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1. Introduction

All wholesaleélectricity marketscurrently operating inthe United Statesareunlikely toyield
significant consumer benefitsrelative to the former vertically-integrated monopoly regime because
of the divergent goals pursued by the regulators of the retail versus wholesale segments of the
industry. The federal government, through the Federal Energy Regulatory Commission (FERC),
oversees interstate wholesale electricity markets. State public utilities commissions (PUCs) have
jurisdiction over the retail electricity markets within their boundaries. These differences in
geographic scope imply that the same political or economic actor can have significantly more
influence over one of the two regulatory processes that impact a single geographic market. For
example, aformer vertically-integrated investor-owned utility should be able to exert significantly
moreinfluenceover itsstate PUC regulatory processthan it doesover thefederal regulatory process.
Ontheother hand, amerchant power producer with financial stakesinwhol esale marketsthroughout
the US should have relatively more influence over the federal regulatory process than it does over
any single state PUC regulatory process. These differences in relative influence imply that the
wholesale market policies pursued by federal regulators can bewildly at oddswith theretail market
policies pursued by state regulators.

These conflicting regulatory policies are the primary reason why all wholesale electricity
markets in the US have yet to yield tangible economic benefits to final electricity consumers.
FERC's desire to create wholesale electricity markets throughout the US has led them to give
electricity suppliers enormous discretion over how they bid and operate their electricity generating
facilities. In contrast, the attempts of state regulators to balance the competing pressures they face
from consumer groups and the remnants of theformer vertically-integrated monopoliesintheir state
has resulted in retail market policiesthat limit the product choices availableto final consumers and
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price. The market conditions that result from this combination of regulatory policies creates
significant opportunitiesfor generation unit ownersto earn enormouseconomic profitsfor sustained
periods of time, as occurred in Californiafrom May 2000 to May 2001.

Other USmarketsarenotimmuneto a“CaliforniaElectricity Crisis.” Theprobability of this
event and the magnitude of consumer harm would result depends on factors such asthelevel of peak
demand relative to the total generating capacity in the market, the share of this generating capacity
owned by each market participant, water availability (in regions that receive a significant fraction
of their energy from hydroel ectric facilities), the fraction of within-market demand met by imports
from outside of the region, weather conditions in the region, as well as the regulatory regime
governingretail market. Warning signsthat similar eventscould occur in other US markets appeared
before the summer of 2000.

If state PUCs implement the physical and legal retail market infra-structure essential to
support a competitive wholesale market, the events of May 2000 to May 2001 in California are
extremely unlikely to repeat themselves in other wholesale markets. There are three essential
componentsof thisretail market infrastructure. First, all final customersmust havereal-time meters
to record their consumption at the same level of time aggregation that wholesale prices are set.
Second, retail competition must be implemented in a manner that does not favor the incumbent
retailer or any of itsunregulated affiliates. Finally, state-level regulation of the retail sector must
continue to protect the interests of consumers, but in a manner that enhances rather hinders the
ability of consumers to benefit from active participation in the wholesal e el ectricity market.

Unlessall customers have real-time meters and pay the real -time whol esal e spot price asthe
default for all of their energy purchases, a wholesale market that ultimately benefits consumers
relativeto theformer monopoly regimeisvery unlikely to develop. Thisrequirement to pay thereal -
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time price by default does not force any customer to pay thereal-time pricefor al or even aportion
of their electricity consumption in any hour. The crucial feature of this requirement is that a
customer must sign aforward contract with aretailer to obtain afixed-price supply commitment for
pre-specified duration. Retailers are then free to sign fixed-price contracts with any electricity
producer to hedge their wholesale price risk.

Competition to attract consumers will provide strong incentives for retailers to keep their
wholesale energy purchase costs as low as possible. Only those retailers with the least cost blend
of forward and spot wholesale electricity can offer the most attractive pricing plans to fina
consumers. Moreover, with thewidespread depl oyment of real-timemetering technol ogy inthelocal
distribution network, each retailer can compute precisely how much it ispaying in wholesale energy
costs to serve each customer and not have to rely on representative hourly consumption patterns
approved by the state PUC to approximately these costs.

Because retail competition should impose downward pressure on retail prices, state PUCs
no longer need to regulate retail electricity rates. However, they must still actively foster a
competitive wholesale market. This requires managing the process of separating the supply or
eectricity retailling businessfrom thelocal distribution network business of theincumbent investor-
owned utility. The PUC must also set the regulated pricesthat al electricity retailers, including the
newly unregulated incumbent electricity retailer, pay for use of the local distribution network. A
new, but very important, role for State PUCsisto monitor the level of wholesale market price risk
borne by all competitive electricity retailers to ensure that they are able to meet their current and
futureelectricity supply obligationstofinal consumers. PUCsmust ensurethat every retailer serving

customers in their state has procured sufficient forward market commitments for fixed-price



wholesale el ectricity to cover these retail obligations. This oversight processis very similar to the
cash or short-term reserve monitoring requirements in the retail banking sector.

To provide tangible evidence of the potential benefits of universal real-time meters and
default real-time pricing (unless a customer electsto signed forward contract with aretailer) and the
costsof failing to enact these policies, the paper presentsan analysis of the experiencewithreal-time
pricing for largeindustrial and commercia customersinthe England and Wales el ectricity markets.
Thisanalysis showsthat benefits of real-time meters and real -time pricing and the cost of failing to
implement these policies are highest in markets with volatile wholesale prices.

Thefollowing section arguesthat pricevolatility playsacrucia rolein creating awholesale
market that provides tangible benefits to final consumers. This section argues that attempts to
eliminate price volatility by regulatory interventions such as price caps or bid capswill most likely
create a spot market with less spot price volatility but higher average prices than a market without
theseregulatory interventions. This section concludesthat without some pricevolatility consumers
have little incentives to make the investments necessary to realize significant benefits from a
competitive wholesal e el ectricity market.

The final section of the paper recommends aretail market infrastructure for the California
electricity market. A plan for introducing real-time meters, default real-time pricing, retail
competition and getting the state out of the business of buying power on behaf of California
consumersispresented. Thisplanisdesigned to minimizethe coststo Californiaconsumers of the
eventsof May 2000 to May 2001 and the associated forward contractsthat the state signed asaresult
of FERC’ sfailureto enforce the just and reasonabl e rate provision of the Federal Power Act. This
plan will also alow California consumers to realize the full benefits of retail competition as soon

aspossible.



The remainder of the paper proceeds asfollows. First | characterize both the nature of the
conflict between federal and state regulators that the existsin al US wholesale electricity markets
and itsimpact on the performance of these markets. The paper then lays out the essential features
of the state-level retail market policies necessary to support a competitive wholesale market that
benefitsfinal electricity consumers. This section providesadetailed discussion of each of thethree
features of the recommended retail market infrastructure described above and how they addressthe
current market performance problemsin all existing competitivewholesaleelectricity markets. The
paper then summarizes the existing evidence on the actual performance theseretail market policies
in other markets from around the world. The paper then turns to a summary of the performance of
real-time pricing for a sample of customers in the England and Wales electricity market. The
following section discussestheimportant of rolewholesalepricevolatility in providing the necessary
incentivesfor wholesale market that benefitsfinal customers. Thelast section appliesthe analysis
of thispaper to the Californiaelectricity market to devise plan for minimizing the costs of the events
of May 2000 to May 2001 to California consumers and maximizing the likelihood that they will
benefit fromwhol esale competition assoon aspossible. The paper concludeswith abrief discussion
of the necessity of providing the proper the incentives to both the supply and demand sides of the
market in order for wholesale competition benefit to final consumers.

2. Conflict Between Federal and State Regulatory Processes

Thissectionfirst laysout the historical background for the conflict between federal and state
regulators. | then discusstheincentivesand constraintsfaced by FERC and contrast those with those
faced by state PUCs. As should be clear from this discussion, the incentives faced by each
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the potentia for conflictsin the future similar to the one currently in progress between California
and FERC. This section concludes with several suggested remedies for this conflict.
2.1. Originsof the Current Federal-State Regulatory Conflict

The former vertically integrated monopoly regime in the US electricity supply industry
created limited opportunitiesfor conflictsbetween stateand federal regulators. Thisregimeinvolved
few interstate spot market transactions of wholesale electricity, because in exchange for its lega
status as monopoly for a given geographic area, each vertically-integrated monopolist had an
obligation to serve al retail demand a price set by the state PUC. States also played a major role
transmission and generation capacity planning decisions of itsinvestor-owned utilities. Thismodel
for the electricity supply led to an industry dominated by state-level oversight, with most interstate
electricity transactions on a long-term contract basis. The vast mgority of short-term interstate
electricity transactions were for reliability reasons because the state-level obligation to serve all
demand at the regulated retail price imposed the entire risk of expensive spot market electricity on
the investor-owned utility. In response to this state-level regulatory dominance, transmission
networks were designed to serve state-level markets and interstate electricity sales for reliability
reasons only.

The Arab Oil Embargos in the early and late 1970s disturbed this equilibrium in the US
electricity supply industry. After thefirst price shock, state regulators and investor-owned utilities
continued with their capacity expansion plans at historical rates despite rapidly increasing oil and
natural gas prices over thistime period. These higher input fuel price significantly increased the
price of retail electricity, which led to a significant reduction in the level and rate of growth of US
electricity demand. This slower growth in demand rendered unnecessary a number of the large
nuclear and coal facilities under construction at the time. As conseguence, many state regulators
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began to disallow the recovery of these construction costs from retail electricity rates. Inresponse,
virtually all construction new generating capacity by investor-owned utilities ceased. However, the
demand for electricity continued to grow, abeit at alower rate than before the 1970s.

Concerns about having sufficient generating capacity to meet this growing demand led
federal policymakers to pass legislation designed to foster the interstate wholesale electricity
markets. Thisprovided investor-owned utilitieswill another source of generating capacity that was
not explicitly subject to the state-level regulatory process. Instead of having to gain state-level
regulatory approval for anew generating facility, theinvestor-owned utility merely had to obtain the
PUC’ s consent for the terms of along-term supply contract with a wholesale electricity producer.
The continued reluctance of investor-owned utilities to embark on large-scale new capacity
construction programs for fear of future regulatory disallowances despite continuing growth in
electricity demand led to an active competitive whol esal e el ectricity sector in many parts of the US.

As the amount of energy delivered to final customers produced by independent power
producers grew, so did their political clout and their demands to be able to sell larger volumes of
electricity over longer distances. In response, FERC enacted policies to provide to access the
transmission grids of theinvestor-owned utilitiesto facilitate these sales. A variety of FERC orders
during the 1990's, most notably, Order 888, attempted to provide non-discriminatory access to
unused transmission capacity controlled by the investor-owned utilities to wholesale power
producers. However, the investor-owned utilities had little incentive to operate generating and
transmission facilities to leave much unused transmission capacity to wholesale power producers
because this might allow wholesalers to sell to one of utility’s large customers. The regime of
voluntary access of unused transmission capacity was largely view by the independent power
producers and FERC as unsuccessful at promoting competitive wholesale el ectricity markets.
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In response, beginning with California in early 1998, competitive wholesale electricity
markets were formed. These markets required the investor-owned utilities to turn over control of
their transmission grids to an independent system operator (ISO) to provide open-access to those
suppliers-both the former incumbent investor-owned utilitiesin the state and theindependent power
producers—willing to pay the highest priceto accessthetransmission network. If the necessary retail
infrastructure exists in the states with this form of wholesale competition, then only those
competitive retailers able to supply to final customers at the lowest possible price will be able to
survive. A competitive retail sector with minimal barriersto entry should therefore provide strong
incentives for all suppliers of wholesale electricity to sell at the lowest possible price.

It isimportant to emphasize that if more flexibility is given to electricity wholesalers, more
flexibility must begivento electricity retailers. If FERC giveswholesalers wide-ranging discretion
to operate their facilities to maximize the profits, then state regulators must give retailers the same
amount of discretion to buy wholesale and sell retail electricity to maximizetheir profits. Virtualy
all regulatory restrictions on the behavior of electricity retailer will hinder their ability to foil the
attemptsof electricity whol esalersto raiseelectricity pricesand thereforeimpose significant potential
harm on final consumers.

Unfortunately, there arevery strong incentivesfor state PUCsto do just that. First, fromthe
perspective of the state politician or PUC, the introduction of wholesale competition with an ISO
meansthat the statelosesitsability to control retail electricity prices. The FERC regulateswholesale
electricity markets and to the extent that a single state, even one aslarge as California, is part of an
even larger integrated multi-state wholesale market, the state PUC cannot control wholesale

electricity prices within its boundaries.



The choice facing policymakers in states that have not yet re-structured is to retain the
vertically integrated monopoly regime with its associated significant state-level control over retail
electricity prices, or atransition to wholesale market regime with the potential of lower wholesale
prices through competition but with significantly less control over retail electricity prices. Before
the events of May 2000 to May 2001 few state policymakers believed there was a significant
downside risk to electricity industry re-structuring. Because virtually all of the states that have yet
tore-structure have averageretail electricity priceslower thanthe USaverage, policymakersinthese
states are weighing the potentia costs versus benefits of electricity restructuring and are electing
delay, and in some case indefinitely, their industry re-structuring plans.

The California crisis has shown that downside risk of restructuring can be enormous. The
lack of evidence that consumersin any US wholesale market have received tangible benefits from
wholesale competition relative to the former vertically integrated monopoly regime suggest that the
likely benefits to consumers are limited. However, as discussed above, there is alternative
explanation: the lack of coordination between wholesale and retail regulatory policies has not
allowed it to do so. | now discussthereasonsfor this conflict between federal and state regul ators.
2.2. Incentives and Constraints Facing FERC

The Federal Power Act of 1935 established the regulatory framework for federal oversight
of wholesaleéelectricity markets. It formed the Federal Power Administration, the predecessor of the
FERC and established for requirements for wholesal e el ectricity pricesthat FERC hasthe authority
to enforce. The Federal Power Act requires that FERC set “just and reasonable” wholesale
electricity prices. The following passage from the Federal Power Act clarifies the wide ranging

authority FERC hasto fulfill its mandate.



Whenever the Commission, after a hearing had up its own motion or upon
complaint, shal find that any rate, charge, or classification, demand, observed,
charged or collected by any public utility for transmission or sale subject to the
jurisdiction of the Commission, or that any rule, regulation, practice, or contract
affected such rate, charge, or classification is unjust, unreasonable, unduly
discriminatory or preferential, the Commission shall determine the just and
reasonablerate, charge, classificationrule, rule, regulation, practice or contract to be
thereafter observed and in force, and shall fix the sameby order (Federal Power Act
of 1935).
Historically, just and reasonable pricesarethosethat recover all prudently incurred production costs,
including areturn on capital invested. The Federal Power Act also mandatesthat if FERC findsthat
electricity has been purchased at unjust and unreasonable prices it must order refunds of any
payments in excess of just and reasonable rates.

For sixty years FERC implemented its obligations to set just and reasonabl e rates under the
Federal Power Act by regulating wholesale market prices. During the 1990s, based on the belief that
if appropriate criteria were met, “market-based rates’ could produce lower prices and a more
efficient electric power system, FERC changed its policy. It began to alow suppliers to sell
wholesale electricity at market-based rates but, consistent with FERC’ s continuing responsibilities
under the Federal Power Act, only if the suppliers could demonstrate that the resulting priceswould
bejust and reasonable. Generally, FERC allowed suppliersto sell at market-based ratesif they met
aset of specific criteria, including ademonstration that the rel evant markets would be characterized
by effective competition. FERC retains this responsibility when a state decides to introduce a
competitive wholesale electricity market. In particular, once FERC has granted suppliers market-

based pricing authority it has an ongoing statutory responsibility to ensure that these market prices

are just and reasonable.
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FERC' s ability to determine both whether arate isjust and reasonable and what actions are
appropriate to fulfill its statutory mandate to set just and reasonable rates, creates significant
opportunities for conflicts between federal and state regulators. Specifically, FERC’ s recognition
that only a market characterized by effective competition yields just and reasonable rates can lead
to disagreements between state and federal regulators over what constitutes amarket with effective
competition. Clearly, a market without effective competition, the most extreme case being
monopoly, can set prices far above the historical just and reasonable rate standard for sustained
periods of time.

The history of federal oversight of the industry described above illustrates that FERC has a
very different perspective on the role of competitive wholesale markets than state PUCs or state
policymakers. Thisdifferenceisduein large part to the pressures put on FERC by the entities that
it regulates versus the pressures put on state PUCs and policymakers by these same entities. The
merchant power producers have been very supportive of FERC's goal of promoting competitive
wholesale markets. These companies havetaken partin anumber of lawsuitsand legidative efforts
to expand the scope of federal jurisdiction over the electricity supply industry.

Themore FERC expandsit authority over accessto the UStransmission network, the greater
will be the opportunities for merchant power producers such as Enron, Dynegy, Reliant, Mirant,
Duke, and Williamsto competewill theincumbent investor-owned utilitiesto sell electricity tofinal
customers. When the merchant power sector appliesit considerable political and economic clout
to expand the extent of federal oversight over the industry, it is furthering the stated policy of the
FERC to promote competitive wholesale markets. In this sense, there is a clear commonality of

goals between FERC and the merchant power sector.

11



2.3. Incentives and Constraints Facing State PUCs and Policymakers

State PUCs and policymakersface avery different set of incentives and constraintsfrom the
FERC. First, for morethan 50 years, state PUCs have set the retail price of e ectricity and managed
the process of determining the magnitude and fuel mix of new generation investments by the
investor-owned utilities within their boundaries. This paternal relationship between the PUC and
the firms that it regulates makes it extremely difficult to implement the necessary physical and
regul atory infrastructure necessary for a competitive wholesal e market.

Neither the state PUC nor the incumbent investor-owned utility benefits from the
introduction whol esale competition. The state PUC loses the ability to set retail electricity ratesand
the investor-owned utility faces the prospect of losing customers to competitive retailers. It is
difficult to imagine a state regulator or policymaker voluntarily giving up the authority to set rates
which can benefit certain customer classes and harm other customer classes. Because every citizen
of astate consumes some electricity, the rate-making processis an irresistibly tempting opportunity
for regulators and state policymakers to pursue socia goalsin the name of industry regulation. In
addition, the introduction of wholesale competition aso limits the scope for the state PUC and
policymakers to determine the magnitude and fuel mix of new generating capacity investments.
Finally, different from the former regulated regime where the PUC and state played amajor rolein
determining both the magnitude of new capacity investments and the input fuel for this new
investment, inthe competitiveregime, these decision will be made by the merchant power producers.

For these reasons, the expansion of wholesale competition and the creation of the retail
infrastructure necessary to support it directly conflict with many of the goals of the state PUCs and
incumbent investor-owned utilities. The state PUCs and policymakers lose the ability to order
economic transfers from certain groups of electricity producers and consumers and award them to
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more politically powerful or favored groups of consumers and producers of electricity. Becauseit
isaformer monopolist, the incumbent investor-owned utility only standsto loseretail customersas
a result of the implementation of effective retail competition. It is usually among the top-5
employersinthestate, soitisableto exert influenceover the state-level regulatory processto protect
its financial interests. Because the state PUC loses much of its ability control the destiny of the
electricity supply industry withinitsboundarieswhen whol esaleand retail competitionisintroduced,
theincumbent investor-owned utility findsavery sympathetic ear to arguments against adopting the
retail market infrastructure necessary to support a competitive wholesale market.

FERC' s statutory responsibility to take actions to set just and reasonable wholesale rates,
provides state PUCs with the opportunity to appear to fulfill their statutory mandate to protect
consumers from unjust prices, yet a the same time serve the interests of their incumbent investor-
owned utilities. The state can appease the incumbent investor-owned utility’s desire to delay or
prohibit retail competition and by relying on FERC to protect consumers from unjust and
unreasonabl e whol esal e prices though regul atory interventions such as price caps or bid capson the
wholesale market. However, the events of May 2000 to May 2001 have emphasi zed, markets do not
always set just and reasonabl e rates, and FERC’ s conception of policiesthat protect consumers may
be very different from those the state PUC and other state policymakers would like FERC to
implement.

Because FERC a so decides whether wholesale rates are just and reasonable and determines
what actions are appropriate to ensure that rates are just and reasonable, state PUCs and
policymakersthat rely only on FERC to protect consumers from the exercise of market power may
betaking an unacceptably largerisk. AsCalifornialearned over the past year, along time can elapse
before the necessary legal and political pressure can be brought to bear on FERC to fulfill its
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statutory mandate to protect consumers in amanner that state policymakersfind acceptable. Inthe
meantime, an enormous amount money can be extracted from consumers, taxpayers and the
shareholdersof theincumbent el ectricity retailersasresult of theunilateral exercise of market power
made possible by poorly designed state-level retail market policies.
2.4. Solutionsto Federal Versus State Regulatory Conflict

There are anumber of approachesto resolving this federal versus state regulatory conflict.
All of theminvolvetheexplicit recognition that markets do not always set just and reasonabl e prices,
and are only unlikely to do so unless consumers are given strong incentives to take the appropriate
pre-cautionsin advanceto avoid paying high spot prices. Thissection first describestheincentives
faced by final customers as aresult of thisreliance on federal oversight to protect retail consumers
from the exercise of market power in the wholesale market. This is followed by severd
recommended changes in the FERC oversight process that will provide strong incentives for final
demand to become the active participant in the wholesale market.
24.1. TheMarket Outcomeswith Only Federal Oversight

The physical characteristics of electricity make it extremely susceptible to the unilateral
exercise of market power. Supply must equal demand at every instant in time and at every location
in the transmission grid. Electricity cannot be stored without incurring significant cost. All
electricity must bedeliveredtofinal consumersthrough asingletransmission grid subject to periodic
congestion. It takes approximately 24 monthsto build anew state-of-the-art generating facility, not
including the time to obtain the necessary regulatory and environment approvals for the new plant.
All of these factors imply that unless consumers purchase a substantial fraction of their expected

demand on the forward market, they face the risk of high spot prices for sustained periods of time.

14



However, consumers have theincentive to makethe necessary forward market purchasesonly if the
appropriate state-level retail market infrastructure isin place.

FERC has chosen to mitigate consumer harm in wholesale marketswith inadequate forward
hedging by implementing price caps or bid caps on the spot wholesale market. However, price and
bid caps on the spot market dull the incentives that consumers have to enter into forward contracts,
because they limit the consumer’ s exposure to high spot prices from failing to hedgein the forward
market. Moreover, price capsonthe spot market reducetheincentivesthat consumershavetoinstall
the technologies that allow them to alter their demand in respond to hourly wholesale prices. The
maximum saving from reducing demand in a given hour is much less in a wholesale market with
price cap of a$100/MWh versusto a spot market without a price cap. Lower price or bid capson
the spot market imply less market efficiency-enhancing investments by consumers. A price cap on
the wholesal e spot market only masksthe symptoms of poorly designed wholesale and retail market
policies. It provides no incentive to enhance the long-term efficiency of the market.

2.4.2. FERC Policy Changesto Resolve Feder al-State Conflict

FERC's desire to promote wholesale competition and its responsibility to set just and
reasonabl e whol esal es price presents the following dilemma. FERC can intervenein the market to
protect consumers and impose a price cap on the spot market. This action would provide concrete
proof to state policymakers that there is little need implement the appropriate retail market
infrastructure to protect consumers from the exercise of market power by electricity producers.
Alternatively, FERC can refuse to intervene and therefore provide strong incentives for state PUCs
to adopt the appropriate retail market policies that will allow wholesale competition to benefit
consumers. The first choice results in wholesale market price caps with the shortcoming listed
above. The second choice can cause asustained political conflict between state officialsand FERC
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over theneed tointerveneto protect consumersfrom unjust and unreasonablewholesaleprices. This
process can lead to the transfer of enormous amounts of wealth from electricity consumers to
electricity producers similar to what occurred during the period May 2000 to May 2001 in
California. Neither choiceis particularly attractive.

One solution isto eliminate of the just and reasonable rate standard of Federal Power Act
when a geographic market that makes the transition to the ISO model of wholesale competition. If
FERC has alega requirement to maintain just and reasonable rates in a competitive wholesale
market, states have limited incentivesto enact retail policiesthat allow consumersto realizethefull
benefits of wholesale competition. Ideally, such apolicy change would involve federal legislation.
With this policy change in place, any state considering re-structuring would recognize that citizens
must bear the full costs of any failure to implement policiesthat foster effective retail competition.

An dternative solution would require FERC to issue an order stating that at some pre-
specified date in the future all market transactions are per se just and reasonable because they
involve voluntary trades between awilling buyer and awilling seller. Althoughitisvery likely that
FERC sauthority to issue such an order would be challenged on legal grounds as not enforcing the
Federal Power Act and for being inconsi stent with 50 years of |egal precedent, if it stands, thispolicy
would provide strong incentives for states to implement retail market polices that allow consumers
to benefit from wholesale competition.

Toreducethelikelihood of alegal challengeto thisorder, FERC could pick adate of two or
threeyearsin thefutureto makethispolicy change effective. A timehorizon of morethantwo years
in the future is necessary because no firmis likely to be able to exercise significant market power
at thistime lag between signing an agreement and delivering the electricity. Competition to supply
electricity at thistimehorizontakesplacebothamongall firmscurrently owning generating facilities
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and all firms with ability to construct new generating facilities. FERC argue that by giving this
amount of advance notice of itspolicy change, al geographic regions have the opportunity purchase
thelir electricity needs at forward market prices that reflect effective competition. Any load serving
entity that does not engagein the appropriate amount of forward market purchases does so at itsown
risk.

In closing this section, it isimportant to emphasize that unlessfinal consumersface the risk
of high hourly spot prices and are able to capture the full benefits of altering their demand in
response to spot price movements, there is unlikely to be a sufficient amount of hedging activity to
prevent sustained periods of very high spot prices. Unlessthetransition from aregimewhich shields
final consumersfrom the hourly spot priceis madewith asufficiently longtimelag, final consumers
may be forced to purchase electricity at extremely high pricesfor aslong as two years.

3. Retail Market Infrastructure Essential to Support Workable Wholesale Competition

Thissection describesthethreeessential featuresof the state-level retail market infrastructure
necessary to support awholesale market that benefits final consumers. | first discuss the necessity
of universal real-time metering. Becausethisoverhaul of the metering infrastructurewill taketime,
| suggest a scheme for its implementation. The next subsection focuses on the role of retail
competitionin creating awhol esalemarket that benefitsfinal electricity consumers. It describeswhy
sustainable retail competition is impossible without the widespread implementation of real-time
meters. The final subsection outlines the role for state PUCs in a fully competitive retail market.
PUCsmust monitor the portfolio positionsof al electricity retailersto ensurethat they are not taking
imprudent gambles in forward electricity markets that may prevent them from fulfilling their

contractual obligations their retail customers.
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3.1. The Necessity of Real-Time M etering Technology

To understand the need for real-time metering technology, | first review the determinants of
firm profitability in the former vertically-integrated monopoly regime versus the competitive
wholesale market regime. | then describe why sustainable retail competition isunlikely to develop
unlessin any market unlessthereiswidespread implementation of real-time meters. Thissubsection
concludes with a discussion of the economics of implementing universal real-time metering for a
representative local distribution company.

3.1.1. Firm Financial Viability Under Competition Versus Regulation

Both theregulated monopoly regimeand the whol esale competition regimerequirethat firms
obtain sufficient revenues to cover total production costs over the year from al customers. The
difference between these two regimes is how firms recover these production costs.

The monopolist can serve many customers at a loss for long periods of time as long as it
earns significant revenues in exceed of production costs from other customers. This is possible
because it has alegal monopoly on the supply of electricity for a given geographic area and other
firms are prohibited by law from entering profitable segments of the monopolist’s business.
Consequently, the regulated regime can tolerate huge cross-subsidies from between classes of
customers as distinguished by their geographic location in the transmission network, their load
shape, or other observable characteristics.

The previous regime, the monopolist received the same regulated price for each KWh of
energy it supplied to afina customer on afixed retail rate. Thisis true regardless of the cost of
supplying a KWh to the final customer. Consequently, the monopolist has a strong incentive to

make investments which eliminate the number of hours when its whol esale energy costs are higher
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either because it must operate expensive peaking generation units or pay to have load curtailed by
its interruptible customers.

Under awholesale market regime, firms have must attempt to make profits on every KWh
of energy they sell. Because there are a number of suppliers of wholesale electricity, competition
among them will eventually erode any excess profit opportunities. Therefore, itisvery unlikely that
cross-subsidies across customer classes will persist in a competitive wholesale market.

The price aseller receivesfor each KWh it supplies depends on conditionsin the wholesale
market. Differencesin competitive conditions can lead to huge variations across hours of the day,
week, month or year in the price that a supplier receives for electricity sold in an hour. Different
from the regulated regime, the firm may be able to take actions which impact these market
conditions, and therefore the price it receives for electricity. If firmisable to thisraise price more
than it raises average production costs, then it is profit-maximizing for the firm to engage in
activitiesthat raiseitscostsof producing power, something the regulated monopoly hasnoincentive
to do.

Because firms in awholesale market earn their profits one hour at atime, it is crucial that
consumers pay for their electricity at these hourly prices. Schemes such asload-profile billing and
other methods which attempt to compute proxies for a customers hourly consumption using that
customer’ smonthly electricity consumption arelargely ineffective at providing the necessary hourly
price signals. The following example of load profile-billing illustrates this point.

Virtually all meters for small commercial and residential customers only can only capture
usageover thetime interval between meter readings. Inall marketsinthe US, metersfor residential
and small business customers are read on a monthly basis. This means that the only information
available to an electricity retailer about these customers is their total monthly consumption of
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electricity. Under aload-profilebilling schemethismonthly consumptionisdistributed acrosshours
of the month according to arepresentative |oad shape proposed by the retailer and approved by the
PUC. For example, let q(i,d), denote the consumption of the representative consumer in hour i of
day d. A customer with monthly consumption equal to Q(tot) is assumed to have consumption in

hour i of day equal to:
qp(Z,CI) = q(l>d)Q(t0t)

f: f: q(i,d)

d=1 i=1

This consumer’ s monthly wholesale energy bill is computed as

Monthy Wholesale Energy Bill = f: f: qp(i,d)p(i,d),

d=1 i=1
where p(i,d) is the wholesale price in hour i of day d. This expression can be simplified to

P(avg)Q(tot), by defining P(avg) as:

ﬁ: f:p(i,d)qp(i,d)

P(avg) — d=1 i=1

f: i q(i.d)

d=1 i=1

Despite this attempt to allocate monthly consumption across the hours of the month, in the end the
consumer faces the same wholesale energy price for each KWh consumed during the month. [If
P(avg) increases because the wholesal e prices are extremely high in several hours of the month, this
customer’ s monthly bill will increaseif his monthly consumption does not change. For example, if
this customer maintained the same monthly consumption but shifted its consumption during the
month from hourswith very highwhol esal e pricesto thosewith |ow wholesal e prices, the customer’ s

bill would be the same asif he didn’t change his pattern of consumption during the month.
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Without the ability to record a customer’ s consumption on an hourly basisit isimpossible
to implement a pricing scheme that allows the customer to realize the full benefits of shifting his
consumption from high-priced hours to low-priced hours. In a competitive wholesale market the
divergence between P(avg) and the actual hourly price can be enormous. For example, during the
year 2000 in California, P(avg) was equal to approximately 10 cents KWh despite the fact that the
price paid for electricity often exceeded 75 centsyKWh and was as high as $3.50/KWh for a few
transactions. In contrast, under the vertically-integrated monopoly regime, the utility received the
same price for supplying electricity that the final customer paid for every KWh sold to every
customer served.

Theimplementation of real-time metersfor all classes of customerswould allow pricesthat
reflect hourly wholesale market conditions to be charged to all customers for their electricity
consumption during each hour. A customer facing an hourly wholesale price of $3.50/KWh for any
consumption in that hour in excess of his forward market purchases would have a very strong
incentive to cut back during that hour. Thisincentive extends to reductions in consumption below
this customer’ s forward market purchases, because any energy not consumed below this forward
contract quantity is sold at the spot market price of $3.50/KWh.

The importance of recording consumption on an hourly basis for all customers can be best
understood by recognizing that a1 MWh reduction in electricity consumption is equivalent to a 1
MWhincreasein el ectricity production assuming that both the 1 MWh demand decreaseand 1 MWh
supply increase are provided with the same response time and at the same location in the

transmission grid. Because these two products are identical, in aworld with no regulatory barriers
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to active demand side participation, the magjor barrier being the lack of real-time meters, arbitrage
should force the prices paid for both products to be equal.

Onewould never think of charging agenerating unit anything but the real-time spot pricefor
all energy supplied over the period that the price was valid. These prices signal the generator to
when to supply more or lessenergy. The samelogic appliesto the demand side of market. But these
price signals cannot operate without the ability to record the hourly consumption at the customer
level.

To underscore the equivalence of demand reductions and supply increases, consider the
following hourly demand curve for acustomer, D(p). Let D(0) be the customer’sdemand at aprice
of zero. Define SN(p) = D(0) - D(p). If we add D(0) to the market demand, then SN(p) is this
customer’ s hourly supply curve for eectricity. It isno different from the margina cost curve of a
generation unit owner, which gives the true willingness to supply function for the generation unit
owner. SN(p) isthetruewillingness supply function for thiselectricity consumer. Any attempts by
this consumer to influence the market price by exercising its power as a buyer would use SN(p) as
the basisfor constructing its profit-maximizing bidding strategy. Similarly, any attempts by afirm
to influence the market price by exercising its power as aseller would use the firm’s marginal cost
curve as the basis for constructing its profit-maximizing bidding strategy.

3.1.2. Sustainable Retail Competition Requires Real-Time Meters

Real-time metering technol ogy iscrucia tothe devel opment of sustainableretail competition.

Thelogic for thisview follows. Competition among firms occurs because one firm believesthat it

can better serve the needs of consumers than firms currently in the industry. These firms succeed
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either by offering an existing product at a lower cost or by offering new product that serves a
previously unmet consumer need.

Consider thecaseof electricity retailingwithout real-timemeters. Theonly information each
retailer has is the customer’s monthly consumption of electricity and some demographic
characteristics that might be useful for predicting its monthly load shape, the q(i,d) described in
Section 3.1.1. The dominant methodology for introducing retail competition isload-profilebilling
totheretailer for the hourly wholesal e energy purchases necessary to serve each customer’ smonthly
demand. This scheme implies that all competitive retailers receive the same monthly wholesale
energy payment (for the wholesale electricity it allows the incumbent retailer to avoid purchasing
on this customer’s behalf) for each customer of a given type that they serve. Customer types are
distinguished by a representative load shape and monthly consumption level.

Under thismechanism, competitorsattract customersfrom theincumbent retailer by offering
an average pricefor energy each month, P(avg) as defined above, that it below that value offered by
other retailers. Theinability to measurethiscustomer’ sconsumption on an hourly basisimpliesthat
competition between el ectricity retail erstakes place on asingledimension, themonthly averageprice
they offer tothe consumer. Theopportunitiesfor retailersto exploit competitive advantagesrel ative
to other retailers under this mechanism are severely limited. Moreover, this mechanism for retall
competition also aways requires asymmetric treatment of the incumbent retailer relative to other
competitiveretailers. Finally, the state PUC must aso continueto have an activeroleinthisprocess
because it must approve the representative |oad shapes used to compute P(avg) for each customer

class.
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The telecommunications industry provides an excellent example of the potential perils of
introducing retail competition without the ability to measure a customer’ s consumption at the same
level of granularity that the good is purchased in the wholesale market. Imagine running a
competitive market in long-distance services with only the ability to measure the total number of
minutes of phone calls a customer makes in a month. Each competitive long-distance provider
would then apply a representative calling pattern set by the regulator to this monthly total number
of minutes of phone calls to the customer’s monthly bill.

Theopportunitiesfor customersto exploit these representative calling patternsfor their own
gain are enormous. A customer could claim a caling pattern with many local calls, all of short
duration. However, once arepresentative calling pattern for monthly billing purposes was set, the
customer could make long-distance calls of long duration to far away places. Aslong as the total
number of minutes of phone calls was the same as it was under his claimed calling pattern, his
monthly bill would be unchanged. However, the cost to the provider of network services in the
second caseisdramatically higher than it would bein thefirst. Clearly, no state or federal regulator
would ever consider running competition in long-distance serviceswithout theability to measurethe
origin and destination pair of each call, the exact time it was made and the duration of the call, al
factors which determine the cost of providing this call.

What is being attempted in retail electricity competition throughout the US fits this
representative calling pattern pricing model for long-distance competition. Customers are charged
an average pricefor al of their monthly electricity consumption, regardless of when this electricity
isconsumed during the month. Because of thelarge variation in the price of wholesal e power across

hours of the day, week, month or year under the wholesale market regime, similar opportunitiesto

24



exploit these representative |oad shapes exists for electricity customers. As noted above, once a
customer has been assigned a representative load shape, it has achieves the same monthly bill
decrease from reducing its consumption by 1 KWh in any hour of the month. In the former
vertically integrated monopoly regime, the variation in production costs across hours of theyear was
significantly less than the variation in market prices in wholesale market regime. Inthevertically-
integrated monopoly regime variable production costs in the highest cost day of the year where no
more than three times variabl e production costsin the lowest cost day of theyear. Inthewholesale
market regime in California during 2000, prices paid for wholesale electricity ranged from
1$330/MWh to $3,500/MWH. Consequently, the efficiency loss from using representative load
shapes to compute a customer’ s monthly bill was significantly less under the vertically integrated
monopoly regime relative to the wholesale market regime.

With ubiquitous real-time metering, retail competition can alow this economic efficiency
lossto be captured by the consumersand competitiveretailers. Competitionto attract customerscan
now take place along as many as 744 dimensions, the maximum number of hours possiblein aone
month. A retailer can offer a customer as many at 744 different prices for a monthly period.
Producers can offer aenormous variety of nonlinear pricing plans that depend on functions of their
consumption in these 744 hours. Retailers can now specialize in serving certain load shapes or
offering certain pricing plans as their way to achieve a competitive advantage over other retailers.

Real-time meters allows retailers to use retail pricing plans to match their retail load
obligations to with the hourly pattern of electricity purchases. Rather than having to buy pre-
determined | oad shapein the whol esale market, retailers can instead buy aless expensiveload shape

and use their retail pricing plan to offer significantly lower pricesin some hours and significantly
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higher prices in other hours to cause their retail customers to match this load shape yet achieve a
lower average monthly retail electricity bill. Thisis possible because theretailer is ableto passon
the lower cost of its wholesale energy purchases in the average hourly retail prices it charges the
consumer.

Universal real-time metering has the additional advantage of eliminating the need for
asymmetric treatment of the incumbent retailer versus competitive retaillers. Because every
consumer’s consumption is available at the level of time aggregation that wholesale electricity is
bought and sold, thereisno need for the regul ator to set representative load shapesfor any customer.

Conventional real-time metering technol ogy uses mobile radio communications technol ogy
to broadcast each customer’s hourly or haf-hour consumption levels to a central data collection
agency. Thisautomated meter reading technology will significantly reduce the cost and time delay
in the settlement process, which is the process of determining how much to charge each customer
for the electricity they consume and pay each producer for electricity they provide. To those
unfamiliar with the electricity supply industry, thismay seemto be arelatively straightforward task.
However, because of line losses throughout the transmission network generators provide more
electricity to the transmission network than consumers ultimately receive from the transmission
network. In addition, for a variety of reasons, meter reading errors, theft, or inefficient system
operation, energy isinjectedinto thetransmission network that isnever recorded asbeing withdrawn
from the system. In the conventional monthly meter reading system, many meters are not read even
on amonthly basis, which further complicates the problem of assigning the appropriate obligation
to pay to each customer. As a consequence of these problems, the process of producing fina

settlement data against which a customer’s bill is determined using conventional metering
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technology can take more than one year. This is the case in the England and Wales electricity
market. The settlement process is not finalized until 14 months after the date the electricity was
delivered.

In the former vertically integrated monopoly regime, the costs of these time lags and
administrative processes was primarily borne by consumers. The monopolist received al the
customer payments and the primary point of debate was whether the customer over or underpaidin
agiven month. However, in acompetitive whol esale market where many wholesale suppliers and
competitive retailers are injecting and withdrawing energy from alarge number of locationsin the
transmission grid the magnitude of energy unaccounted for because of metering errors, load profiling
errors, theft and i nefficient system operation can beeven greater. Moreover, unaccounted-for-energy
costs impact the bottom line al competitive wholesalers and retailers, so all them can be expected
to attempt to shift these costs on to other market participants. Theinstallation of real-time metering
for all customerswould significantly reduce the magnitude of unaccounted for energy and costs of
dealing withit.

3.1.3. Incremental Cost Universal Real-Time Metering Technology

Severa investor-owned and municipal utilities have implemented an automated real-time
metering (AMR) system for all of their customers. However, no geographic wholesale market has
adopted universal real-time metering, although there have been some feasibility studies performed
for specificregions. Thissection describestheresults of such afeasibility study for the state of New
Y ork wereit was contemplated to install an AMR system for the approximately 7 million customers
inthe state of New Y ork. Because of the economics of installing and operating an AMR system the

lowest average costs per meter installed and operated are achieved under a universal real-time
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metering scheme. Using datafrom thisNew Y ork study an average monthly bill increase across all
customer classes over the next 20 years of approximately $2/month would be sufficient to pay for
the additional costs of universal real-time metering technology.

It isimportant to emphasize that in exchange for this additional cost of real-time metering
the customer receives a service that is vastly superior to conventional monthly meter reading.
Providing acomparablelevel of serviceto that provided by an AMR system using the conventional
manual metering technology would require hiring a single person to read at each of the 7 million
metersin the state. The meter reader would have to record the val ue of the meter each hour or half-
hour of the day for all days of the year. Consequently, despite the fact that conventional manual
meter reading on a monthly basis is cheaper on a going forward cost basis than AMR, these two
technologies must be compared providing the same quality of service. On this basis, the cost of
AMR technology is far below the cost of conventional meter-reading technology for the service
quality provided by AMR.

Giventhecurrent state of computing and other information technol ogy, the monthly expense
associated with processing real-time data on a customer’ s hourly consumption is significantly less
than the costs of processing the customer calling patterns in a telecommunications network.
Significantly lessinformation must be collected and processed. Thereareamaximum of 774 pieces
of information that must be collected and analyzed each month. 1nthe telecommunicationsindustry
thereisno limit onthe amount of calling information that must be collected an analyzed each month.

Consequently, the technical challenges to universa AMR and automated hourly billing and
settlement are relatively minor. In fact, many of the investor-owned and municipal utilities have

aready set up web-sites where customers can access real-time meter reads of their consumption.
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According to an Arthur Anderson Consulting (1998) study performed for the New Y ork
Public Service Commission the major costs drivers associated with an AMR system are: (1) aradio
moduleto retrofit existing meters used to broadcast hourly meter reads, (2) the capital infrastructure
of the radio network, (3) monthly meter reading and validation systems, and (4) operation and
maintenance costs of the radio network. The maority of existing meters can be retrofitted with a
radio module and thus do not require a new meter purchase and installation. The Anderson
Consulting analysis assumed that 30% of residential and small commercial customers, 40% of
intermediate industrial and commercial customers and 100% of large industrial and commercial
customerswould need their meter replaced. For residential and small business customersthefixed
cost of the radio module and retrofit was assumed to be $40 with an installation charge of $16.
Installing anew meter would add $25 to thistotal. For intermediate and industrial and commercial
customers the fixed cost of the radio module was assumed to be $70 with an installation charge of
$25. A new meter for these customers was assumed to cost $125. Finaly, the large industrial and
commercia customers were assumed to have the same charge for the radio module and the
installation cost, but a new meter was assumed to cost them $200. Based on these assumptions,
Anderson Consulting computed at 20-year net present value of the incremental customer cost of
universal real-time meters for approximately 7 million customers of roughly $2 billion.

Universal real-time metering using AMR technology alowsthe utility to eliminate virtually
al meter reading jobsand many meter data-processing jobs. Anderson Consulting computed the 20-
year present value of these net avoided |abor costs of $750 million. Thisled to roughly $1.25 billion

net incremental costs for 7 million meters, or slightly less than $200 per meter on a 20-year net
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present value basis. Assuming a 10% discount rate, thisimplies about a $2.00/month incremental
cost increase across all customer classes.

Given the significant volatility in wholesale electricity prices, by giving customers the
opportunity benefit from responding to real-time price signals, which is not possible with
conventional manua meter reading, they should be able to realize reductions in their monthly
electricity bill over the course of the year that average more than $2/month. It is also important to
emphasize that this $2/month is an average over approximately 7 million meters. For many
customers the potential from being able to respond to real-time prices will substantially in excess
of $2/month. Those customers could beidentified and charged higher monthly prices for metering
services, so that the price metering services to customers not likely to realize small monthly bill
reductions would have metering charges less than $2/month.

Economies to scale in the installation and operation and the positive externality that one
customer being responsiveto rea -time prices providesto other customersalso favorsuniversal real-
time meters rather than installation on a piecemeal basis. Much the same radio network is needed
to read one meter asisnecessary to read all metersin agiven geographic area. Inaddition, installing
meters on a house-by-house basisin a given geographic areasaves on anumber costsrelativeto the
caseof installing the metersat asmall number of |ocations scattered throughout the same geographic
area. Finally, the knowledge that are a number customers with the ability to respond to hourly
wholesale priceswill cause generation ownersbidding to supply electricity to recognizethat higher-

priced bids make it more likely that their units will not be called upon to produce electricity.
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4. TheRoleof Retail Competition in Creating a Workably Competitive Wholesale M ar ket

31



This section describes the role of a properly designed competitive retail sector in
guaranteeing that awhol esal e el ectricity marketsbenefit final consumers. First | discussthe problem
of determining the regulatory reasonableness of wholesale prices and how retail competition can
solve this problem. Next | describe how the combination of real-time metering and retail
competition can improve the competitiveness of the wholesale market by allowing retailers to
exercise their market power as buyers and promote efficient investments in distributed generation
and renewabl e technologies. This section concludes with a description of the proper design of the
default provider obligationinacompetitiveretail market. It arguesthat the conventional fixed-price
default provider obligation is an unhedged risk of an unknown magnitude. For thisreason | argue
that the default provider rate for al final customers must be the real-time price, just asit isfor al
generating units.

4.1. The Regulatory Reasonableness Problem of Wholesale Ener gy Procurement

Consider the case of aregulated monopoly retail er purchasingwholesale el ectricity todeliver
tofinal consumers. Thereareanumber of forward markets of different horizonsthat theretailer can
useto procureitsretail energy delivery obligationsfor agiven hour. Which procurement policy will
yield the lowest possible cost to deliver power to final consumers is unknown to both the regul ator
and the retailer, despite the fact that both of these entities must jointly decide the optimal forward
market procurement strategy for the monopoly retailer.

What are the incentives faced by the retailer and regulator in this joint decision-making
process? Aslong as the regulator guarantees recovery of wholesale energy procurement costsin
retail rates, the monopoly retailer isindifferent to the combination of forward market purchasesused

to meet its retail market obligations. Under these circumstances, the regulator must impose
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downward pressure on wholesale energy procurement costs through it purchasing behavior.
However, the pressures that regulators face from politicians and consumer groups biases this
procurement choice in favor of short-term or spot market purchases.

When considering whether give approval to aforward contract offered to the retailers, the
regulator must consider theimplicationsof alowingtheretail er to passthrough thisforward contract
priceinitsretail rates. Specifically, oncetheretailer signsasignificant amount of forward contracts,
thiswill pre-commit wholesal ersto be more aggressive competitorsin the spot market, which could
result in spot electricity prices that are lower than the average forward contract price. If such an
event occurstheregulator will come under attack by both consumer groups and politiciansfor these
“ex post” imprudent forward contract purchases, despite the fact that thislevel of spot priceswould
not have occurred if the regulator not permitted the retailer to sign in these “high-priced” forward
contracts. Conversely if the spot price turns out to be higher than the forward contract price, the
regulator also faces the risk of complaints from consumer groups that it failed to engage in a
sufficient amount forward contracting for low cost power.

The regulator recognizesthat virtually any choice it might make on the forward market will
be second-guessed by consumer groups and politicians. For this reason the regulator is extremely
reluctant to guarantee the pass-throughinretail rates of any forward contract purchases. By delaying
al purchases to the short-term spot market, the regulator can avoid being second-guessed for the
simplereason that they are no forward contract prices to compare against the spot price. Thislogic
highlights the difficulty of having the regulator purchases spot price insurance on behaf of

consumers. Regardless of what choiceis made, it will be wrong ex post.
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A market with retail competition is able to solve this problem by allowing consumers to
choose their desired level of spot price insurance. Each consumer can make their selection about
how much to hedge spot price risk through the retail pricing contract they purchase from electricity
retailers. Rather than the one-size-fits-all approach to spot price risk management under the
monopoly retailer regime, with retail competition consumers can choose their desired level of risk.
Each consumer bears the full cost of these hedging decisions.

The other benefit of retail competition isthat the least cost mix of forward and spot market
purchases is unknown. The best way to learn to the least cost way to perform atask isto run a
competitive market with low barriersto entry. Only those firms that can produce at least cost will
survive in the industry and consumers will benefit from the lower prices that result from intense
competition among firms. Becausethebarriersto entry into theretail sector areextremely low, retail
competition is the best way to learn the optimal wholesale electricity procurement strategy. The
primary role of retailersin awholesale market structure issimilar to that of mutual fund managers.
Retailers will compete to attract retail customers in the same way that mutual fund managers
compete to attract investors. Investors desire the highest return for a given level of market risk.
Electricity consumers demand the lowest average price for given level of wholesale price risk.
4.2. TheMarket Efficiency Enhancing Role of Retail Competition

Combining retail competition with real-time pricing can allow alargeretailer to exercise its
unilateral market power. Fortunately for consumers, competitiveretailershave adifferent objective
function from large generators. Their actionsto maximize profits can reducethe averagewholesale
pricesthat consumerspay. However, thisrequirestheretail ersto chargereal-time pricing customers

adifferent real-time price in agiven hour than the retailer is actually paying for power in that hour.
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Specifically, during hours when the aggregate bid supply curve is very steep, aretailer exercising
market power charges apricein excess of the priceis pays for wholesale power and in hours when
the aggregate bid supply curveisflat, aretailer exercising market power charges a price below the
wholesale price.

Consider the following two-period example of a single retailer exercising its unilateral
market power as abuyer. Suppose thisretailer is serving customers on afixed priceretail rate and
customers paying areal-time pricing rate. An equivalent assumption isthat each customer paysfor
some quantity of consumption at afixed price and any remaining consumption at thereal-timeprice.

Let PW, equal the wholesale pricein period i and PR, the price charged to retail customers
on the real-time pricing program in period i. Let D;(p) equa the demand of real-time pricing
customers at price p in period i. Suppose that the retailer commits to guaranteeing that demand
served on the real-time pricing contract will provide no marginal contribution to retailer’s profits.
This imposes the following constraints on the expected profit-maximizing values of PR; for i=1,2:

PR, (D,(PR)) + PR, (D,(PR,) = PW,(D,(PR,) + PW,(D,(PR,), Q)
The total payments by customers facing real-time prices, PR, equals the total payments the retailer
makes to the whol esale market to purchase this energy, because PW iswholesale pricein that hour
that the retailer pays for al its wholesale market purchases.

Suppose the retailer maximizethe profits associated with serving customers on fixed retail
rates. Let PF equal the fixed retail rate and QF, the demand for customers facing price the PF in
periodi. Let S(p) equal the aggregative bid supply curveinperiodi. The profit functionfor thefirm
assuming the constraint (1) is:

A(PR.,PR,) = PF(QF, + QF,) - PW, QF, - PW,QF,
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The wholesale price for each period, PW isthe solution to S(PW,) = D,(PR)) + QF,.. Thisequation
implies that PW; can be expressed as:

PW, = S™( Di(PR) + QF),
which implies that PW, isafunction of PR,.

The simpletwo-period model of choosing PR; to maximizetheretailers expected profitscan
be illustrated graphically. Figure 1 makes the simplifying assumption that D(p) and S(p) are the
samefor periods 1 and 2. The only difference isthe amount fixed priceload the retailer must serve
in each period. | assumethat Q, < Q,. | define P, as the value of wholesale pricein period i if the
retailer passively bids in the real-time demand function D(p) in each period. In thisfigure, PW; is
the wholesale pricein period i assuming that the retailer chooses PR, the price charged to real-time
pricing customers, to maximize daily profits. The large difference in PR, and PW, shows the
tremendous benefit in high demand periods from the retailer exercising its market power. In order
to satisfy the constraint that the retailer makes less than or equal to a zero profit from serving real-
time pricing load, the retailer must set PR, below PW,. Thetwo lighter shaded areas in the Period
1 and 2 diagrams are equal, illustrating that the constraint (1) given above is satisfied. The large
difference between P, and PW, versustherelatively small difference PW, and P, illustratesthelarge
reduction in daily average wholesale prices from the retailer using its real-time pricing customers
to exercise market power versus ssmply using their demand curves non-strategically. The darker
shaded rectanglesinthe Period 1 and Period 2 figures, shows profit increase achieved by theretailer
asaresult of exercising its buying power. Some of the difference between the large dark rectangle
in Period 2 and the small dark rectangle in period 1 can be given to the real-time consumers as

payment for their price response efforts.
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This strategy for retailers to exercise market power extends in a straightforward manner to
multiple time periods within the day, week or month. It represents a major source of potential
benefits from a competitive retail sector
4.3. Retail Competition for Efficient New Capacity I nvestments

An additional benefit of the combination of real-time meters with real-time pricing is
expansionintherangeof economically viable new generating technol ogies. Specifically, distributed
generation technol ogies that may below cost to install, but high cost to operate are now much more
likely to be financialy viable. Finally, by alowing retail competition new generating investment
decisions can be driven by consumers preferences. Retail competition allows advocates of
renewable or other non-standard or more costly technologies to provide direct financial support to
in these technol ogies.

Roof-top solar panelsare an excellent exampl e of atechnology that becomes more attractive
inareal-timepricingregime. Supposethat therelevant fixed retail pricein aregion is $0.10/KWh.
Unless the average cost of the solar panels or other distributed generation technology is less than
$0.10/KWh it makes little economic sense to invest in this technology. With real-time meters and
real-time pricing, even though the average real-time price may be less $0.10/KWh, there can be
periods when the priceis $1.0/KWh or $0.30/KWh. It doesn’t take too many hours when the solar
panel or distributed generation technology is replacing power that can be sold at these prices before
thisinvestment paysfor itself. Consequently, asolar panel or other durable but high cost generating
technology isahedge against havingto pay very high spot prices. Therisk of high spot pricesduring
the hottest hours of the summer when the solar panel is most efficient provides strong incentivesfor

arational consumer to invest.
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Real-timemetering and retail competition givesfinal customersmorecontrol over what types
of new generating facilities will be built. Specifically, a customer wanting more solar facilities or
some other sort renewable technology facility can sign a long-term supply agreement with a
competitive retailer that specializes in buying or building the desired renewable energy resource.
For example, if a customer want to encourage wind capacity, it can sign long-term a deal that
commitsaretailer to build a certain anount new wind generation capacity. By allowing consumers
the freedom to engagein forward commitmentsto supply electricity with any retailer the consumer
would like, renewable power producers can obtain the promised revenue stream necessary to
undertake new this new construction.

4.4. The Economically Efficient Default Provider Rate

A major impediment to sustainable retail competition is that al state PUCs have
implemented the default provider obligation asahuge unhedged risk against movementsin the spot
price of wholesaleelectricity. Theonly satisfactory way to solve this problem isto make the default
wholesale rate the hourly spot price of electricity and require all retailersto offer this service. Any
attempt to set afixed default retail price that aconsumer can switch to at their own discretion isan
invitation to create a“ California Problem,” in the sense that thereis arisk the default provider rate
islessthat the wholesale price of electricity.

Many competitive retailers are likely to go bankrupt when the spot wholesale price of
electricity rises and unexpectedly and they are forced to continue to buy on the spot market to meet
their fixed-priceretail load obligations. If these firms have not sufficiently hedged their fixed-price
retail obligations, many will go bankrupt and thiswill lead to agreater demand for electricity at the

default provider rate at precisely that timewhen the default provider rateislikely to be unprofitable.
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Any fixed default provider retail rate createsamoral hazard problem for competitiveretailers. Their
incentive isto take on more wholesale price risk than would be optimal in the absence of thisfixed
default provider retail rate. The firm that takes on this default provider rate obligation has a
potentially huge unhedged risk. If the wholesale electricity prices rises above the fixed wholesale
price implicit in the fixed default provider retail rate, there is not much the default provider can do
meet its obligation without going bankrupt or having the regulator raise the default provider rate.

The only solution to this problem is to set the default provider rate equal to the hourly spot
price of electricity. Thisisthe same default rate faced by all eectricity generation units. Unless
owners of unitsenter into forward market agreements, they will receive the hourly spot pricefor all
electricity they deliver inreal-time. Similarly, al final customers, including residential and small
business customers should have to purchase all of their consumption in each hour at aretail price
that reflects the hourly real-time wholesale price plus the relevant transmission and distribution
charges. However, al customers should also be able to enter into forward contracts and other
forward market hedging agreements with competitiveretailers, if they desire, just as generators are
permitted to do. No final consumer must purchase any of its energy at the real-timeif itsiswilling
to pay to a market-determined price for the spot price risk management services.

Consequently, rather than attempt to create a default provider obligation and have asingle
firm that must manage the risk of potentialy supplying all customers at a previously agreed upon
fixed price at any point in the future, the default provider obligation should be a condition imposed
on all competitive retailers to offer a rea-time pricing plan. This default provider scheme will

reduce the incentive for competitive retailersto take on unacceptably high levels of wholesale spot
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pricerisk. However, it will not eliminateit. The next section describesaregulatory schemefor state
PUCs monitoring of the risk-taking activities of retailers.
5. Role of State L evel Regulation Retail Sector

The new wholesale market landscape has created an entirely new sector of the electricity
industry—energy trading. Energy trading is a way for market participants to manage the risk of
meeting their final demand for el ectricity fromforward, futureand spot market purchasing decisions.
In awholesale market, the competitive electricity retailer plays the role of risk manager.

Theability to traderisk among market participantsisalarge source of potential benefitsfrom
electricity re-structuring. In the former vertically integrated monopoly regime all of thisrisk was
assigned to the vertically integrated utility. It managed the risk of delivering electricity to fina
customersin real-time and then sent the bill for doing thisto consumers. In this wholesale market
regime risks can be bought and sold. For that reason, we would expects risks to be borne by those
entities able to manage thisrisk at least cost.

As discussed in the previous section, there is still a moral hazard problem in electricity
retailing similar to the one that existsin retail banking. The fear in retail banking is that the bank
will take customer deposits and invest them in extremely risk assets in an effort to deliver avery
favorablereturn to the investor and the bank’ s shareholders. However, engaging in thisrisk-taking
behavior may lead to outcomes that render the bank unable to meet certain future obligationsto its
depositors. An analogous chain of events happensin the electricity retailing industry. Theretailer
hasastrongincentiveto under-investinforward contractsto cover their futureload obligationswhen

it sells afixed-price commitment to a customer for one or two-year period. It maybe ableto earn a
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higher expected return by taking risks that increase the probability of bankruptcy but also have the
prospect of very high positive profit levels due to low wholesale prices.

Conseguently, similar to the retail banking sector regulation, state PUCs must monitor
forward contract coverage requirements of all retailers relative to their forward retail market
commitments. If firmsareawaysrequired to hold acertain amount of fixed-price wholesale market
commitmentsfor given amount of fixed-priceretail market commitments, then thesefirmswill find
it profit-maximizing to honor their retail market commitments.

This market monitoring process should require all retailers to submit to their state PUC on
amonthly basis alist their retail market commitments by duration and price and their wholesale
market coverage by quantity and price. Therole of the PUC would beto verify that the retailer met
these risk management prudency standards and assess penalties and sanctions for violations.

Consider the following example of how this might work. The second and third column of
Table 1 containsalist of the quantity-weighted average wholesale price implicit in the fixed retall
priceretail and quantity obligationsthat theretailer hasagreed to supply for various delivery months
in the future. Thefourth and fifth columns of Table 1 contain the quantity-weighted average fixed
wholesale price and quantity commitments the retailer has signed with wholesale energy suppliers.
The sixth columns contain the desired percentage of the total monthly quantity of fixed-price
wholesal e quantity commitments that the state PUC deemsthat it prudent for theretailer to hold as
a hedge against its fixed price retail commitments for each future delivery date. The last column
containsthe product the percentagein the sixth column and thefixed priceretail obligation quantity

given in the second column.
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Inthisexamplethere are severa horizon wherethe desired hedge quantity isgreater than the
amount given in the fourth column. In these instances there are several actions that the state could
take. Firgt, it could assess a penaty per MWH on the positive part of difference between desired
guantity in the seventh column and the actual quantity in the fourth column. The PUC could also
prohibit this retailer from selling more fixed-price retail obligations at this time horizon or shorter
until the retailer submitsamonthly report that is not out of violation for all months longer than this
delivery horizon.

For the case given in Table 1, the first month the retailer is out of compliance is month 4.
This means that retailer is prohibited from signing fixed price commitments for deliveries longer
than 3 monthsin the future during the next month unless it submits proof of compliancein the next
month for all delivery horizonsup to 3 months. There are other prudency standardsthat state PUCs
could impose on hedging behavior of retailers that uses risk measures based on the prices of retail
obligation versus the price of wholesale commitments that cover them. Fortunately, these hedging
standards do not need to be set using very sophisticated methodsin order provide areasonable level
of assurance that all retailers will be able to meet their fixed price retail obligations with a high
degree of certainty.

Theseprudency standardswill also providestrongincentivesfor retail ersto attract customers
to accept somereal-time pricerisk for someor all of their monthly consumption. Any load that faces
the real-time price will reduce the need for the retailer to obtain additional fixed-price forward
market commitments energy deliveries asit takes on more customers.

The other role of the state PUC in a competitive retail market isto ensure that all retailers

have equal access to the billing and metering services provided by the regulated monopoly local
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distribution company. The PUC must establish rules that prevent the local distribution company
from favoring its competitive retailing affiliate.

The technologies of real-time meter installation, operation, and maintenance imply that the
most cost effective strategy for quickly creating amarket with ubiquitousreal-timemetersisto make
the provision of metering and data collection services part of the local distribution company’s
regulated services. Theregulated distribution company would formulate jointly with the state PUC
an aggressive plan for installation of real-time metering for all customersin the most cost-effective
manner possible. At the same time the local distribution company can manage the elimination of
meter reading and other jobs associated with manual meter reading and data processing.

6. Real-TimePricingin the England and Wales Electricity Market

This section summarizesthe experience of largeindustrial and commercial customersinthe
England and Wales with areal-time pricing. Thissummary is based on the dataset and analysisin
Patrick and Wolak (1997) which al so discussesthe specifics of thereal -time pricing program studied
and econometric estimates of the half-hourly demands of customers on thispricing plan. Thefocus
of this section isto provide empirical evidence on the magnitude of the economic efficiency gains
that could be obtained from implementing real -time pricing. Withthisgoal in mind, | show that the
level of wholesale price volatility is directly related to and the magnitude of potential consumer
benefits from implementing real-time meters and real-time pricing.

The during the England and Wales Pool regime that ended in early 2001, wholesale prices
were set on a half-hourly basis by the National Grid Company, the system and market operator. In
addition, customers on real-time pricing plans were also charged a demand charge for their usage

of energy during the three highest demand half-hours of the fiscal year which runs from April 1 to
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March 31 of thefollowing year. Therefore the expected price paid each half-hour by customerson
the real-time pricing plan is equal to the wholesale price of energy in that hour plus the product of
the probability of the demand charge in that hour and the value of the demand charge. Patrick and
Wolak (1997) discussesthe process used to construct thisexpected half-hourly purchase price faced
by all real-time pricing customers.

There are two ways that a customer can benefit from participating in a real-time pricing
program versus afixed retail price program. Under afixed price program, all customers, regardless
of what their load shape, pay exactly the same average pricefor al of their consumption. However,
acustomer with aload shapethat isrelatively high whenthereal-timepriceislow and relatively low
when the real-time price is high can achieve a significantly lower electricity bill than it would
achieve by paying according afixed price set equal to the total system demand-weighted average
wholesaleprice. Thislogicimpliesthat certain fixed load shapesthat aredifferent from the average
for the entire system would benefit from real-time pricing with no real-time price response effort.
The other way for acustomer to benefit from participating in areal-time pricing program isthrough
its ability to adjust its el ectricity demand throughout the day in response to half-hourly prices. One
example of flexibility isacustomer that only needs to consume a certain amount energy during the
day, andislargely indifferent which period intheday it consumesthisenergy. Thissort of customer
can obtain extremely large benefits from real -time pricing by consuming el ectricity during the half-
hours when the market price is the lowest.

Let p,, bethereal-timepricein hour i of day d and g,,4 the consumption of customer k in hour
i of day d. All real-time pricing customersface the same values of p,,, however they arefreeto vary

the values of q,,4 on a half-hourly basis to minimize their annual expenditures on electricity. Let



p(time ave) = _ L p
43651

denote the unweighted average annual wholesale price for given fiscal year. Let

i=1 d=1

p(quantity ave) =

be the quantity weighted average price for customer k. Note that p(time ave) does depend on the
consumption level of any given market participant. Note that if a customer consumed the same
amount of energy in al hours of the year, g4 = gy, for al hoursi and j of the day and al daysd and
e, p.(quantity ave) would equal the p(time ave). The greater the fraction of annual consumption a
customer purchases during low priced hoursthe lower will be p,(quantity ave). Notethat if most of
a customer’s consumption takes place in the high priced hours of the year, p(quantity ave) will
exceed p(time ave).

One measure of the extent to which real-time pricing can benefit final retail customersisthe
divergence between quantity-weighted average prices across real-time pricing customers. To the
extent that customerson real-time pricing plansareindicative of the price-responsivenessthat exists
intheset of customerscurrently onfixed-priceretail rates, the divergence between quantity-wei ghted
average prices across real-time pricing customers also provides a market of the loss in market
efficiency that results from setting fixed retail pricesto final consumers.
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Table 2 liststhe means and standard deviations of the half-hourly pricesin £MWH faced by
the customers on the real-time pricing program in the England and Wales electricity market
described in Patrick and Wolak (1997) for each fiscal year from April 1, 1991 to March 31, 1995.
Figures2to 5 plot the half-hourly values of the pool-selling pricefor each fiscal year. Thesefigures
provide agraphical illustration of the tremendous volatility in the wholesale prices across hoursin
the day.

For each fiscal year and each real-time pricing customer, | computed the value of p,(quantity
ave). Figures 6 to 9 plot a histograms of these customer-level quantity weighted average pricesfor
each fiscal year. There are 370 customersin 1991, 370in 1992, 603in 1993 and 431in 1994. To
illustrate the relationship between wholesale price volatility and the benefits of real-time pricing
consider the histogramsfor the 1992 fiscal year and the 1994 fiscal year. Pricevolatility for the 1992
fiscal year isthe lowest of the four fiscal years. Pricevolatility for the 1994 fiscal year isby far the
highest. Range of quantity-weighted average prices for the 1992 fiscal year was 22.32 £/MWH to
28.23 £/MWH. The range of quantity weighted average prices for the 1994 fiscal year was 18.43
£/MWH to 43.20 £MWH. The other two years had ranges closer to 1994, than 1992. The fisca
year with significantly higher price volatility shows amuch greater range of benefitsfrom real-time
pricing, and costs of fixed retail prices.

These quantity weighted average prices are also the annual average wholesale energy costs
tp serve each real-time pricing customers. If the price-responsiveness of the real-time pricing
customersis representative of the price responsiveness of customers currently on fixed price retail
rates, then theaverage annual cost of providing fixed-priceretail energy could differ by almost atwo

to oneratio for the 1994 fiscal year. Thisimplies very large cross-subsidies currently exist across
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fixed priceretail customers. If we assume that the fixed retail rate is set to cover the total costs of
supplying all fixed rate customers, some customers are paying substantially more than the average
cost of serving them and others are paying substantially less. As a consequence, many customers
are consuming substantially moreel ectricity than they would consumeif they faced thetrue cost their
consumption pattern imposed on the system and other would consume much less than they would
if they faced the true cost their consumption imposed on the system.

These results also demonstrate that if all customers faced the real-time price as the default
pricing plan, many of them would choose to remain on this sort of pricing plan and significantly
reduce their monthly bill asaresult. Thiswould be particularly true in amarket with a substantial
amount of wholesale price volatility.

7. PriceVolatility in a Competitive Retail Market

The results of previous section show that price volatility is a magor source of potential
benefitsfrom competitivewhol esale markets. Nevertheless, many politiciansand policymakershave
complained about the tremendous price volatility that existsin wholesale electricity markets. Price
caps and bid caps have been proposed to control this price volatility. These concerns about price
volatility are misplaced in market with ubiquitous real-time meters and retail competition with the
real-time pricing as the default pricing plan. Occasional price spikes are necessary to cause
consumers to shift their demand away from high-priced hours of the day and market the necessary
investments in price responsive technologies. This section makes this point.

A regime with virtually al customersfacing afixed retail priceyieldsan hourly demand for
electricity that is inelastic with respect to changes in the hourly wholesale price of electricity.

Generators bidding into the market account for this inelastic hourly demand when they formulate
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their bidsto supply electricity. Asaconsequence, they bid substantially steeper bid curvesthan they
would if they faced an elastic hourly aggregate demand. These bid curves result in a substantially
higher average priceand morevolatileprices. Figure 10 providesgraphical illustration of thispoint.
For the same change in demand from Q, to Q,,, the resulting market price is higher on average for
the steeper supply curve, S;(p), relative to the flatter supply curve S,(p). Moreover, the range of
prices for the steeper curve is must greater than for the flatter curve.

If all generators know that they face a price-responsive hourly demand for electricity, each
firm will find it expected profit-maximizing to bid flatter supply schedules, which will result in a
flatter aggregate supply schedule and lower average prices and alessvolatile pricesfor given range
of aggregate demand. Conversely, aless price responsive aggregate demand curve will result in a
steeper aggregate supply schedule and higher average prices and a more volatile prices.

In acompetitive retail market with universal real-time meters and adefault of the real-time
pricing, consumers are forced to account for this relationship between the half-hourly aggregate
demand elasticity and average prices and price volatility. If they wish to avoid this price volatility
then they can sign up for afixed-priceretail contract offered by aretailer. However, thisfixed-price
retail contract will contain arisk premium relative to the average expected spot price. This risk
premium will greater in more volatile markets because a generator gives up significantly more up-
side profit potential from high pricesin amarket with asignificant amount of price volatility versus
onewithlesspricevolatility, and should be unwilling to sell aretailer afixed-priceforward contract
unless he is compensated for these forgone opportunities in the agreed upon fixed price.

Consequently, this level of wholesale price volatility is endogenously determined by three

factors: (1) the amount of forward contracts to supply electricity that generators have sold, (2) the
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amount of final demand that purchases electricity according to the hourly spot price, and (3) the
amount of excess capacity that existsinthe market. Although holdingasignificant amount of excess
generating capacity can reduce spot price volatility, this is not without a cost. For excess this
capacity to remain in the market, its owners must be paid areturn on their investment. A far cheaper
way to reduce wholesale price volatility is ssmply to treat final consumers in the same manner as
generators. They must have hourly metersinstalled to record their hourly consumption. They must
face the hourly wholesale price as the default for all of their hourly consumption unless they take
actions on the forward market to hedge this spot price risk.

Under these conditions in the retail market, price volatility will serve the dua role of
encouraging forward market hedging of wholesale price risk by competitive retailers and
encouraging customers facing on the real-time price risk for some or al of their consumption to
reduce their demand during high priced periods. This demand responsiveness allows the market to
serve the same number of customers, but with less capacity because price can be used to reduce
demand and therefore render unnecessary a new peaking generating facility. Both more forward
market hedging of spot pricerisk and more customersfacing the real-time pricefor someor al their
consumption will also cause generators to bid flatter supply curves into the wholesale market and
thereforeresult in lower and less volatile wholesale prices. The resulting more efficient utilization
of existing generating capacity implies lower capital costs for the market at large, which implies
lower average wholesale prices. Note that a key determinant of these lower average prices is
extremely high wholesal e prices during certain time periods so that price-responsive demand will

decide to consume less and thus eliminate the need to invest in a peaking facility.
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To provide a quantitative assessment of the potential benefits of using hourly wholesale
pricesto smooth load throughout the year, consider the Californiaelectricity market. Takethetotal
amount of energy consumed in the California ISO control area during 2000 of 238,723,261 MWh
and divide by 8784, the total number of hoursinthat year. Thisyields an average number of MWs
of capacity used each hour of theyear of 27,177. Thiscalculationimpliesthat asteady useof 27,177
MW of capacity every hour of the year would yield amount of electricity produced in 2000. The
total amount of instate capacity in Californiais approximately 45,000 MW and the peak demand
during 2000 was nearly 44,000 MW. To the extent that hourly prices could be used to reduce peak
demands, this would allow California to serve the same number of consumers without having to
construct new capacity and keep average e ectricity prices over the year aslow as possible.

8. A Solution for California

This section adapts the retail infrastructure in this paper to deal with California's current
problems. California faces two problems that are not present in other markets considering re-
structuring. First, the state has a large accumulated debt due to the enormous run-up in wholesale
pricesduringaperiodwithfixedretail rates. Second, the CaliforniaDepartment of Water Resources
(CDWR) entered into anumber of fixed-price contracts of ten or moreyearsof duration at pricesthat
are vastly in excess of expected spot prices for the foreseeable future.

Thestatefound it necessary to sign theseforward contractsduring thewinter of 2001 in order
to guarantee sufficient supply of electricity during the summer of 2001. FERC steadfastly refused
to enforce the just and reasonabl e rate provision of the Federal Power Act of 1935 throughout the
entire period May 2000 to May 2001, so the only way the state could procure areliable supply of

electricity for the summer of 2001 wasto sign long-duration forward contracts that trade off cheap
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energy in the future for very expensive energy during the summer of 2001 due to the exercise of
market power by generators serving the California electricity market. Borenstein, Bushnell and
Wolak (2001) provides adetailed analysis of the extent of market power exercised in the California
electricity market over this time period.

Despite these financial obligations, the state should not delay the introduction of retail
competition and vertical separation of thethreeinvestor-owned utilities. The state should first order
thevertical separation of each of thethreeinvestor-owned utilitiesinto aregulated local distribution
company and a unregul ated competitive retailer. Any generation assets owned by one of the three
utilitiesshould beretainedin a separate company regul ated by the CaliforniaPUC or sold at auction.
Unless the unregulated affiliate of the investor-owned utility pays Californiaratepayers a market
determined price for the assets owned by its regulated affiliate, the parent company should not be
allowed to retain ownership of any generation assets in an unregulated affiliate. These assets were
purchased by Californiaratepayersunder theregul ated market structureand operated by theinvestor-
owned utilities. Asthe owners of these assets, California consumers are therefore entitled to the
market value of these assets. Therefore any revenues earned from the sales of these assets should
be used to pay down the accumulated debts of Californiaratepayers. Alternatively the assets could
be retained in a separate affiliate regulated by the California PUC for the benefit of California
consumers.

Oncethisvertical separation hastaken place, the CaliforniaPUC should order theimmediate
installation of real-time metering technology for all customers served by these local distribution

companies. Theinstallation of these meters should be done through a competitive bidding process
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and the installation cost should be included in the rate base of the newly formed regulated local
distribution company.

Once the program for the installation of real-time metering technology has been initiated,
retail competition should beintroduced for any customer with areal-time meter in place. Only those
customerswith interval meterswould be eligible for retail competition. A real-time meter must be
apre-condition for eligibility for retail choice.

In order to pay off the accumulated debts associated with past and future unjust and
unreasonable wholesal e prices paid or to be paid by Californiaconsumers dueto FERC' sfailureto
enforce the Federal Power Act, the California PUC should introduce a per unit surchargeto the bill
of all customers with areal-time meter. This surcharge should be set high enough to recover the
California s accumulated debt in afinite time period, but not too high as to punish customers for
instaling areal-timemeter. Giventhat theaverageretail pricein Californiaiscloseto 13 cents’kWh
and the current average spot wholesale price of electricity is less than half this value, a 2 to 3
cents’kWh charge would accomplish both goals.

As real-time metering technology spread throughout California, and more customers were
eligible for retail choice, the state of California would no longer need to buy as much power on
behalf of Californiaconsumers. The competitive retail sector, regulated as described in Section 5,
couldtakeover thistask. Tofacilitatethisprocess, CDWR could hold periodic auctionsfor itsstock
of forward contract holdings to be sold to competitive retailers and other wholesale market
participants. Any difference between the purchase price of theforward contract by the stateand sales
price to athird party would then go to pay off the accumulated debt. The state could decide how

much of these contracts to put up for sale in consultation with the PUC and the competitive retail
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sector. Through this process the state could eventually sell off all its forward contracts to the
competitive retail sector.

Because of the extremely high prices paid by the state for these contracts necessitated by
FERC' sinaction during thewinter of 2000-2001, | would expect that for some contracts competitive
retailers would instead have to be paid to take on these obligations. In these instances, firmswould
bid negative pricesrather than positive prices, meaning they are bidding for how much the state must
pay them to take on this contractual obligation. Any payments by the state would then be added to
the accumulated debt to be paid off with the 2 to 3 cents/KWh charge on the bill of all customers.

Onceall of the contracts have been sold to competitiveretailers, the 2 to 3 cents/KWh charge
would remainonthebill of al customersuntil California saccumul ated debt hasbeen paid off. This
scheme would allow the state to pay off its accumulated debt as rapidly as possible, keep the costs
of May 2000 to May 2001 and the high-priced forward contracts signed by the state to a minimum,
and provide California consumers with the full benefits of retail competition as soon as possible.
9. Concluding Comments on the Necessity Retail Competition

Wholesale competition in electricity supply can benefit consumers. | have argued that this
isunlikely to occur unlessthereisopen-accessretail competition with ubiquitousreal -timemetering
and symmetric treatment of producers and final consumerselectricity. That isbecause competition
can only benefit consumers if it provides superior incentives to the former vertically integrated
monopoly regime for efficient production, investment, consumption and risk management.

All existing electricity marketsin the US havefailed to introduce the necessary demand-side
incentives for setting the lowest possible prices for wholesale el ectricity consistent with the long-

term financial viability of theindustry. Inthe name of protecting financial consumers, state PUCs
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have denied consumers the ability to benefit from being active participantsin the spot market. By
handicapping the demand side of the market the PUCs are only increasing the likelihood that
wholesale supplierswill be able to raise prices through their own unilateral bidding and scheduling
behavior.

Final consumers must bear the full cost of high wholesale prices and have the ability to
realize thefull benefitsfrom taking actionsin the forward and spot marketsto respond to these high
prices. Investmentsin hedging instruments and demand-responsiveness technology will then lead
to a more competitive wholesale market that will, in turn, lead to lower average prices than the
former vertically integrated monopoly regime when final demand was a passive participant in the
wholesale market.

The well-known dictum of “there’s no such thing as a free lunch” applies to the case of
introducing competitioninto aformerly regulated industry. Unlesscompetition changesthe behavior
of some market participants, it cannot benefit consumers relative to the former monopoly regime.
For example, if generation unit owners continue to produce the same amount of electricity in the
same manner as they did under the former monopoly regime and al input costs for all companies
remain the same, then total production costs will not change. Similarly if consumers continue to
demand the same amount of electricity in each hour of the year their annual electricity bills cannot
decrease.

Only by providing incentives for more efficient operation of generating facilities and more
efficient consumption signals can a market result in lower annual average prices than under the
former monopoly regime. The retail market infrastructure presented in this paper providers the

strong possible incentives for both consumers and producers to ater their behavior reduce the cost
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of producing wholesale electricity and making most efficient use of the generating capacity that

currently exists.

55



References

Arthur Anderson Consulting, (1998) “Cost Impact of Competitive and Network Metering in New
York State,” mimeo.

Borenstein, Severin, Bushnell, James and Wolak, Frank A., “Diagnosing Market Power in
Cdlifornias Re-structured Electricity Market, October 2001 (available from
http://www.stanford.edu/~wolak/).

Patrick, Robert H. and Wolak, Frank A. (1997) “Estimating the Customer-Level Demand for
Electricity Under Real-Time Market Prices” August 1997, (available from
http://www.stanford.edu/~wolak/).

Wolak, Frank A., Nordhaus, Robert, and Shapiro, Carl, “ Preliminary Report on the Operation of the
Ancillary Services Markets of the California lndependent System Operator (1SO),” August
1998 (availablefrom http://www.cai so.com/docs/2000/09/14/200009141610025714.html).

Wolak, Frank A., Nordhaus, Robert, and Shapiro, Carl, “ Report on the Redesign of the Marketsfor

Ancillary Services and Read-Time Energy,” March 1999 (available from
http://www.cai so.com/docs/2000/09/14/200009141610025714.html).

56



Table 1: Sample Monthly Forward Contract Filing

Retail Obligations Wholesale Purchases Compliance Levels
Future Total Average Total Average Hedge Desired
Delivery Quantity Implicit Quantity Purchase Factor Hedge
Date for (MWH) Wholesde | (MWH) Price (%) Quantity
Energy Price ($¥MWH) (MWH)
(months) ($¥MWH)
1 10000 44.56 9400 40.12 90 9000
2 10000 45.60 9400 45.00 90 9000
3 10000 42.00 9600 40.21 90 9000
4 12000 50.00 9800 49.00 85 10200
5 13000 54.00 8600 52.00 85 11050
6 11000 51.00 8000 50.12 80 8800
12 10000 48.00 8000 45.29 80 8000
18 10000 44.23 8000 39.56 75 7500
24 12000 44.00 8000 42.03 70 8400

Table 2: Sample Means, Standard Deviation, Maximum and Minimum By Fiscal Y ear
of Expected Real Time Prices for England and Wales Market

Fiscal Year Mean (E/MWh) Standard Maximum Minimum
Deviation (E/MWh) (E/MWh)
1991/92 23.07 22.13 857.12 0
1992/93 24.78 11.33 363.64 0
1993/94 27.94 27.89 927.15 0
1994/95 28.02 50.00 1389.06 0
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Average Prices for FY 1991 Across RTP Retail Customers
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Average Prices for FY 1993 Across RTP Retail Customers
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