through the capacity element
that was part of the bulk supply tariff. Consequeritigre was very little information about
what consumers might be willing to pay for differentdis of supply security.

Second, system balancing management was based on téchiteca, such as capacity
reserve levels and the likelihood of a rationing ¢vBased on demand forecasts, the CEGB
drew up plans for new capacity requirements. The sttt operation of the system required
that there should be a sufficient level of generatagacity to meet demand at all times
except nine winters in every century (NGT Seven Y8#tement, 2002). Generation
adequacy on the long term was determined by enginpéangets: the reserve margin (the
percentage of excess capacity as compared to peak demasdset at no less than 24%
(given the prevailing time lags in construction anteéast uncertainties). This reliance on
purely engineering criteria for capacity expansmmbined with cost-based pricing, led to a
high level of supply security, but also arguably tamaar-expansion of capacity (International
Energy Agency, 2002) and excessive costs.

Since, at least in principle, the CEGB could passoooonsumers all costs associated
with capacity expansions, it was indeed very temptingrisure a level of system capacity
that minimised the risk of politically unpopular ratiog. Last but not least, the engineering
culture of the CEGB, combined with access to cheagigoskctor borrowing might have
contributed towards this over-investment bias, as exeetplify the expensive British nuclear
program (Helm, 2004).

2.2 Investment incentives under the Pool

One of the main arguments for privatising and unbugdthe industry was that it would
deliver better dynamic efficiency by making investhuly responsible for their investment
choices. Being protected by its ability to pass onajatice consumers their investment costs,
the CEGB had no incentive to reduce investment costssks. By making electricity
producers bear the burden of their investment risks,should lead to better informed and
carefully assessed investment decisions. The electriciphsin@ustry in England and Wales
was restructured and privatised in March 1990. The BEBE@s split into three generation
companies and the National Grid Company (NGC), whighsoand operates the transmission
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network. Twelve Regional Electricity Companies repththe Area Electricity Boards, which
had been responsible for electricity distribution aswpply. Formal responsibility for
generation adequacy was with the Regional ElegtriCbmpanies. They were deemed to
meet it as long as they bought from the Pool (at ptizaiscould rise as high as the value of
lost load).

The Pool (meaning the Electricity Pool of Englandl &Wales), a mandatory auction
spot market, was established during 1990. The Pool tepkeeaday-ahead market in which
bids were submitted on the day before, and the leastuoconstrained schedule then
determined the system marginal price (SMP) as the mosnsik@ generating set (genset)
required to operate in each half hour, assuming liese tare no transmission constraints. The
Pool design facilitated entry by Independent Powed&cers, and to that extent facilitated
new investment. The Pool included capacity paymen&htourage generators to invest and
provide reserve capacity. Capacity payments were aahegflecting the expected cost to the
user of a supply interruption, measured by the Valueost Load (VOLL), defined as the
value that a consumer is ready to pay for the last ldiVielectricity rather than being
disconnected.Capacity payments were made to each genset declaaitabéey to operate in
each half hour, and were set equal to the Loss of Beadability (LOLP) multiplied by the
excess of the Value of Lost Load (VOLL) over the staidoid price (if not dispatched) or
the SMP (if dispatched).The sum of capacity payments and the SMP made up thie Po
Purchase Prices, or PPP. The opportunity to selleaétion in a compulsory gross Pool at
the PPP, which was therefore a highly liquid marketbined with a franchise on which
Regional Electricity Companies could write long-terowier Purchase Agreements to buy
from the IPPs, did much to stimulate entry and improvepsdition.

2.3 Strategic withholding of capacity

How did the capacity payments influence bidding b&hay price levels and long-term
investment incentives? The main problem of the Pool nastistained market power of the
incumbents. Sweeting (2001) and Newbery (1995) peoaideview of market power leverage
under the Pool. Wolfram (1999) studies the years frof2 1til 1994 and finds that the two
dominant generators did not apply as high markups asetiea models of oligopolies would
predict. Sweeting (2004) shows that generators exetdiscreasing market power in the
England and Wales wholesale electricity market in gbeond half of the 1990s despite
declining market concentration. The relationship leetav market power and the capacity
payment design is particularly interesting. One impurtguestion is whether the Pool’s
capacity payment design facilitated the exercise afket power and gaming. If so, would
this capacity payment design have worked better if nttagket would have been more
competitive? Newbery (1998b) asserts that a decreatieeisapacity payments would not
have led to a decrease in the Pool prices, as thermdtaiarket power of the incumbents
would have maintained the Pool prices at artificiailyh levels.

® VOLL was set administratively at £2,000/MWh in 1988d was then increased annually by the RPI
—in 2000, it stood at £2,816/MWh (data from Nasib@rid)

" More detailed information is available on the Poekbsite still maintained by Elexon
(http://www.elecpool.com/index.html)
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The capacity mechanism was widely criticised for nowigliag the right incentives to
investors, allegedly because it was prone to manipulatwough capacity withholding
(Newbery, 1995)Figure 1 shows the percentage of time in each year of the éawhg
which capacity payments exceeded the Y-axis valuss. striking that four out of the five
years during which the capacity payments were theekigivere the during the last years of
the Pool. Green (2004) uses a Cournot model to assesgyistraithholding of capacity to
raise capacity payments. He observes that such behaweuesnot a significant feature of
the early years of the Pool; the 1994/95 sustainagly tapacity payments were subject to an
Offer investigation, which found them to be the residlian unlikely combination of plant
outages. During the following years, the capacitynpanyts returned to lower values, before
rising sharply again during the last three years oPibha.

Figure 1: Cost duration curve of capacity payments (E/MWh)
Data source: Elexon
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This led critics to suspect that strategic behaviour rewtered the capacity payment
meaningless in the last years of the Pool. The last gke#ne Pool recorded the highest
capacity payments, while the capacity margin for 2000vas as high as 25.3 % (NGT,
2000). These high capacity prices were directly eeldabd the absence of significant amounts
of generation capacity during the summer 2000. Plawct leen absent for a mixture of
planned and unplanned outages. Some generation tyapas withdrawn for “economic
reasons” and this was investigated by OFGEM under thed'dpehaviour clause” added to
some generators’ licences.

Figure 2 shows that there was a strong correlation betweenabiaigeneration and
demand during the year 2000/2001, which is not inely logical. However, Green (2004)
points out that these abnormal payments were not thé oéssirategic capacity withdrawal
but rather caused by the anomalous way in which thdadiity factor of new plants was
calculated. The next section investigates the flavimth the LOLP and VOLL estimates that
were used in the capacity payments computation.



Figure 2: 2000-2001 plant availability versus total generation declared
Source: British gas trading 2001
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24 Theflawed design of the capacity payment

Newbery (1998b) argued that the computer program tsezhlculated the LOLP almost
certainly overestimated the chance of a power failestimating it corresponded to a
probability of a failure on one of the 10 peak dgsesater than 99.88%. The LOLP calculation
indeed suffered several flaws that led to overestimdhiagorobability of losing load. LOLP
calculation used the standard error in the demandcdste and probabilities of
“disappearance” of each generating unit between ddie from which availability was
deduced and the time of the forecast (Green, 1997).

The way the disappearance ratios were calculatednsgstally underestimated the
amount of capacity actually available and despatelh@@dak times, and made it easy to game
for generators. For pre-1990 plant, these disappearatios were set equal to their historical
pre-1990 values, even though subsequent capacity pss/hehprovided strong incentives to
improve reliability and availability. The reliab¥itof post-1990 plant was based on operating
performance in the previous year. The main issue wasthieatalculation used average
availability, ignoring the fact that some plants aodlyf available at peak times but less
available off peak. The disappearance ratio repredahie probability of a plant not being
available on any random day of the year, given ithaas available in the previous week: it
made no allowance for the various reasons why plant veasavailable. Moreover, an
unplanned outage at a relatively new plant in onentmaould significantly increase the
LOLP and hence capacity payments in the following mmodespite high reliability of the
plant on a day-to-day basis.

The second main flaw that can be identified in thé.P@alculation is that the software
looked only at the absolute difference between gdioer and demand, not the relative
difference. Thus a generation margin of 5000 MW warkhte the same price signal in the
summer as on a winter peak, although the absolute demaidnight be different by 200%.
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Lastly, demand reduction blocks offered by some largstoters received capacity
payments, but this demand reduction was anomalously nobddied within the LOLP
calculation, thus increasing capacity payments.

The second element of the capacity payment, the LObhiPhvwas set administratively,
was also subject to criticism. Newbery (1998b) foundréwd evidence using price elasticities
that the VOLL figure was probably underestimated. VQstimates are rendered difficult by
the lack of direct measurement of the value consumergmpelectricity security of supply, as
power outages are exceptional phenomena. Current &ssinmause in electricity markets
around the world are often arbitrarily determinedd & better approach would consist in
deriving them from consumer willingness to reduce loadras of scarcity.

Figure 3: VOLL for different interuption durations
Source: UMIST 1995
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As exemplified byfigure 3above, the problem is that there is no such thinggenaric
VOLL for all consumers. VOLL varies greatly among consisreategories, large industrial
and commercial consumers having a much higher VOLL wtéchjustify the installation of
back-up systems, while individual consumers have a VQOabsecto the £2,000/MWh chosen
administratively in 1990. Moreover, VOLL varies wittie duration of the power shortage:
while VOLL decreases with time for large industrial ssevhich have the possibility to start
back-up systems or to adapt their activity, VOLL irases with time for domestic consumers
whose activity crucially depends on electricity (drgezer loss after a certain number of
hours).

The level of the capacity payment was determined &ytbduct of LOLP and (VOLL-
SMP), and therefore it might be that the overestimabLOLP was partly compensated by
the underestimation of VOLL. Newbery (1998b) pointed that although each calculation of
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VOLL and LOLP might seem somewhat arbitrary, it is tre@mbination that matters to
determine the level of the capacity payment and thesnvestment incentives. Refining the
analysis, the proportion of the two components actuiadly an important impact on the
riskiness of investing in reserve generation capaaityg, therefore on generation investment
incentives. If VOLL were increased, and LOLP reducsd that their products remains
unchanged, the capacity payment would have beemihiglit paid less often to generators. In
other words, reserve generation plants would be rss dften but earn the same profit on
average as they would be paid higher capacity pay@n@sta consequence, one can expect
that the generators would have adapted their bidsiiragegies and investment strategies to
the new risk profile of the market. Both the optimattfolio of plants for a generator and its
optimal bidding strategies would have been modifiedhgyincreased risk in the market for
reserve capacity. In the light of this example, oraises that the over-estimated LOLP
combined with a relatively low VOLL might have beerpalitically’ strategic choice: by
providing a relatively constant flow of revenues, e defined capacity payment made
investment in power plant easier than if generatordavioave had to rely on higher but rarer
and thus more uncertain cash flows. The choice of lhwe ftisk’ design option for the
capacity payment appears designed to encourage amily make the market more
competitive, while guaranteeing that the lights wontit go out and take the gleam off
privatisation.

It is interesting to compare the British and Australexperience of determining
capacity payments. In Australia VOLL is paid whenetver system has inadequate capacity
to maintain supply, so that the LOLP is the acemlpostprobability of loss of load. The
VOLL was set at the British level, but several actdatk-outs lead to a reconsideration of
the VOLL, which had to be substantially increased t&em@eaking capacity commercial.

To conclude, despite the flawed calculation of thpacity payment, one should not
forget the main advantages of the Pool design: ilit@eid entry by Independent Power
Producers, and to that extent contributed to decrehse market concentration. The
opportunity to sell all generation in a compulsorysgrd?ool, which was therefore highly
liquid market, provided a transparent and simple pgigaal on which to develop contracts
for differences and other hedging financial instrureentastly, the franchise on which
Regional Electricity Companies could write long-terow@r Purchase Agreements did much
to stimulate entry and improve competition. It is instireg to notice that the Pool design
principles, a compulsory gross pool and a capacity méahato encourage investment, is
close to the Stand Market Design (SMD) recommendatibtiseoFERC, which Hunt (2002)
considers as the “clear market design winner”.

The Council of Australian Governments issued a reporttlen workings of the
Australian National Electricity Market after studying number of electricity markets
(Nordpool, PIJM, NETA). It concluded that there wgad reasons for retaining the single
price gross pool design. The report observed that NEih&entives for individual balancing
created “a significant inefficiency that adds cosh®system” (CoAG, 2002, p103).
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3 HAS NETA UNDERMINED INVESTMENT?

3.1 Thecurrent market arrangements

In October 1997, the Minister for Science, Enemggt dechnology asked the Director General
of Electricity Supply (DGES) to review the eleciiydrading arrangements and to report results
by July 1998. The recommendations of the resulfogl Reviewwere accepted and NETA
went live on 27 March 2001. The process that lethéoeventual ending of the Pool and its
replacement by NETA has been extensively descrépeticriticised (e.g. Newbery, 1998a,b).
Under NETA, electricity is now traded in four votary, overlapping and interdependent
markets operating over different time scales. Thetrobvious difference between NETA and
the Pool is that under the Pool all generation wadraky dispatched while under NETA
plant is self-dispatched. The obligation to balancgwuwith contracted demand is now
placed on each generator (and suppliers are simikglyired to match contracted with actual
demand), with the System Operator (SO)’s task confioexhsuring system stability.

The Pool, that acted as both a wholesale market lf@leadtricity and allowed NGC as
SO to balance the system, was replaced by a Balahabanism (also operated by NGT —
the successor company to NGC - as SO) for the residualamdes of parties that fail to self-
balance. Whereas the Pool operated as a uniform gngke-auction for buying and selling
all power (including that needed for system balantted,Balancing Mechanism is run as a
discriminatory (pay-as-bid) auction. Lastly, capacigyments have been abandoned and
there is no separate remuneration of reserve capMyA is an ‘energy-only’ market, as
opposed to the Pool and other markets in the worl@i(SJM), which remunerate both
energy and capacity through price- (capacity pays)emr quantity-based (capacity
obligations) arrangements.

3.2 Investmentsindicators evolution since privatisation

Figure 4 below shows that since privatisation in 1990, germmatconnections and
disconnections have remained at high levels durindg’twe but decreased dramatically since
the implementation of NETA. It is noticeable that wdew power stations have been
commissioned since 2001, or are under development.

Figure 4: Past and declared future Generation
Capacity Changes (source: NGC SYS 2003)
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Similarly, the capacity margin, definexs the percentage of installed capacity in excess of
peak demand over a given period, has fallen dramigtisfiér 2001 (seéigure 4) Under the
Pool, capacity payments and relatively high wholesdéetricity prices resulted in large
investments in generation during the second half ofL889s, characterised by the so-called
“dash for gas”. The temporary drop of the capacitygimain the middle of the 1990s can be
attributed to anticipations of generation companighef‘dash for gas”, which resulted in the
decommissioning of many uncompetitive coal power statieres r@sult of the announcement
of the construction of more cost efficient combinedleygas turbines (CCGT). However,
since the creation of NETA in 2001, falling wholesgleces have contributed to more
‘mothballing’ of electricity generating plant, toetlpostponement of construction on a number
of new power stations which had received planningngsion, and to reductions in levels of
capacity margins (JESS, 2003a).

Figure 5: UK electricity system capacity margin
Source: NGT, April 2003
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There is no single figure that defines an optimal resenargin, because the reserve
requirement depends greatly on the characteristichefetectricity system, namely on
transmission and distribution capacities, pumped storgupecity, the size of the system, and
the portfolio of generating plants. According to theernational Energy Agency (IEA, 2002),
“reserve levels in the range of 18 to 25% of totalgyating capacity are often considered
appropriate”. The IEA (2002) mentions also that alliity criteria may appropriately be
relaxed, as the flexibility of electricity systems &spond to a surge in demand increases”.
The IEA details several factors that might further @ase flexibility in the future, such as
demand-side measures intended to increase the respossivehe&onsumers to supply
conditions, the gradual development of bilateral telbty trade, the deployment of
distributed generation, and the integration of mark@he former national-owned CEGB
operated a 24 % planning capacity margin (in thesyaden the time to complete a large
base-load station was 7-10 years), while the curreatatipng target of NGT is a 20 %
capacity margin (CCGT can be built in 2-3 yeaFyure 5 shows that under some future
scenarios the capacity margin might fall below the 20l&aning target.
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3.3  Winter 2003: thefirst stresstest of NETA

3.3.1 A forecast capacity shortage

Under the Pool, the surplus of capacity inheritednfohe CEGB, combined with favourable
conditions for new entry maintained the capacity nmageg consistently high levels. During
the year 2003, the NETA arrangements were confromtbdtheir first “stress test”, as British
capacity margin forecasts for the winter 2003/2004nditecally fall during the spring and
summer of 2003. This was the result of the closure or rabithdg of a number of plants in
2002 and early 2003, following the historically |devels of wholesale prices observed
during 2002. On 1 April 2003, Powergen closed thdigh Marnham (756MW) and
Drakelow (333MW) coal-fired plants. Powergen alsokttlee decision to mothball from 1
April 2003 Killingholme (450MW, CCGT) and Grain (1881W, oil-fired) from 1 April 2003
(OFGEM, 2004a).

Figure 6: Evolution of Capacity margin Forecasts 52 weaks ahead

Data source: NGC SYS 2003
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This withdrawal of plant resulted in NGT capacity marfprecasts falling to a low point of
16.2 per cent for the winter 2003/2004 in May 20@igure 6 shows the evolution during the
year 2003 of the capacity margin forecast for the agnwinter 2003/2004. The capacity
margin for December 2003 (engineering weeks 43 tow#g) forecast to be 8200 MW in
January 2003, but only 5200 MW in May 2003. At thisnt NGT was concerned that such a
low capacity margin forecast might not allow it to mgie the system in extreme conditions
during the winter 2003/2004.

3.3.2 The market reaction

During the summer 2003 winter 2003/04 forward pricessiased substantiallizigure 7
below shows the evolution of the forward base-loadmak-load electricity prices for
November 2003, December 2003, and January 2004.
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Fgure 7: Winter 2003/04 forward electricity prices (E/MWh)
Data source: Heren
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Base load prices increased from 23 £/ MWh to 33 £/ MWiwéen July and October 2003
(43% rise). The rise of peak load prices is even moredsspve, from 35 £/MWh in July
2003 to 55 £/MWh in October 2003 (57 % rise).

In interpreting these electricity prices trends as akataresponse to the forecast
capacity shortage, one needs however to asses the ioighet underlying determinants of
forward electricity prices. In particular, forwardig) prices have an important impact on
forward electricity prices, as the forecast ‘spark gir¢the spread between the price of
electricity and the price of the gas required toegate that electricity) determines the forecast
profitability of gas power stations. In other words,swthe observed increase in forward
electricity prices a healthy reaction of the markethie scarcity forecast, or simply caused by
the rise of the forecast gas prices? Forward gas pocelivery during the winter increased
slightly during 2003, so that the increase in forwanides was not completely translated into
increased profitabilityFigure 8 shows the forecast peak-load winter 2003/2004 spadadpr
evolution during 2008.This can be considered as a better indicator of masctations of
the capacity tightness during the winter. The gragiwshthat the forecast spark-spread for
December 2003 rose from —4 £/MWh to 11 £/MWh, thudiooing that most of the forward
electricity prices increase was due to perceived sgarcithe market. Similarly to forward
prices, wholesale electricity prices increased conaigduring the second half of 2003. For
instance, the average spot price of £20.4/MWh waseB4gnt higher than during the second
half of 2002; for 2003 as a whole the increase or2 2@8s 20 per cent in money terms.

® Data sources: Electricity and NBP gas forwardgwifrom HEREN, assuming a plant heat rate of
7000 BTU/KWh and a thermal efficiency of 46.8% esponding to the 2002 UK average efficiency
of gas turbines according to NGT.
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Figure 8: Forecasted Winter 2003/04 Peak-load Spark Spread
Data source: Heren
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This price increase during the summer 2003 motivated semeragfors to bring back on
stream some mothballed plants for the winter 2003 (BBO3R On 19 August 2003 it was
announced that unit one of Grain would be returttedervice, which increased available
capacity by 675 MW. On 29 September 2003 Edison arcexzlithat one unit of the pumped
storage plant at Dinorwig (288MW) would be returrtedthe system. Further mothballed
plants have returned during November, and the JarR@G0% Seven-year Statemeunpdate
published by NGT reported a capacity margin at 2&6gent, as compared to the forecast
16.2% in May 2003. Figure 8 shows that base load and peak-load prices settled down
respectively around 28 £/MWh and 42 £/MWh during wheter. OFGEM concluded in its
retroactive winter 2003 report that the actions nalg firms during the second half of 2003 is
to be expected in a competitive market whereby tladahility of capacity responds to prices,
which reflect underlying supply and demand conditi@g@SEGEM, 2004a).

3.3.3 What role did NGT play in signalling scarcity?

While there were doubts on the capacity of marketegrio respond to this scarcity forecast,
the actions taken by generators in the second ha#f068 demonstrated that the NETA
arrangements had passed their first “stress test” with ssicBait if the market responded
quickly to the forecast capacity shortage during 20@8ch tools did NGT use to induce this
response? Did NGT just made its concern known or dioactively contract for reserve?
During the summer 2003, NGT warned on a number of cmesigiuring industry meetings
that under some cold weather scenarios the Operatielaaning Margin Requirement
(OPMR) would not be met in a number of weeks during toming winter. But most
importantly, following analysis of its likely reserveqrerements for winter 2003/04, NGT
initiated a Supplemental Standing Reserve Tender T38R 14 October 2003. The tender
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closed on 27 October 2003, and NGT received 22 teriddotal. NGT accepted 20 of these
tenders and procured a total of 852MW of Supplemesitahding Reserve (SSR) at a total
cost of £18.87 million (NGT, 2004a). The majoritytbfs volume was provided from plant
that had previously been mothballed and a signifiaamdunt came from the demand side.
The role that this supplementary tender for reserageol in signalling NGT concerns
about the forecast capacity margin is demonstratedeywtt previous figures, which reveal
that the period of NGT tender between the 14 andOgiber 2003 coincided with the
forward electricity and spark-spread price spikes. ¥a®lGT also developed a Maximum
Generation Service (MGS) for winter 2003/04. MG9legs to non-firm generation that is not
commercially viable for a generator to offer to therke&all the time. It allows generators to
produce — and be paid for — more than their regidtptant capacity. MGS would only be
used in emergency situations, and its use was not requir@d03/04. Discussions are
ongoing within the industry about the developmerdaroenduring MGS (NGT, 2004a).

3.4 NGT re-defined role asregard to short term security of supply

Throughout the process of introducing NETA, there wegnsive consultation regarding the
role of NGT versus the role of the market in ensurilegtacity balancing and short-term
security of supply, which was defined as the periothftay ahead to real time (OFGEM,
1999a, b)). Under NETA, NGT is not required to caotrin advance to ensure that there is
sufficient generation capacity to meet peak demand,sndGT the provider/buyer of last
resort. Market participants are responsible for ensuhaggeneration capacity is sufficient to
meet peak demand. The trading arrangements provide cemmgrcentives on market
participants to balance their contracted and phygioaltions and therefore ensure that the
market as a whole matches generation and demand fohaHéiour long balancing period.
In its role as residual balancer NGT is responsible fieueng that demand and supply are
balanced on a moment by moment basis; managing the phgsitsquences of any plant
failures that occur on the network for the shortqeiie.g. 3-4 hours) until the market is able
to respond to such a failure; and managing the physmasequences of any unexpected
increases in demand for a short period until the maskable to respond to such an increase
(OFGEM 2004c).

Prior to winter 2003/04, NGT had concerns in relatio forecast capacity margin for
the winter period and asked OFGEM for further cieaifion of OFGEM'’s interpretation of its
obligations and how they related to the way thairdtcured short-term reserve. Following
clarification of OFGEM'’s interpretation, there hagbea crucial change in the methodology
used by NGT when procuring reserve. The modificatiealsl withwhen NGT procures
reserve, i.e. how much in advance of real time. Thasisnuch, if not more, important for
security of supply athiow muchreserve NGT procures. NGT has indeed the commercial
flexibility to procure its short-term reserve requirensethrough forward tenders/contracts or
options and also via the Balancing Mechanism. By cofitrg. to procure its short time
reserve requirement, NGT sends signals to the markparticularly, how much in advance
of real time NGT contracts for reserve is crucially imgot to allow the other market players
to anticipate an impending shortage, and to adjustpbsitions accordingly.

In considering when to procure its short-term reseegrirement (i.e. in advance vs.
on-the-day), NGT considers the cost of procuring stesrt: reserve ahead of time versus the
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expected cost of procurement close to real time. Tisesetrade-off between the degree of
certainty that NGT achieves in respect of securinghtst-term reserve requirements in view
of its wider licence obligations and the balancingtsdhat it incurs. Under the pre-winter
2003/04 approach, NGT failed to comprehend this res@rocurement impact on other
market players: it was procuring short-term reserve bpsesly on narrow economic trade-
offs, without giving explicit consideration to its veid obligations to ensure short term
security of supply. Under this approach when procushgrt-term reserve via the standing
reserve tenders, NGT’'s assessment was based on considefatienrelationship between
what NGT terms the ‘assessment priceind the ‘equivalent pricE. Based on this
assessment, NGT entered into forward contracts for itsveesequirements up until the point
where the equivalent price and the assessment pricdleefjeach other, without giving
explicit consideration to its wider obligations todrade the system in real time.

Following OFGEM's clarification, NGT’s approach tosegve procurement during the
winter 2003/04 was different. In response to its camcer relation to capacity margin levels,
and based on an assessment which included considerattsrwodler short term security of
supply obligation, NGT procured short-term reservé ithaould not have procured solely on
the basis of the narrow economic trade-offs describem/eabAccording to OFGEM'’s
clarification (OFGEM, 2004c), NGT’s current approachprocuring reserve “gives explicit
consideration to the trade-off between the degreeedhinty that it achieves in respect of
securing its short-term reserve requirements in viewsoditer licence obligations and the
balancing costs that it incurs. For example, if NGeéasts that there is a significant risk of
there being insufficient plant available on the d&ycan enter into forward contracts that
might not otherwise appear to be economic, based oarraw assessment such as that
undertaken previously, in order to reduce the risit thwould not have sufficient short-term
reserve available on the day.”

While OFGEM regards “the subtle differences between tiio approaches” as a
modification that should let “NGT’s procurement of dherm reserve largely unaffected”
(OFGEM, 2004c), such clarification on the timing ekerve procurement by NGT, and on
the extension of NGT responsibility as regard to sheritsecurity of supply should greatly
contribute to improving the price signals quality e tmarket by helping other players to
anticipate capacity shortages, as exemplified by thacdinghat the Supplementary Reserve
Tender (SST) that NGT ran in October 2003 had entetity prices. It is also interesting to
note that NGT was not charged for the cost of progutihis supplementary reserve. OFGEM
indeed approved NGT request that the costs of the SBRUId be considered as an ‘Income
Adjustment Element’ (IAE), i.e. that an adjustment (¢et%54 million) should be made to

° The assessment price represents the forecast ehthe service to NGT and is the avoided cost of
alternative reserve services. It is based on historice curves with appropriate adjustments for
market drivers.

% The equivalent price represents NGT’s estimatth@factual cost of the service. It is based on the
total forecast cost of the tender (which is the sfrthe availability cost and the forecast utilisat
cost) divided by the capacity.
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its Incentivised Balancing Costs (IBC) to remove the ichpaf the SSRT from its
performance under the SO incentive scheme (OFGEM,d)0b4

3.5 Theoutlook for futurewinters

One might wonder if the cyclical seasonal patternrinegs and mothballing-de-mothballing
of plants observed in 2003 will be reproduced indbming years. Will there be sufficient
investment to increase the reserve margin to more corbfetevels? The spark spread is an
important indicator for potential investors, sincendlicates whether the investment is likely
to be profitablé? Where the spark spread widens one would expect coemdinst to
respond by de-mothballing existing gas- (or coal-)dficapacity and then by building new
gas-fired plant?

Figure 9: Forecast spark spread 2005-06
Source: JESS 4" report
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Figure 9 shows that the gas spark spread is currently expecteentain around
£6/MWh, before rising to a maximum of £9/MWh duringel2006. Given that the short run
operating costs (‘O&M’ costs, such as staff, maintenante) ®r a combined cycle gas
turbine can be estimated between £6 and £8/MWh, thpak spread forecasts make it
profitable to de-mothball a plant whose fixed costgelaeen amortised, but suggest that there
will be little investment in new gas turbines. One riegéing point to note is that the April
2004 forecast spread over summer 2005 and 2006 is sagnifidower than that six months
ago. This change is largely due to a fall in expeededitricity prices, possibly reflecting the
fall in emission allowances prices from the beginnindghef year to around £5/tG® from
£9MCQe™

' The forecast costs associated with the eight tenddiich would have been accepted under
‘approach 1’ was £0.87 million. The forecast cobttlie remaining twelve contracts that NGT

accepted, due to its consideration of wider issuneer ‘approach 2’, was £18 million.

2. The gas spark spread assumes a standard efficfPtatts assumes 55%) while the coal spark
spread assumes 34%.

* In Europe, given projected gas and carbon prie&GT is likely to remain the least-cost choice,

although under some price scenarios new coal rbigitbmpetitive.

14 Carbon prices are added to fuel prices and indimi¢his spark spread calculation.
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If prices are still insufficient to allow new entramtsrecover fixed costs, the availability
of mothballed plants ready to be returned to ger@ratithin short time scales will be crucial
to maintain system security in the event of a futupacay shortage such as the one of winter
2003. Prior to the winter 2003, a total of 4.2 G¥Wrmthballed plant was identified, of which
1.6 GW had the physical potential to be returnedhiwisix months. In the event a total of 3
GW actually returned prior to the winter (NGT, 2@).3This shows that the return of plant to
service can be accelerated beyond initial forecastgdfators judge the market conditions to
be favourable. However, by 2004 there was much lesshaltgd plant capacity available in
the system than there was in 2003, and that might omderthe ability of the system to
respond as quickly as in 2003, would another capahibtytage be forecast.

The availability of information on mothballed plangs, well as the flexibility of the re-
connection to the system, are crucial elements for $@ort security of supply. Another
potential impediment to returning plant for short pds at the peak is that the charge for
using the grid is levied per MW of capacity for thatiee year. To facilitate the return of
mothballed plant within year, NGT has proposed an amendto the Connection and Use of
System Code (CUSC), which would allow generators tolyafor capacity on the NGT
transmission network in 4-week blocks, rather than thieeat minimum of 12 months. First
Hydro has recently raised an alternative option ie traft amendment proposal, which
would allow generators to apply for short notice (Beks), short-term transmission entry
capacity, available in 6 week blocks. The proposhkeiag considered by an industry working
group with a view to its implementation prior to tH#02/05 winter. Moreover, National Grid
has been requested by OFGEM to consider changes @Grith€ode in response to a number
of information gaps identified by the DTI/OFGEM Joklergy Security of Supply working
group (JESS) about the estimated return to services tohmothballed Generating Units, and
the capability of gas-fired Generating Units to openasing alternative fuels, such as oil
distillate, or alternative gas supply (NGT, 2003b)e3é changes would aim at facilitating a
mechanism for Generators to provide to National Grfiormation relating to these issues.

4 IMPROVING PRICE SIGNALS

4.1 TheBalancing Mechanism design flaws

Whereas the Pool operated as a uniform single-pridauor buying and selling all power
(including that needed for system balance), the BalgnMechanism (BM) is run as a
discriminatory (pay-as-bid) auction. Elexon determinge tash-out prices: the weighted
average of accepted offers (to increase outputduceedemand) determines the System Buy
Price (SBP) and that of bids (to reduce output orease demand) the System Sell Price
(SSP). The imbalance pricing scheme has been subjechutth criticism since the
introduction of NETA (Cornwall, n.d.; Newbery andcManiel, 2003), as it is based on
innovative principles, namely decentralised despatahl-ithbalance pricing and a volume-
weighted average calculation of the imbalance chargese characteristics of the Balancing
Mechanism could be changed independently of the bvBMATA design concept. The
following sections detail successively the drawbacks dfcedtralised despatch
(“nominations”), of having two different prices foribg short and long, and of using average
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instead of marginal imbalance pricing. Moving to a Engarginal imbalance price would
provide better price signals, but this idea has sodanlvejected by OFGEM in the first step
of the cash-out mechanisms launched in its review of M2004 (OFGEM, 2004Db).

4.1.1 The Balancing Mechanism increased the cost of imbalaes

The balancing prices are considerably more volatild @mpredictable than the Pool prices
that served as a more liquid balancing markigiure 10below shows 7-day moving averages
of the buy and sell prices, and, to give a sense efrik in the SBP, gives one standard
deviation of the 7-day half-hourly buy prices, ashaslthe underlying spot price.

Figure 10: Spot and cash-out weekly moving average prices June 2001-April 2004
Data source: Elexon
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As a result of the initially extreme volatility of thealancing prices a considerable number of
modifications were made. One of the more important (Bi8wn onfigure 10 made the
reverse balancing price (i.e. the price facingipanivho were in the opposite position to the
overall market, e.g. long when the market was shod,hemce aiding balance) would revert
to the spot price, and hence not penalise those lgeltance the system relative to their
selling in the spot market (Elexon, 2002).

The critical feature of having two different prickes being long or short is that these
prices are normally different (SBPSSP):> and penalise each party’s imbalances, whether or
not they amplify or reduce the system imbalance as aewl@ombining two different
imbalance prices with an average imbalance calculatikes it more risky for a generator to
offer balancing services. If a generator has an aedepifer to increase output, and then
suffers a loss of output, he is likely to have to payartban he is paid. He may therefore
prefer to retain the spinning reserve for his own iasce. This has led to claims that the
Balancing Mechanism increases the costs of balancintdpeodetriment of non-portfolio

!> The prices were equal by about 25% of the timd, %8P exceeded SBP very occasionally (0.1% of
the time) in the first 18 months.
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generators (i.e. new entrants and British Energy) emermittent suppliers like wind
(Henney, 2002 §°

Newbery (2004) estimates the risk of having to paybtheprice (SBP) after a generator
suffers a forced outage, in order to meet an assumeracobposition. If a generator fails at a
random moment and stays off-line for 24 hours and is enablunwilling to re-contract
before gate-closure, the cost will be the 24-hourae of the SBP from that moméhtin
the year before the P78 rule change indicated alibeeexpected cost of such an outage
(relative to an assumed variable cost of £12/MWh) wag/MWVh or £0.4/kW/event
compared to £13/MWh or £0.32/kW/event under the Ropl1997-8. The variance was,
however, twice as high as under the Pool. In the j@bowing P78, the average cost had
fallen to £11/MWh or £0.3/kW/event and the variamzel also fallen to 150% that of the

Figure 11: Cost of 24-hour failure under the Pool and NETA
Source: Newbery 2004
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Figure 11illustrates the cost duration curve for balancingeundETA from April 1
2003-31 Mar 2004 compared to the Pool in 1997-98isT¥% of the time the cost would be
£30/MWh for the following 24 hours in both the Paold the recent BM and 1% of the time it
would be £70/MWh in the BM compared with £44/MWh andhe Pool. The risks in the
early days of NETA were very much higher and ledlants that plant was inefficiently part-
loaded to avoid penal imbalance costs, at considehadiher cost.

One should interpret this finding with some care, asRbel required bids to remain
valid for 24 hours while bids and offers to the BM ¢te@nchanged on a short time scale and in
response to a perceived tightening of the market vehkarge unit goes off-line, making it

16 Although the net surplus of the Balancing Mechanis recycled, there are transfers between
different types of participants, while there arér@xeal costs in requiring all participants tolieade
the SO balancing function, especially in maintajnépinning reserve.

" The assumption of not being able to re-contractdnservative, tending to exaggerate the risk
involved.
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more risky for generators to handle outages. Even ifjwere such responses, if a large plant
were to go down, the demand in the BM might be sudb asnsiderably increase the short-
run cost, but without knowing the shape of the bids$ aifers it is hard to estimate by how

much.

4.1.2 Decentralised despatch increases system balancing costs

An argument that is often levelled against NETA isittedficient decentralisation of despatch
(“nominations”) from a system-wide perspective. While emthe Pool NGT, as System
operator, centrally coordinated the despatch ofgieerators, under NETA generators are
individually responsible to self despatch. Hunt (20@2jues that the reliance on self despatch
actually increases total system balancing costs, becdubke @ss of system multiplexing,
whereby some imbalances cancel each other, and bedaeissystem-wide forecasting
accuracy is better than the one of individual geesaThe fundamental issue is whether the
burden of providing — and paying — for reserve capatould be decentralised and be borne
individually by the players of the market, or ceryralptimised by the system operator, and
paid collectively by the market players through th&abcing mechanism costs. A consensual
starting point is that the costs of balancing the systath providing for reserve should be
minimised. However, this is not equivalent to NGT miningsthe costs of the balancing
mechanism, as part of the system security costs are bortiee lyenerators through their
individual hedging strategies.

An optimal design of the market arrangements would thusmise the sum of the
costs of NGT balancing operations and the players’ ihgdgosts. Let us examine two
opposite hypothetical designs. At one extreme, encogathe players to rely on self-
insurance results in low balancing costs for NGT, asrgéors hedge in order not to face the
imbalance charge, and because the costs of resenatgapaepressed as all players tend to
be long. But NGT’s low balancing costs might be moren thatweighed by the high private
hedging costs of the generators and suppliers. In pkaticthe loss of the system
multiplexing, which allows some positions to offset eatihen as well the inefficiency of
decentralised demand forecasting (individual demandcésting accuracy is lower than
system-wide demand forecasting accuracy) representesupptary costs.

At the other extreme, reserve capacity is centralgpdiched by the system operator,
who procures it through a tendering procedure. Tloslevresult in higher balancing costs for
NGT, but would encourage liquidity in the balancimgchanism, which would thus better
reflect the true cost of reserves. By collectivising tisk and hedging, one can theoretically
reduce the costs of hedging as the tendering procedutecentral coordination result in a
more cost efficient despatch of reserve. The ideal nbadg mechanism design lies
somewhere in-between these two extreme cases, and watindse incentives for market
players to balance their positions, and the colledffieiency gains of a centralised despatch.
It is thus more likely to be based on a single cashpoige to take advantage of system
multiplexing, with some reasonable penalty charge feind in imbalance if the system
marginal price is considered not to give sufficienemtéves to contract.

4.1.3 The lack of liquidity of the Balancing Mechanism
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One of the arguments for implementing dual imbalanee@ngriwas that making the balancing
market a poor guide to the system balancing price dveacourage contracting. Liquidity

would increase through bilateral trading. As expe#ctever-the-counter’ power trades have
strongly increased under NETA, as demonstrateBipyre 12 which shows that the volume

of the volume of the reported OTC power trades (‘@gtercounter’) on the UK Power

Exchange (UK PX) have strongly increased during tleerseg year of NETA (Brown, 2003).

Figure 12: Reported UK OTC Power Trades Volumes Evolution
Source: Ofgem 2003
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The diversification of contract types confirms this gesitvolution, as demonstrated by the
following table 1 Several price reporters have entered the markee €001 (i.e. Platts,
Heren, Energy Argus and Anderson Spectron Power )nded the number of registered
contracts types has tripled.

Table 1: Diversity and volume of forward contracts

Source: Heren European Daily Electricity Markets (EDEM)

Financial Year Number of different contract Number of reported trades
types
2000/2001 137 8,351
2001/2002 322 26,538
2002/2003 336 81,794

On the other hand, the lack liquidity of balancingchanism is a real source of concern
under NETA. One of the advantages of the compulsatycgeation into the old English Pool
is that it createdle factoliquidity. While the forward contracts under NETApear to be
quite liquid, the volume of NGT’s balancing action@nprised between 4 and 6% of the
total demand out-turn. Henney (2002) argues thatdbisof liquidity undermines the quality
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of the price signals of the balancing mechanism, widohnot reflect the underlying
fundamentals. Stoft (2003) argues that in a multi-marfkemework such as NETA,
investment signals crucially depend on the ability leé¢ price signals to feed in without
distortion in the successive market layers characterigeliffierent time scales. Under NETA
this price feed-in mechanism between the balancingcanttact markets is distorted by the
lack of liquidity of the balancing mechanism, andttieance on average imbalance pricing.

The events of 10 December 2002 illustrate these prabl®©n that day the system
demand was the highest then recorded, and it excekdddvel forecast by National Grid.
Whilst the price in the day-ahead market showed ordlyght increase over the system peak
to around £30/MWh, similarly to the average System Btige in the Balancing Mechanism
which increased only to £71.6/MWh, the System Operatoepted offers in the Balancing
Mechanism at £9,999/MWh for the marginal System BuyeRiall, 2003). The insulation of
the energy market from the costs of short term balanegh is both due to the average
pricing formula and to the lack of liquidity of thlancing mechanism, is most significant at
times of scarcity, but creates the risk that the markitfadl to deliver appropriate price
signals for long-term investments. A price that might wafrimpending shortage may indeed
not materialise until the market is under severe stredsthandelay in the price signals might
undermine timely investment decisions.

4.1.4 Marginal pricing would provide better scarcity signals

The second source of distortion for the price feebeitween the Balancing Mechanism (BM)
and the contract markets lies in the weighted avefageula used to calculate imbalance
charges. The BM mutes scarcity signals by paying gemsr#teir bid price and not the
marginal price (in order to mitigate market power gqudsibly reduce volatility). Market
fundamentals dictate that during times of shortage,tregg prices should rise to the
marginal cost of generation required to meet demand. ¢ihrent arrangements result in
imbalance prices which can be significantly lower tki@ze marginal energy balancing price,
particularly at times of shortage. The main concerihia respect is that the energy price
prevailing in the forward market will be artificiglcapped at the cost of being in imbalance,
calculated as theolume weighted averagwice of providing balancing energy, rather than
the price at the margin. This could lead to inappade contracting decisions as energy from
plant with a marginal cost greater than this may nqturehased in the forward markets as it
becomes economic not to buy sufficient energy in thevdod market and face paying
potentially lower imbalance prices. In the longemntéhis could lead to closure of generation
with higher marginal costs, and in the absence of aifgpewechanism to ensure sufficient
capacity is available to meet demand, may lead torasiom in the levels of security of
supply enjoyed to date.
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National Grid and Barclays Capital have proposeckgpectively the P136 and P137
modifications to the Balancing and Settlement Codd th@balance prices should be
calculated using a marginal methodology. These thredifidation Proposals have been
rejected by OFGEM (NGT, 2003bJ.NGT argues that this could undermine security of
supply, and that better signals would be provided laygmal pricing, which would in the
longer term allow forward prices (driven by supply-@em fundamentals) to better reflect the
value of capacity, promoting new build and long-tesecurity of supply delivered by the
market. One should realise however that the use ohgeeather than marginal prices gives
equally incorrect imbalance signals, as the imbalancargeh depends on the relative
contracting position of the generator — short or lengs compared to the market global
imbalance. But from a security of supply perspectilie,drucial issue is that the signals are
right at times of capacity shortage. Marginal pricicgn be expected to deliver better
reliability incentives in times of scarcity than averamicing as in times of scarcity the whole
system can be expected to be short, and thus all gersebeeing short in the same direction

Figure 13: Comparison of Average and Marginal Pricing Methodologies,

Financial Year 2003/04
Source: NGT 2004

ol wic14™ wic 20"
July 2003 “*A rr Oct 2003

Price £MWh

....................................................
e L T T - T - RO - N O T S T N S TS T - B S~ S
Financial Waek

Marginal SBP """ Currant (F78) SBEP Marginal S5P ~° 7~ Current (PTR) S5P

as the system would face the ‘real cost’ of their imieda

In response to the cashout review, NGT has performednalagion to compare the
imbalance price calculated using the current methgyolaith an imbalance price resulting
from a marginal methodology for every settlement peindtie financial year 2003/04 (NGT,
2004b)* Figure 13 shows a comparison of prices calculated by the cueedtmarginal
methodologies, aggregated into weekly averages acressindincial year 2003/04. This

'8 The current version of the Balancing and Settlér@emle (the ‘Code’) can be found at
http://www.elexon.co.uk/ta/bscrel_docs/bsc_code.htm

¥ NGT analysis replicates the current tagging methamies, but contains the following assumptions:
- No Arbitrage actions were taken

- BPA has been added to marginal prices for the m@&p®f easier comparison with the current
methodology
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simulation shows that calculating 2003/04 imbalanceeprigsing a marginal pricing regime
as compared with the existing arrangements would haveased mean SBP by £2.78/MWh
and decreased SSP by £1.80/MWh, thereby increabmgspread between the prices by
£4.58/MWh on average. The standard deviation of SB&uld have increased by

£14.39/MWh indicating an increase in volatility, \gtithe increase in standard deviation of
SSP was much smaller at £1.23/MWh.

Figure 14provides a detailed assessment of the week beginnitigeobd" July 2003,
which is one of the two weeks where the differendevéen the weekly average of SBP using
a marginal methodology and SBP using the current metbgy is greatest. The week
commencing 14th July 2003 saw the system under a coaBldeamount of stress
predominantly caused by high demands (primarily dudrtocmditioning load) and lack of
plant capacity (low overall capacity margins and ptamoutage). The contractual position of
the market was short for many periods in this week. N&lieve that this is a example of
when the current methodology understates SBP (NGT [§00e graph shows that the
marginal methodology would have provided an SBP betmiesice and three times higher at
times where the system was short of capacity (reflecyed begative National Imbalance

Figure 14: Comparison of current Average and simulated Marginal Pricing

Methodologies, 14th - 18th July 2003
Source: NGT 2004
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In rejecting BSC Modification Proposal, OFGEM exprelss@o specific concerns
regarding the proposal (OFGEM, 2004, Decision letterelation to BSC Modification
Proposals P136 and P137, 30 March 2004). The firstetonwas that a full marginal main
cash-out pricing methodology would increase the ingeston participants to game the
market; the second concern was that marginal cash4gesmould create distortions because
they could be set based on a very small volume of gremcepted by the SO. As the market
appears today both on the generation and supply-side mare competitive as it was when
the review of the Pool was launched, OFGEM'’'s concabmsut market gaming could be
relaxed. Besides, NGT’'s simulation shows that marginaégprace not likely to be set by very
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small volumes of actions (NGT 2004b). OFGEM suggested uiagvolume weighted
average of a pre-defined volume of actions (a mardohaink”). This could represent a way
of ensuring that a marginal methodology does not deripece that is unrepresentative of the
price of energy at the margin due to a small acceptanlume. NGT’s analysis suggests that
there is very little difference between the frequen€ prices generated under the current,
marginal or chunky marginal methodologies. On the oooasivhen SBP is in excess of
£80/MWh, the marginal “chunk” methodology has a dampgeiffect on the ‘pure’ marginal
price (unsurprisingly, proportional to the size of theink).

What would be the impact of the move towards a margmia&lance calculation for the
two imbalance prices on bidding and contracting behs? There has been reluctance
among the generators to change to marginal imbalanspas non-portfolio concerned that
if they suffer a breakdown at times of plant shortdg#ng charged a marginally calculated
imbalance price could be financially crippling. NG¥Poncludes from its analysis that
“marginal prices would not put undue risks on MarkatiBipants” (NGT 2004b). However,
one could expect that the £4.58/MWh average spreadase between SBP and SSP and the
increased volatility would lead generators and sepplto adjust their contract cover. This
might worsen some of the above-mentioned problems ofutrent balancing mechanism,
namely the lack of liquidity and the tendency of grators to over-contract to reduce their
imbalance exposure.

To conclude, a marginal methodology for the caleohabf imbalance prices would
provide more appropriate signals to the forward markieés the current methodology,
especially at times of scarcity. However, such a modi@nais likely to increase volatility
and the spread between the SBP and SSP to levels @olgpto those experienced at the
beginning of NETA, prior the P78 modification, andwd thus worsen the well-known
problems of NETA, namely over-contracting and low ility of the balancing mechanism. It
is therefore questionable whether the proposed chamgygd have the desired positive
outcome. Rather than going into this direction, OFGENbuld consider implementing
marginal pricing with a single-imbalance price. Giwee change of market structure since
the creation of NETA, the concerns about market-garthagled OFGEM to advocate pay-
as-bid dual imbalance pricing could be appropriatelaxed. Therefore, OFGEM should
consider a more profound reform of the Balancing Merdma as part of the second stage of
the cashout review, which would come back to the saowhomic principle of a single
marginal imbalance price.

4.2 Demand-side participation should be improved

Demand flexibility and participation to the balarngimechanism are key to a secure and cost
effective operation of the system in real time. Oneedbat the current England and Wales
electricity system shares with all other electricitytegss is that the balancing of supply and
demand relies mainly on supply side flexibility, becaofstihe lack of demand participation in
the balancing mechanism. Greater demand response inaitieecharkets is needed to help
ensure that electricity markets are always able tor,clea by rationing electricity supply
according to price rather than through brownoutblackouts. A stronger demand response
will help mitigate market power in electricity marketad provide potential investors with
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more predictable energy (and ancillary service) gwiand therefore decrease investment
risks.

The introduction of the new electricity trading aargements was meant to tackle the
demand side deficiencies of the Pool (Henney, 200EGEM declared in July 1999 that
“increasing the role of the demand side in the new topdimangements is seen as a major
development and has always been a key objectiM&s.change from a centralised pool to a
two-sided market was designed to increase the scoperward to play a meaningful role in
price setting. However there seems so far to be littierovement in demand side
participation. Table 2 below shows little evolutioncg the introduction of NETA in demand
side share of frequency response, and a slight incfeasast reserve and standing reserve
provision .

Table 2 - Demand participation in reserve services provision (Source: NGT)

Service 2000/2001 2001/2002 2002/2003
Fast reserve 0% 5% 5%
Standing reserve 23% 29% 29%
Frequency response 29% 29% 28%

Cornwall (2002) notices that “although there is iagérfrom the demand side in ancillary
services there has been, as yet, scarcely any paibcpatthe Balancing Mechanism from

the demand side. On top of that commercial load managehas virtually disappeared”.

Cornwall (2002) argues that this is largely due to Badgancing Mechanism participation

requirements, which have raised practical and legaies to demand side participation. In
2002 a group was set up within the industry under EMAG direction, the Demand Side

Working Group (DSWG), to look at the issue of demartd® garticipation, and why the

hoped for response had largely failed to materialibés flesulted in further enhancements in
NGT’s procurement strategy for balancing services, thotlgre remain some important
inequalities in the treatment of demand compared tergéors.

One might question whether there is something pervasitheeiperception of electricity
that undermines a proper demand response. Power cutgegreinfrequent and most
customers cannot signal the value they place on r#ljabihis creates a bias in the
perception of the commercial value of electricityedficity provision and reliability are
today perceived as a right in Britain, which is readd® as the value of providing the
reliability is clearly high relative to current pei, but there is a lack of connection between
this value and the price paid. Moreover, electrigtypot purchased as such, but rather for the
service it brings to people, whether it be lightitggating, or playing music. As people
actually buy a service and value each service @ifitty, it is hard to associate a single value
with the electricity required to deliver the assamibervice. But if access to electricity
supply were to be regarded as a right, security aftredéy supply need not be. Rochlin
(2002) notes, however, that as long as security of guppitinues to be treated as a right,
“customers and politicians should know it involves siguaifit stranded costs in both
generation and transmission”. Improved demand partioipatilowing for load-shedding in
times of scarcity would be much less costly than a gealtéglelectricity system.
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The low price elasticity of electricity demand, esply for small customers, is at least
partly due to the inability to reward consumers fojustihg their consumption when prices
are high. Only about half of total demand has realetimetering equipment and most
customers buy on contract. Patrick and Wolak (1997yvetlan their econometric study of
the inter-temporal substitution of electricity consumptithat even a small increase in
demand elasticity can have a big impact on power qrithe New England and New York
ISOs are doing experiments to devise contracts with mmirprice guarantees to get load to
sign up for an enhanced demand response program. JoskioWirale (2004a) explore the
implications of load profiling of consumers whose traditii meters do not allow for
measurement of their real time consumption, when consumertcenogeneous up to a
scaling factor. They find that in general, the combon of retail competition and load
profiling does not yield the second best prices gitle® non price responsiveness of
consumers. By contrast, when consumers have real time raatti@e billed based on real
time prices and consumption, retail competition yields Ramsey prices even when
consumers can only partially respond to variationsahtime prices.

Providing each individual consumer with half-hourlytere does not currently seem
cost effective, although ENEL is investing heavily south Italy to install individual
consumer meters, arguing that the specific poor paymeoatsery rates of the area make it
worth the investment. Borenstein (2004) concludes fromsinaulation exercise that the
efficiency gains of real time pricing (RTP) for tregdest customers are likely to far outweigh
the costs, but that the incremental benefits of puttioge customers on RTP are likely to
decline as the share of demand on RTP grows, so thagaims from putting smaller
customers on RTP might not justify the costs. Howevanay be cost-effective to replace
existing meters with RTP meters whenever they needc@plant for ageing reasons, and
then to offer such customers additional services that musters make possible, much as
installing water meters was voluntary in much of Bnitand gradually increased penetration.

Even if the extreme solution of RTP meters proves topemsive, a mix of
technological improvements and financial contractsdelivery insurance can potentially
greatly improve the demand responsiveness. Doorman (20868¢ribes a capacity
subscription scheme, based on the theoretical conceptsoaty service and self-rationing,
whereby demand is limited to a pre-subscribed capabityugh a Load Limiting Fuse
activated in times of scarcity by the System OperatochSechnological device would be
much less expensive to install than individual meters.t#eroimprovement would be the
development by suppliers of standardised insurance ctstnhich would compensate for
loss of load on the basis of the reliability level amosind paid for by the customer. These
contracts would simply be a systematisation of the curcase by case compensation of
power cuts (NGT, 200Ff Their time-varying and consumer-type depending aiet
provide a basis on which to elaborate. Should inserazuntracts for loss of load be
implemented, the customer could chose to pay for apcleeamore expensive insurance
contract on the basis of the reliability level s/heulddike to be compensated for in case a

% Under the Guaranteed Standard on Supply Restoratiomestic customers are entitled to £50
compensation (business customers £100) if theitredéy is not restored within 18 hours. Customers
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shortage occurs. These insurance contracts would gotreéeany technological change and
would provide valuable signals on consumers’ valuatiosecurity of supply.

5 IMPROVMENTS TO HEDGING AND FINANCING

5.1 Thecurrent difficulties of financing power projects

The long-run nature of investments in the electrisiustry makes them heavily dependent
on the ability to raise capital or finance. Very feawer stations have been commissioned
since 2001, or are under development. This contraskstidt large number of projects that
have been given building permission, but are not esgnt proceeding. Raising finance
appears to be currently the major obstacle to buildiegy plants currently. Bankers and
lenders appear extremely reluctant to engage in merqgr@ver projects, and not only in
Britain. De Luze (2003) explains bankers’ currenkla¢ confidence in the power sector
around the world by the confluence of many seemingiyelated events, including the
California crisis, the fraud and bankruptcy of ENR®@Nlate 2001, the questioning of the
credibility of deregulation and of the new powertsebdusiness models that rely heavily on
financial trading.

In the British market, additional factors have alsy@tha role, particularly the collapse
of power prices after 2000, the near total US waladdl from the market, and the financial
problems of TXU Europe and British Energy. Rating ageshave lowered their credit rating
of most power companies in the past years, and Monrd@3]Zrom Fitch Rating recognises
that “investment-grade rating is currently extremelialilt to achieve for power projects”
and that 40% of market capacity controlled by omesain financial distress, either insolvent
or in restructuring. OFGEM does not appear to be iedroy potential bankruptcies. It says
that “the capital market does not appear to be aebaiw the market delivering secure
supplies” (OFGEM, 2004a). Bower (2003) has an opp@siggtion and asserts that OFGEM
and the Financing Services Authority (FSA) have umileed security of supply by failing to
request generation and supply companies to have soffeapital to withstand losses arising
from financial and credit risk exposures. One can hewexpect that if a company goes into
liquidation, the receivers will continue to operatel sell power, as happened with TXU.

De Luze (2003) believes that it will take time foe tbonfidence in the power industry
to rebuild. PriceWaterHouse Coopers (2002b) recogrtisas power companies need to
guestion their practices and business model profoundlyg@ain investors’ confidence. There
is no question that there will be profitable investmapportunities in the future, but changes
in corporate governance, improved risk management gieate more integrity and
transparency in financing and in financial statemernilisbe required. A survey of the major
world utilities from Market and Opinion Research Intgional confirms that utility
companies do not seem to be on the same wavelength estorsv (PriceWaterHouse
Coopers, 2002a). There is indeed a huge gap betweerating of the importance of key
indicators by companies and the ratings given to tmeBeators by investors.

are entitled to an additional payment of £25 farhesubsequent period of 12 hours that supply is not
restored.
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It will take some time before both investors and lendexderstand the new allocation
of investment risks in the electricity industry. One thé theoretical major benefits of
liberalisation lies indeed in the redistribution cgkriamong the different stakeholders of the
electricity industry. By spreading the risk over thieoke chain, instead of having all the risk
burden borne by end consumers, one gives all stakekoidethe investment process an
incentive to consider carefully the best investmentesgsa Ideally end consumers, retailers,
investors, and even lenders should all bear some oftrestment risk. Both the market
design and the market structure contribute to defieerisks that a generator will face when
investing in a new power plant. One crucial issueitiasmderstanding how the market design
and market structure interact as regard to long-terrasiment hedging and financing. In
particular, generators and suppliers can hedge eleh sks by either contracts or organic
integration. For the regulator, there are importeatle-offs to be made as regard to market
concentration allowed and contract duration. A gtrangent position might indeed lead to an
appropriate allocation of risk among the differenkstenlders of the investment.

5.2 Thelack of forward contracting makes investment risky

5.2.1 Forward contracting under NETA

Contracts hedges between generators and consumersepeoVidsis for hedging the risks
associated with developing new power plants. Howelierge appears to be relatively limited
interest on the part of end-consumers to sign up fag-term contracts. Larger consumers are
more likely to be interested in long-term arrangementsrder to stabilize costs of inputs. In
many markets, the existence of surplus capacity andvediatow price since liberalization
have discouraged long-term contracts. Littlechild @O0points out that large consumers
continue to rely mainly on one to three-year congraather than contracts of longer term.
One can expect that there will be little interesinirend-consumers for entering into long-
term contracts before they experience periods of iigles spikes.

In most instances, however, generators do not sell &leatricity directly to final
consumers but to supply (or retail) companies which sattarmediaries. In this perspective,
long-term contracting by retailers might be the missink between the investors’ desire for
a long-term contract and some consumers’ tendency tooreshort-term markets and spot
prices. The possibility for long-term contracting wéth electricity supplier with a large and
relatively stable base of customers could be a waya@hior investors searching for a long-
term hedge. British supplier Centrica has in the pastsyentered into long-term agreements
with Intergen for a UK gas-fired power plant in 20@2d with British Energy for a four-year
contract in 2003 (British Energy, 2003). Somerset 220fktails the example of a new co-
generation power plant in the Netherlands financea i5-year power purchase agreement
between the project developer (Intergen) and thelmrgNuon). The prices in the first five
years of the agreement are fixed by the contradufm backed by a gas supply agreement),
with prices and quantities in years 6 to 15 shareddmtvwnarket and fixed price agreement.
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However, such long-term arrangements are to date ungatudéast in liberalised
marketsf' The British NETA market arrangements, as other eldétrimarkets, is
characterised by the lack of longer term forward @ming. The third JESS report points
indeed out the short time horizon of market playershmwing that the volumes of electricity
traded in forwards contracts is very poor, and thatttme horizon of traders is roughly
limited to two years, as exemplified thigure 15(JESS, 2003b). One should be aware that
this lack of liquidity of long-term contracts is a gesideature of electricity markets. Woo et
al. (2003) notice that trading of forward and fetsircontracts is thin in liberalized markets.
MacKerron and Shuttleworth (2002) suggest that rengpsome of the industry restrictions

Figure 15: Seasonal forward Baseload volumes traded and weighted

Source: Heren European Daily
Electricity Markets (EDEM).

on the use of long-term contracts could benefit investn&uch regulatory restrictions to the
use of long-term contracts, such as the adoption ofanarffs for transmission access and
retail sales, were indeed motivated by preventing miment players from tying up their
customer base and using “foreclosure” to stop other coemdmm competing with them.
The incumbents’ loss of market share makes such restridésssnecessary today, and
possibly damaging to investment prospects. In this perspedhe US Federal Energy
Regulatory Commission (FERC) had proposed that retanensolesale electricity markets
in the United States be able to make arrangements piysige up to three years in advance
of real time. By including a forward contracting vsegment in its proposals, the FERC hoped
to encourage greater reliance on forward contraaiser than on the more volatile spot
markets.

What can explain this lack the very short contraatations between suppliers and
generators in the electricity industry? The econoniierdture looking at the factors
influencing the duration of contracts and the cheigleout vertical integration emphasises the
importance of hold-up and related opportunism congidei® (See Joskow (1987) on the
duration of coal contracts as an empirical exampleg @portant issue is whether this lack
of forward contracting more than a year ahead does &a adverse impact for investment in
an industry in which construction lead times are muamngéo, usually between three
(Combined Cycle Gas Turbine) and six years (Nucleag)Vbes and Hakvoort (2002) take

2L In many developing and transition countries, gmevgenerator investment invariably requires a
long-term power purchase agreement, often withreige risk guarantees.
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the view that this represents an important marketrigilbecause of the impossibility for
investors to secure long-term returns on investments thrimng-term contracts. However,
when looking at other commodity industries with a corapla lack of liquid longer term
forward markets, such as oil for instance, one noticasitivestments are made on the basis
of expectations and not thanks to binding forwardtremts. Investors and traders can use
forward curves representing expectations of the rexar-tfuture prices to guide their
investment decisions, but have to consider longer-rurkehdundamentals to predict future
prices and returns. Thus the lack of forward contngcs such should not represents an
important impediment for long-term generation investmeptovided that capitalist
entrepreneurs develop an appropriate understanditig ofsks and returns at stake. Indeed, a
survey of the major world utilities from Market and @pn Research International reveals
that although utilities recognise that market shoraiem is a problem, the majority of the
utilities surveyed claim that it does not inhibit invreent (Price WaterHouseCoopers, 2002a).

5.2.2 The role of forward markets in price discovery

If the lack of liquidity of forward electricity magts as such might not undermine long-term
investment, it has several negative side effects. Fivit,lack of liquidity has an indirect
adverse impact on the ability of market players to nateect forecasts of future electricity
prices. This is due to the non applicability of thended forecasting techniques used to build
forward curves. Indeed, most of the approaches usether oommodity markets to build
forward curves are based on arbitrage theories betgpenand futures contracts, and not
between spot and forward prices. These in turn aragitfranfluenced by the ability to store
most commodities, which provides the necessary interteinmace links.

Second, forwards and futures commodities markets are o$tenh by risk managers to
hedge their risk (particularly for storage), with uid forward prices helping the price
discovery mechanism to determine the fair value forréutlelivery. Therefore the illiquidity
of forward markets in electricity might undermine tlegalation of the price expectations of
the different market players, and represents a majeatthtp market transparency. Third,
prices from these markets are also the key inputs to aemyative-pricing models — energy
derivative prices can be evaluated given the forvcamde and the associated volatilities of
the forward prices. Thus, the lack of liquidity ofi@rd electricity prices might undermine
the ability of market players to hedge against risks.

More fundamentally, electricity markets are incompletarkets and cannot provide
sufficient hedging products to cover the long-term sisissociated with an investment in
power generation. A complete market would provide dofull set of forward and spot
markets and risk-management tools, for each specific ptidue/place. As already detailed
before, forward and future markets for electricity atmded on a much shorter time horizon (a
couple of years at best) than the period over whipbveer plant has to be amortised (several
decades). Financial markets thus cannot provide hedgialy of sufficient length as
compared to the investment cycle. It is indeed unlikbigt there will ever be sufficient
demand for a long-term electricity futures contractei@r become a standard financial
product.
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5.2.3 Do investors actually rely on forward prices?

The real issue underlying the lack of liquidity ofvi@rd electricity market lies in identifying
to what extend forward market price signals are taknaccount by investors. Do merchant
generators consider forward electricity prices as ateuiorecasts of future power prices?
Many economic models use such an argument to demonsteatenplortance of forward
markets (Stoft, 2003). If one indeed assumes that algtinarkets are perfect, then
arbitrage justifies the argument that forward pri@erual to the expected value of spot price
at the time of the forward contract delivery.

However, one can doubt that investors in the powsimiess rely on forward prices to
assess their investment opportunities. Indeed, forwamk md not necessarily represent a
market consensus on future supply and demand balanchs physical underlying gas or
electricity. This is primarily because forward contsaete pieces of paper and cannot be
directly arbitraged in advance with actual fututeygical deliveries, particularly as regard
commodities such as electricity that cannot be storecat\tte forward price does reflect is
the supply and demand for forward contracts; whictuin can hinge on the supply need for
hedges; which is a function of contracting patternsthe market including speculative
positions, the relative risk aversion of market playerd the perceived cost of risk, as well as
a reflection of fundamental supply and demand issuesgasde the physical commodity.
Therefore, one needs to be cautious in interpretimgdrd prices. It would be a major and
contentious theoretical leap to assume that forwamgriwhich can vary from place to place
and from day to day, are the ‘best forecasts of fugpoe prices’.

Investors are thus more likely to use their own estimatelsfarecasts of the future
evolution of prices according to fundamentals. In g@sspective, one might wonder to what
extent investment decisions are taken independentfyrioé signals. The extreme case in
which investors rely on their own forecasts and businasdegtes to decide long-term
investments and would take market signals into accouptma short to medium perspective
for their hedging and operational strategies. An exangpgiven by the de-mothballing of
power plants during the autumn of 2003 in Britainr@sponse to the increasing forward
electricity prices for the winter 2003/04. Such drswection between market signals and
investment decisions would constitute a rational expiamaf herd behaviouand hysteresis
cycles in electricity market investments, as modelledFoyd (1999). Ford’s model of
investment dynamics in electricity markets reveals thatethbctricity market are likely to be
characterised by boom and bust construction cycles, ather capital-intensive industries
with long building times and inelastic demand.

5.2.4 Does retail competition hamper long-term contracts?

A related issue is the impact of retail liberalizat@mthe incentives for retailers to enter into
long-term power purchase agreements with generataan lindeed be expected that retailers
will be less interested in signing long-term power pasehagreements if consumers can
switch suppliers. Neuhoff and de Vries (2004) argue thtail liberalization undermines
long-term contracting between generators and retailéecause of the free riding
opportunities it creates. They argue that generatmgpanies would only sign a limited
volume of long-term contracts with retail companies m emvironment of strong retall
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competition. The issue stems from the fact that retail emimes may lose their customers to
new retail companies in times when their long-term emtgprice exceed the short-term price.
Indeed, in periods with average wholesale pricesratall prices above long-term contract
prices, retail companies benefit and generators losa fiteeir long-term contracts. In
exchange, generators would expect to win from longrteontracts in periods with low
wholesale prices. But in such periods, new retail comgamay enter the market and offer
cheap retail electricity. Thus retail companies witiseng long-term contracts would incur
losses, and some would eventually go bankrupt and waatlthonour their contracts. Green
(2003) estimates the size of this effect, combining modeélslectricity retailing and of
competition in the wholesale markets. Given enoughtiibfaand an otherwise competitive
long-term market, he finds that retail competition mighise wholesale prices by up to
nineteen per cent.

Littlechild (2002) argues against this belief thaailetompetition precludes the signing
of long-term contracts. He notices that “if the cocitia really worth signing, the utility could
match any price reductions to customers and still comealoead. A consequence of retail
competition is that suppliers who wish to sign long-teontiacts have to back their own
judgement rather than pass the risks to customers; thikely o improve the quality of
decision-making”. Perhaps more to the point, buildingietes make fixed-interest
mortgages available while short-run rates vary, expotiegn to similar risks which are
typically handled by demanding a pre-agreed exiteaegotiation fee for ending a contract
that is out-of-the-money for the borrower.

Neuhoff and de Vries (2004) propose to solve the praobby institutional change,
which would depart from retail competition and createredible counterparty for generators
to sign long-term contracts. If, for example, retaimpanies held regional monopolies,
consumers would not have the option to switch. The mosttdvay to maintain generation
adequacy would therefore be to retain the consumaechise (Newbery, 2002). Littlechild
(2002) notices however that a disadvantage of netariopoly is that utilities and regulators,
who do not have to test their judgements in the magketfypically not well placed to judge
the costs and risks of long-term contracts. They canrtimless force customers to enter such
contracts and to bear the resulting costs and risks.

This debate over the detrimental impact of retail cditipe on long-term contracting
needs to nuanced in several ways. First, retail supdiexctually sign long-term contracts as
well as shorter term ones in Britain and other coumtfiéorway, Sweden, Germany, New-
Zealand, and several States in the US), even Wdhenes are small. In liberalised electricity
markets, suppliers and generators hedging strategiestagrated with their speculation
strategies: power company trading departments adjustdtweiract portfolios constantly, in
order to both optimise the hedging position of the camypand to take advantage of arbitrage
opportunities. Long-term as well as short-term contrastsnaturally part of the hedging
portfolio of power companies, and are optimised togeth®st long-term contracts are in
turn hedged against and balanced by shorter posifibiis, the fact that power companies no
longer have a fixed consumer base is not the deterinfaator for power companies to
decide which proportion of long-term contracts to sign
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5.3 Alternativesto long-term contracts

5.3.1 Organizational hedges: vertical and horizontal re-inegration

Vertical integration between suppliers and genratorsstitutes an organisational hedge to
improve the prospects of stable cash flows as a souraeapické for larger, capital intensive
investmentsFigure 16shows the consolidation of British supply market over last seven
years; five generation companies now provide powardst of the domestic UK consumers.

Figure 16: Ownership of supply businesses in the UK
Source: Data supplied by J Bower

B SWALEC

25000 B Southern

O Scottish
Hydro
Manweb

Scottish and Southern Energ

B Scottish
Power

M Yorkshire

ONorthern

B Midlands

OSWEB

=
o
o
o
o

B SEEBOARD

Domestic customer numbers

OLondon

ONorweb
W Eastern

O East
Midlands

0 T T T T T T T T T T T T T T T T T T T T T T T T
B OH Lo Lo QD A QA /\ Q’: ‘b D O Q’ o O Q Q > & & & @/ a4
7 O Q %) Q 1) ) Q > 0 Q Q” QO Q Q Q
q S
?99 oé’ ?Q \9 é’ VQ \9 6’ VQ \9 é’ ‘?Q \)Q é’ ?Q S é’ ?Q \9 6’ Q Oé’ ‘?Q

Horizontal integration between gas and electricitysibesses is another hedging
strategy for companies making a significant investmergaistfired generation. The risk of
volatile gas prices can be hedged against by acqusongpanies with upstream natural gas
assets in order to hedge fuel cost risks associated vstfirgd power generation. The last
decade has seen several gas-electricity cross-sectorarmangl acquisitions in the USA and
in Europe. Meritet (2001) analyses the convergencenattiral gas and electric power
industries in the United States, and the consequencesfers and acquisitions between
electric power firms and natural gas (principally gasrithutors). Gas-electricity convergence
mergers may be attractive to investors for several reag€ime motivating factor is the ability
of the merged company to hedge the risk between haasgproduction and gas-fired power
generation. Besides, the ability to generate elatytrirom gas, or stop generating and sell
gas, if that is more profitable, helps the merged compaaryage the price volatility in natural
gas and electricity, in the absence of long-term eatgror liquid forward markets. On top of
these organisational hedging motivations, mergers camrbeffective way of gaining
economic efficiency by increasing the efficiencieshs firms. Higher equity financing is a
way to cover more risky investments, but comes, howeveheaprice of higher financing
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costs. Indeed, the growth in power firms through merggerfor this reason, not surprising.
Yet, the emergence of the size and scope of these fia®salso raised concerns about
concentration of the industry.

5.3.2 Consolidation raises market power concerns

Liberalization of the European Union gas and eletyr sectors has triggered an ample
consolidation movement of utilities, which have so faen full advantage of the slowly
evolving regulatory environment. Mergers and acqoisi have led to the emergence, in
Europe, of seven large power companies (EDF, E.On, REAMEL, Vattenfall, Endesa, and
Electrabel) that already hold a significant marketrshaf existing power assets, and are
expected to contribute a significant portion of néawestment from internal sources.
However, the prospect of utility assets being conctatranto the hands of a select group of
companies may undermine EU plans for an open Europeargyemmarket. Stronger
regulatory intervention could have a profound dffi@gon the ambitions of the key utilities
players. Waltenspuel (2003) compares the ongoing caoiagiolh in the European electricity
market to a poker game, where the “wildcards are ¢lgelatory regimes under which the
utilities operate and the risks of political intervent.

Mergers between electricity and gas companies aredndieger close scrutiny of the
competition regulatory authorities, as they could haveletrimental impact on market
competition in the electricity and gas markets. Velticaintegration or horizontal
concentration can create market power that can hesedb to reduce competition.
Convergence mergers of gas suppliers with electridiegilraise competitive concerns if it
results in market power over the supply of fuel to apBeap European and national
Competition authorities intervened in several instanoegrevent mergers and acquisitions
that might lead to excessive market power. For instanc&pain, government intervention on
competition grounds put a halt to the merger of Uienosa and Hidrocantabrico, while the
scale of remedies required for a tie-up between Endesdalberdrola caused the parties
themselves to call it off. For the regulator, theeeimportant trade-offs to be made as regard
to horizontal and vertical integration and investmiecentives. On the one hand, financing
long-lived investments such as power plants in a lisadlindustry may require companies
having a critical size. On the other hand, regutatoust be careful that these companies do
not acquire too much market power. These conflictitgeaiives require coordination
between the electricity market regulator and the aiitipn authority and a fuller
understanding of the nature of market power in al@ttrmarkets, that differ in important
ways from normal product markets.

5.3.3 Developing innovative financing and hedging techniges

Electricity markets are still in their infant stageydainnovative financing and hedging
techniques are expected to develop further. Othdrestablished commodity markets, such
as oil markets, have developed numerous financial tooletige against risks spread over
various time scales. As electricity market traders gainfidence, one can expect that
comparable financial innovations will develop andagisefacilitate hedging (novel insurance
products for risk sharing). Commonly used electricityivdgives traded in OTC markets
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include classic financial products such as forward pgoetracts, swaps, and options.
Products more specific to the electricity industry @egeloping rapidly. For instancepagk
spreadsare cross-commodity options designed to minimize diffeeitetween the price of
electricity sold by generators and the price of thedS used to generate it. Innovative products
that do not focus on price rigler sehave had so far mixed success in the electricity inglustr
These include emissions trading, weather derivatives,irdance contracts. In order to
cover the risk from such low-probability events such aglaat outage, multiple-trigger
derivatives and specialty insurance contracts are usecbmplement normal derivative
products.

Besides these new hedging products, longer-term inweviancing contracts should
also provide new ways of sharing risks among the difteskareholders of the industry. The
technique ofezzanine financingvhich is a method of financing allowing companiesaise
capital by increasing debt without giving up largguigy positions, should for instance
facilitate investment for independent power produdétstomised financing projects adapted
to the risk/return profile of the stakeholder of fwaver plant investment are also a promising
avenue. An example of such innovative financing i®egiby the planned development of a
new nuclear plant in Finland by the firm TVO. Thadobusiness cycle of the paper industry
has led these large electricity users to group in gamsation of consumers to bear all the
investment risks of building a power plant, in exchaoiye fixed-price long-term contract for
electricity. In fact, TVO is a purchasing co-operati@rganising upstream integration as a
joint venture. TVO owns two nuclear power plantsadiein operation, and sells electricity at
cost to its investors in proportion to their contributito the investment. With a guaranteed
customer base who agrees to cover all costs, TVO expedbe table to finance future
investment in a power plant at a very reasonable maé#jng a nuclear plant its most cost-
effective option (Tarjanne, 2000). This kind of ati@ive financing is likely to be well suited
for the development of on-site distributed generat@pportunities for economic combined
heat and power (CHP) generation and a need forehigéliability should increase the
attractiveness and feasibility of such distributed oystio

6 REGULATORY ACTIONS TO SUPPLEMENT MARKET SIGNALS

6.1 Reducing regulatory uncertainty

Regulatory uncertainty is one of the major sourcessé&ffor investors in a fast transforming
regulatory framework (de Vries and Hakvoort, 2002heOmajor source of uncertainty
potentially discouraging new investment is future Gorent policy to renewables and low-
carbon generation options. The design of the ETSliggtlving and with it the incentives to
invest in various types of generation. In the facerafertainty about the future carbon price
and the future incentives for particular forms of gatien, that will be influenced by the
exact rules on European emissions allocations for bdtarad new plant, the natural response
will be to delay investment, and to prefer cheapérauicker-build plant such as CCGT. One
straightforward recommendation is for the governmeridimpt sustainable market rules, and
carefully review the necessity of any change. At gwditical level, there is a major
asymmetry in the consequences of forecasting errorsefbinerit is far from certain that any
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Government would be able to resist the political presswuintervene during periods of high
prices and enforced supply reduction. In Britain, margrliamentarians question the
government reluctance to interfere with energy marketey assert that because electricity is
vital to the economy, the Government should not igtsitis role simply to monitoring the
electricity market (Trade and industry Committee, 2002)

The crucial issue is the definition of tagtreme circumstancas which the government
might have to intervene in the market. An example amggzeduring the summer of 2003 with
the near bankruptcy of British Energy. The governnpanticipated in a £5 billion rescue plan
for the embattled nuclear utility (Guardian, 2008j§leed, in the event that British Energy had
gone bankruptind closed its power stations, the impact on capacity margiould have
inevitably lead to power shortages in short term. Lagland Watkiss (2003) showed that
immediate closure would have reduced the capacityimsrground 10%, even assuming all
interconnector capacity could be added to generatapacity. A worrying consequence of
this Government intervention is that irrespective ofethler government intervention was
necessary, it has created a dangerous precedentistivedleed a risk in the future that market
players expect that Governments will come to the restcugerious conditions, and thus
under-invest in security themselves. However, it is innglae that any sensible system of
administration of bankrupt power companies would cgdast operations, as this would
foreclose a source of cash flow required by creditbh® main problems lie with bankrupt
supply companies who would not be supplied with povner \aho would therefore have to
cut off their customers (as happened in California).

There is a delicate trade-off to be found with tleeessity of governance adaptability
and flexibility in a relatively new electricity magts and the need for predictability. Indeed,
as the market matures, adaptability and reactivityhefregulatory framework is critical for
maintaining security of supply. The lack of flexibjliof the governance arrangements was
one of the criticisms levied at the Pool. NETA’s gowarce structure seems to have enabled
frequent modifications to be made to rules. During fing& two years of NETA, 146
modifications have been done to the Balancing andeSwint Code, and 64 to the CUSC
(Brown, 2003). Government agencies sometimes claim thastors should have anticipated
changes in the rules and that therefore any finanprablems reflect mistakes or
inefficiencies of the investors. These agencies imply ringulatory risk can hedged against.
However, Wright et al. (2003) demonstrate in a rectatly that regulatory uncertainty is
impossible to hedge against, and thus has an impact @oshef capital. It is important the
Government and the regulator recognise that theisides to change market and regulatory
institutions may create stranded costs, i.e. costs th@hpany incurred reasonably under the
prior arrangement, but which it is not possible to vecander future arrangements.

Parliamentary sovereignty in Britain prevents any goweent from limiting the
decision-making powers of future governments. Thus theined assurance must emerge
from the accumulation of accepted customs and practi@eked up by law or statutory
instrument where possible. Licences are the standarddbproviding such reassurance, as
these are commercially enforceable contracts that ognle changed by consent or due
process, and go a considerable way towards providopgatery stability. To further reduce
regulatory uncertainty, MacKerron and Shuttlew@&002) propose that British Governments
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recognise and apply at all time ttevenue standardvhich would prevent or compensate any
shortfall of cost recovery resulting from the introdoistof a new regulation. They suggest
that some legally binding clarification of regulatostatutory duties with regard to the
revenue standard might help to reinforce investmemiitives.

6.2 Reintroducing a capacity mechanism?

6.2.1 Energy-only markets are risky and volatile

Energy only electricity markets have been adoptdateroriginal (defunct) California design,
in Nordpool, the Australian Victoria pool (althouglth anex postvOLL) and in the British
NETA design. In ‘energy only’ markets, there is no safgapayment for energy and capacity;
the primary income sources for recovery of capacity isote difference between the market
clearing price, or the contract price in a pay-abkdyistem such as NETA, and the generators’
marginal costs. When ancillary services are procuredrateba by the system operator,
generators can earn additional revenue by sellinglamycservices, such as regulation and
spinning reserve capacity.

The theory of spot pricing claims that electricity spadrkets can provide efficient
outcomes both in the short and in the long term (sean@aris et al., 1982 and Caramanis,
1982). The spot prices should result in an efficiesipalich and allocation of available
resources and should also signal the need for additgeradrating capacity. In a long-term
equilibrium of energy only markets, the optimal capastbck is such that scarcity payments
to the marginal generators when demand exceed supplxactly cover the capacity cost of
these generators. A shortage of capacity will increstsecity rents producing profits in
excess of what is needed to cover the amortized cgpemst. Such profits will attract
generation expansion. On the other hand, excess tjenecapacity will eliminate scarcity
rents driving prices to marginal cost. When this ocageserators on the margin will not be
able to cover their investment cost. Unless such gemsregoeive extra revenues through
some form of capacity payments this will results in eegtyement or mothballing of plants
which will reduce capacity and drive prices backh@r long term equilibrium level.

In practice, however, reliance on energy pricesolec capacity costs through scarcity
rents raises many legitimate concerns. The non-storabfligfectricity, demand and supply
uncertainty, inelastic demand and the steepness ofupply curve at its high end all
contribute to high price volatility when reservengias are low. In turn, this volatility might
distort investment signals, by biasing investment agaisky mpeak-load plants, and capital
intensive technologies. Reserve capacity is providegeaking units running only at times of
high prices. As there is no separate payment for cgpaegerve generation is paid for by
infrequent price spikes in periods of scarcity, as shbwfigure 17 In theory, the scarcity
rent that these peaking units are able to earn as twhen generation is scarce should allow
them to recover both their fixed and operating costs.
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The reliance upon periodical price spikes to signalnibed for peaking capacity has
some significant weaknesses. Strbac and Kirschen (20@0)h# uncertainty of the returns
leads risk-averse investors to under-invest in peakints.uNeuhoff and de Vries (2004)
model the impact of risk aversion on investor investménices and consumer contracting
decisions. They show that risk-averse investors who tbadt generation investment with
spot market returns will provide less generating capabian risk-neutral investors. The

Figure 17: Energy only markets rely on infrequent price spikes to
remunerate reserve capacity
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logical solution is for generators to offer one-sidedtracts for differences with a high strike
price, for a fixed sum, This allows consumers to hedgénsigéhe price spikes (as their
maximum payment is the strike price) while the revenoenfthe sale of these contracts
provides the capacity payment needed to provide powbe peak periods.

Further, Grimston (2004) claims that electricity markeitcriminate against capital-
intensive technologies such as nuclear and renewabté=ed, while the various risks facing
an investor in liberalised electricity markets affelttgeneration technologies, technologies
which have a higher specific investment for capacityclear, wind) might appear to be more
exposed to electricity price risk. A firm relying oncapital-intensive technology may be
competitive in terms of short run marginal cost, but il more exposed to electricity price
risk in the long term to cover the cost of capital eypt.?

The most convincing argument against energy only matiestsn the difficulties for
regulatory authorities to distinguish between the @serof market power and legitimate
scarcity rent (IEA, 2003). While some temporary higltgs reflect legitimate economic
signals that are needed in order to attract investraedtreduce demand, they might be
politically unacceptable if it is impossible to diffatete between legitimate scarcity rents
and high prices resulting from market power abusesoon fstrategies such abl6ckey Stick

2 Note that the mean profit will be higher the loviethe variable cost, and the variance of profits
will be lower as profits will be bounded below bgra more often the higher is variable cost, so the
risk is lower for running such technologies. Thelpem is that the capital at risk is higher.
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bidding that exploit the inelastic demand and flawegrket rules. In response, regulators
frequently suppress high energy prices through intéiwe such as price caps and market
mitigation, or by the choice of market design. This cesate a revenue deficiency for the
generator that may cause insufficient investment ireiggion capacity. Often the perceived
threat of regulatory interference to curb scaro#yts is sufficient to inhibit capital formation
and raise the capital cost for investment in generatapacity, leading to higher average
prices but no greater security. Such interferencauéstd misperceptions and difficulties in
distinguishing between market power abuse and legitirmedecity rents. Thus, capacity
payments or capacity obligations that stimulate capaxdrkets can be viewed as remedial
measures needed to offset the suppression of energy anidesassure the market in order to
ensure generation adequacy.

6.2.2 Alternative market designs rely on capacity paymentsroobligations

Many regulators have been concerned that energgspaccurring in the various restructured
systems are not sufficiently high to cover generat@pacity costs and to prompt adequate
investment. Arriaga et. al. (2002) review the diffarecapacity provision mechanisms
available to regulators to encourage investments irergéon. Capacity mechanisms pay
generators in exchange for the undertaking to suglglstricity if required. In one version of
capacity mechanisms the regulator sets a price for ¢gaad lets the market determine the
amount of capacity available. In the other versibe, regulator sets the amount of capacity
that has to be available and lets the market deteritsipeice. These are known, respectively,
as capacity payments and capacity requirements. Ensgangration adequacy through
capacity payments has been implemented in Britain uth@ePool, Spain and several Latin
American countries. The eastern pools in the US inectuétJM, NYPP, and New England
ensure generation adequacy by imposing an installedcitgpobligation (ICAP) on load
serving entities (LSES).

The concept of capacity payment is rooted in therthed peak load pricing whose
application in the context of electric power wasngiered by Boiteux (1949). According to
this theory generation of electricity requires twotéas of production, capacity and energy
where the amount of energy that can be producedyirgeven time period is constrained by
the available capacity. According to the basic tiigenergy is priced at marginal cost and a
capacity payment that would recover the fixed capamst is imposed on the peak-period
energy users. Subsequent developments of peak loadgpiti@ory focused on two important
aspects of electricity supply: uncertainty and tecbgwlmix (Chao, 1983). The effect of
uncertainty leads to redefining the basic ingrediehtelectricity service as energy and
reliability where reliability is manifested by the L®Lcalculation as a function of available
capacity relative to load. The distinction betweealpand off-peak then becomes a matter of
degree. This perspective rationalizes levying a tintgiwg capacity charge on all
consumption and its payment to available generatioaaigpwhether or not dispatched on
the ground that such capacity provides added ratyabilhe capacity payments employed in
Britain under the Pool to augment energy prices andpensate available non-dispatched
capacity were based on this perspective.

Under optimal capacity planning the marginal costnafemental capacity equals the
marginal cost of unserved load, which can be approeday the marginal value of unserved
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load (VOLL) times the probability or fraction of tinthat load must be curtailed due to
insufficient capacity. Hence, two alternative methfmdscapacity payment calculation (which
are, in theory, equivalent under optimal capacityfiguration) are to base the payment on the
cost of peaking technology (e.g. a combustion turb@iE), or to use the expected value of
unserved load estimated by the product VOLL x LOLRkdw and Tirole (2004b) discuss
various aspects of capacity payments and the conditatsate required for capacity prices
to compensate from constraints on price spikes, as wdieaactions by the TSO that affect
energy prices.

The basic motivation for the ICAP requirements is sintathe argument in favour of
capacity payments. The capacity markets prompted bglilgation provide generators with
the opportunity to collect extra revenue for themutilised reserve generation capacity and
provide incentives for the building of reserves beytmal reserves that meet the short term
needs for ancillary services. If one considers genera@épacity as a separate product that is
needed in order to provide reliable electricity sgythen the supply of that product can be
controlled either through prices in the form of capapayments or through quantity control
in the form of capacity obligation; then the casedoantity control can be supported by the
classic prices vs. quantities argument. The basic argusehat the demand function for
capacity is nearly vertical while the supply functisnflat. Thus a small error in price will
result in a large error in quantity so that direcmfity control is superior (Oren, 2003).

6.2.3 The drawbacks of the existing capacity mechanisms

The reliance of capacity mechanisms on engineeringebaalculations has been one major
source of criticism. Both the price (VOLL) used in caipapayments and the quantity (the
suppliers capacity allocation) used in capacity okibgs are administratively set by the
system operator. In the case of capacity paymentsagarret al. (2002) point out that the
VOLL chosen by the system operator has no market basseawplified by the VOLL used

in the former English Pool (see section one). Chuarty \&n (2000) suggest that using
VOLL figures based on demand side bidding would previaetter VOLL estimates.
However, the fundamental issue lies in the fact VOhLtias among consumer categories, and
with the duration of the supply interruption as wasl whether the interruption is scheduled
and consumers forewarned or not. Therefore an efficpacity payment design based on a
realistic VOLL estimate would have to be time and consttgpe varying, which would lead
to a very complex calculation. Choosing a second-bestage VOLL is the most that is
likely to be feasible, coupled with demand side bigdor large consumers.

Capacity obligations imposed on suppliers and ICAP msuseffer a similar problem:
the allocation of capacity among the different sugpliis doneex ante by the system
operator according to engineering simulations. Howeawany electricity dispatch constraints
only manifest themselves in real time, and thugxapostrevision of the capacity obligation
of each supplier would be requirdgesidesOren (2003) argues that one of the fundamental
problems with capacity markets is their disconnectedness énergy markets. In the long
run, the expected social cost of unserved energy lestext by the energy-only market prices
should equal the marginal cost of incremental capatitywever, the separate capacity
markets created for trading reserve capacity requirerseh through engineering based
methods may produce prices that are not in equilibriuth the energy market prices. For
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instance, overestimating the expected cost of lost l@adld create artificially inflated
demand for capacity and result in high capacity grighich in turn will lead to overcapacity
that results in suppressed energy prices and sociallijcieat production and consumption.
Similarly, capacity payments based on such calculatiangdatend to suppress energy prices
to or below marginal cost resulting in excess consumptnahexcess generation capacity.

Another problem that capacity payments and obligatishare lies in the LOLP
calculation. Graves et al. (1998) and Hirst et(2000) point to the fact that the LOLP
calculations often employ simplistic models of probabdissilure (e.g. Poison arrivals) and
do not account for more complex phenomena such as tleatives of operators to keep
plants running during peak price periods. Both theit@riness in the VOLL and the
approximate nature of the LOLP calculation are {ikel result in a mismatch between energy
market prices and capacity values set directly or wiagacity market induced by capacity
obligations. Furthermore, as British Pool reviewed ictisa one revealed, the predictability
of calculated capacity payments can lead to gamirh raanipulation of the payments in
concentrated markets.

Most importantly, capacity payments or mechanisms thampttéo mitigate price
volatility can be thought of as targeting the symptoatber than the cause of electricity
mechanism deficiencies. Fraser (2003) argues, thaatkeof demand response in electricity
markets is the heart of the problem, and that FERC'pgs@&d Resource Adequacy
Requirement (RAR) in the U.S. Standard Market De$®8vID) does not address the roots of
the problem. Any regulatory intervention requirestmay since measures taken to ensure
generation adequacy may have the effect of suppreseengy prices due to excess capacity
or perverse incentives so that the necessity of such nesasecomes self-perpetuating. This
has clearly been the case in Argentina, where laagaaity payments that were paid on the
basis of generated energy induce generators to balwbelarginal cost so as to increase
production and capacity payment revenues.

Borenstein and Holland (2002) show that attempts toecbithe level of investment
through taxes or subsidies on electricity or capaciyualikely to improve matters, because
these interventions create new inefficiencies. Thegrafizat a subsidy to capacity ownership
financed by a tax on retail electricity is partialjaproblematic. Similarly, Shuttleworth
(1997) recommends that regulators concentrate on rogeati appropriate investment climate
by eliminating all extraneous sources of risk, such aslaegy risk, and other obstacles to
investment. If some form of transitional capacity oliiigamight be desirable in markets that
are not already workably competitive, these mitigatio@asures should be designed with a
strictly limited lifetime (a sunset clause), and/or tal @nder predetermined conditions (most
importantly, once there is adequate demand response).

6.2.4 The British case

Should a capacity payment or obligation be reinioadl in Britain? Capacity mechanisms
were used in the England & Wales Pool market uni12@nd section one studied the flaws
of the Pool capacity payment design. The standatdhaegt in favour of capacity payments is
that regulatory intervention is needed to compenfsateegulatory interference in the energy
market. Provided that the UK government sticks to itara@ment to “interfere the minimum

with market forces”, and that regulatory uncertaiistyeduced in the eyes of investors and
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their bankers, this argument does not appear to makergystase. A capacity mechanism
would provide steadier revenues for generators argllibtier investment incentives, but the
important issue lies in how the costs of such a mechanismacemwith its benefits.

The UK Government commissioned a study by NERA in 2002vew the case for a
capacity payment to be reintroduced (NERA, 2002ERN estimated that introducing a
capacity payment instrument could increase costs to pwrsuby some £151 million per
year and therefore recommended the UK Governmentonatiopt such a strategy. On the
basis of this study, the 2003 Energy White Paper cdeduhat “the case has not been made
for such an instrument in the UK” (DTI, p86 at 6.48FERA’s calculation appears, however,
to be highly debatable and greatly overestimatesdbeaf such a capacity instrument. First,
the chosen methodology consisted of doing a basic esitmulof the increase in customers’
electricity bills if the system reserve is to be mairgdimrtificially at higher levels than the
assumed market reserve level. Such a methodology doé&skeanto account the benefits to
customers of maintaining a higher capacity margin, namébyver Loss of Load Probability,
i.e. less frequent power shortages. A serious cost-bearedlysis would have included the
value consumers placed on better reliability (this@d@ done by multiplying their VOLL by
the difference of LOLP in the two scenarios). Secdinel assumptions on which NERA based
its calculation greatly over-estimated the reserveedfice in the two scenarios. If
maintaining a 20% capacity margin is a realistic estiroathe level a system operator would
choose, the assumed 8% market-determinated capacity napggars very low compared to
the capacity margins observed in the market. In 20@&Bicapacity margin was expected to
be at an historical low point at 16.2 %, but markeispures subsequently increased it above
20%. Re-introducing a capacity payment instrumentlavtierefore probably increase costs
to consumers by much less than the £151 million NERA estjnaatd could provide a
comfortable ‘safety-belt’ to the government.

However, as far as investment incentives are concetheddanger is to jump to
conclusions and confuse the source of the problem @ndymptoms. The roots of the
problem under NETA lie in the flawed balancing meubm design, and the reforms should
concentrate first on improving price signals in timesazrcity (see section three). If OFGEM
sticks to the average imbalance pricing methodology ptite biases introduced in times of
scarcity could lead to inadequate investment decisiand, a capacity mechanism will
ultimately be required to maintain generation adegublowever, reforming the Balancing
Mechanism to come back to a single marginal imbalanae pvould provide better price
signals, and the case for reintroducing a capacitynpay in a well working ‘energy-only’
market then becomes a policy one.

Ultimately, the choice between a well working eneogyy system and a market
supplemented by capacity payments or obligations isieypdhoice as regard to the level of
volatility that policy makers are willing to see iretimarket. One could indeed consider the
introduction of capacity payments as a proactive measuhe form of a mandatory hedge or
insurance that will assure that prices stay within aaflgcacceptable range, which indeed
bears a cost. Besser et. al. (2002) make such an argtondetend the requirement of a
capacity obligation in FERC’s SMD, by saying that tiedatility of energy-only markets has
a socially and politically unacceptable cost. Thus]evlectricity markets may be delivering
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adequate levels of investment, price spikes are testwgrgment commitment to allow
markets to sort things out.

In Britain, however, there are two factors that stdwlp give the government greater
confidence to rely on market mechanisms to resolve grgcds crisis. First, there has been a
long history of open electricity markets, which hagd to a better utilisation of generating
capacity and lower electricity prices over severargeThe fact that customers have already
enjoyed several years of benefits should increase end&lthat the electricity markets do
create benefits for end consumers. Second, both thustigdand the regulator have gained
considerable experience on the operation of el@gtnoarkets: the maturity of the market
players, combined with relative flexibility of the NTBE markets arrangements, which have
proven to be much easier to amend than the Pool,&help going through sustained price
spikes periods without the need for regulatory intetios.

7 CONCLUSIONS

The old vertically integrated franchise monopoly modetier state ownership or cost-of-
service regulation was normally able to finance aeguired capacity in generation or
transmission to deliver defined security standards amdett energy policy requirements of
energy independence or fuel diversity. That modelasionally experienced financing
difficulties if governments restrained final prices Italigh that was more of a problem in
developing countries) and certainly provided poaeirtives for delivering investment in a
timely and cost-effective way.

In liberalised markets investment must be profit motivatea] under current EU
Directives capacity choices are left to the marketepk if there is a potential threat of
shortage (at which point tenders can be acceptedeforplant). The reliability of electricity
supply has been the principal motivation for many te@inand economic constraints
imposed on market designs. There is as yet no clear acadensensus on which market
design provides the least distorting long-term investniergntives. The Pool design had
many advantages in this regard: its compulsory charactated liquidity and a reference
marginal system price on which to build hedging cantaln addition, capacity payments
provided an additional source of revenue that fatdd entry by Independent Power
Producers. However, the flawed calculation of theL@nd LOLP and initially excessive
market concentration lent itself to gaming by genesato

Three years after the controversial change NETA foe@entralised pay-as-bid energy-
only market framework, there has been much conceantigcthat the drought of investment
might endanger generation adequacy. It is worth gdtiat the ending of the Pool coincided
with a massive decrease in generation concentratiewljsry, 2004), so that comparisons
before and after risk conflating changes in marketgtheand market structure. Theoretical
rationale and practical experience suggest that grmry markets with spot prices that are
allowed to reflect scarcity rents will generate sudfiit income to allow capacity cost
recovery by generators. NETA went through its firsesdrtest during 2003 with success, as
forward prices increased in response to a forecastitgshortage for the winter, triggering
the reconnection of mothballed plants. The clarifaratof NGT role in procuring reserve
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capacity showed that OGEM recognised the essentialofallee system operator in energy
only markets to ensure security of supply.

However, several market design changes appear necesBH# YA is to work well as
an energy only market. The current decentralisedupenmeent of reserve capacity increases
the costs of system imbalance, and dual imbalance pramdpined with a weighted average
calculation mutes scarcity signal that constitute peskegator revenues in an energy only
market such as NETA. Calculating two marginal imbalapoees does not appear as a
satisfactory solution, as it would raise the spread letwiee two prices and thus worsen the
current tendency of market players to over-conthe.thus recommend that NETA adopts a
single marginal imbalance price. Further, NETA haséhilo improve demand participation
in the balancing mechanism, especially for small consurtienslividual metering equipment
does not appear cost effective, simple fuse-activaitad reduction devices and financial
quality differentiated contracts should be encourdgethe regulator.

Turning to the current hedging and financing difftes of power projects, we show
that the absence of liquid forward markets and corredipg contracts for more than a few
years makes merchant investment in electricity more rigky, the wave of IPP projects
financed by long-term PPAs ended with the endinghef franchise in Britain. Ending the
domestic franchise in 1999 removed the ability ofRECs to write long-term contracts with
generators that could be passed through to the mgdated consumers. Financing capital
intensive investments will therefore require alterreafowrms of finance.

On the other hand, the trend to vertical integratio most markets, and horizontal
integration on the Continent, suggests that larger eomp are actively reducing risk
exposures. Horizontal integration may confer sufficieatrket power to increase the price-
cost margin to the point that investment becomes aiteactither to themselves if they wish
to maintain market share, or to entrants attractedhéyptospect of high prices sustained by
market power. Size itself and the ability to operatdifferent markets also reduces the risk of
individual investments. The regulator and competitiotharity should however carefully
monitor what could be defined ascampetition versus generation adequdcyde-off: a
critical size is required for generators to be ablaviihstand the risks of investment in a
liberalised market, but horizontal reintegration rais@rket power concerns. Vertical
integration in the presence of market concentratlsa eises concerns and tends to further
reduce market liquidity and raise entry barriers.

Different market designs, with separate payments foroifgpar reserve obligations
have the advantage of not relying on infrequentegpspikes to remunerate reserve capacity
(or not relying on the market to devise suitable riskAsiy contracts). Re-introducing a
capacity payment could lower market volatility, lfypoorly designed could entail substantial
costs and negative side-effects. If a reform of the riga@ Mechanism to limit price signal
distortions is not undertaken, and if the market isemain as unconcentrated as seems
desirable, such a mechanism to support investment may elrgriie required to maintain
generation adequacy. However, provided that theepmwlistortions of the balancing
mechanism are reduced, the demand response improveithaatioe government is willing to
withstand the political pressure during sustained psrmfdprice spikes, such a change in
market design may not be necessary.
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