5. Why Were Prices High This Summer?

The West experienced unusudly high dectriaty prices during the summer of 2000, with large
oikesin May and June, and high average prices throughout the summer. - Asdiscussad in Section 3,
pricesin western markets showed adose rdaionship to pricesin the Cdifornia PX. Pricesinthe PX
reeched as high as $750/MWh during individua hours® Average PX priceswere high dl summer:
$47/MWh in May, $120in June, $106/MWh in July, and $166 in August. Many end-userswere
insulated from these wholesde price soikes, by rate freezesin most parts of Cdifornig, or by traditiona
utility regulaion in other western dates. However, others were not insulated from high prices. End-
usarsin the San Diego areawere not protected by ardal rate freeze and saw thar dectriaity bills
increese severd-fold. Someindudrid usersin the Northwest o experienced price valatility. The
three IOUs in Cdifornia have seen their finendd position sgnificantly weskened by these incressed
prices?

There are three possble factors that can contribute to high prices. This section is divided into
three subsections to discuss the effect of each factor on western prices in the summer of 2000:

A. Competitive market forces. Prices can be driven up by the normd forces of a
competitive market, such asincreasesin cogts of fud or environmental compliance, or
by scaraity of supply.

B. Market design problems. Therules of market inditutions may contribute to prices
higher then those that would prevall under competitive forces or with more effident
rules

C. Market power exercise. If sdlers possess market power, they have the potentid to
influence price. If conditions are conducive, the market price can be rased Sgnificantly
above competitive leves

In principd, it isimportant to distinguish among these three factors, because eech factor cdls
for somewhat different regulatory gpproaches. In the absence of flawed market rules or the exercise of
market power, competitive market forces may not cdl for regulatory action, or may only cdl for further

Lprice Movementsin California Electricity Markets, Cdifornia Power Exchange
Corporation Compliance Unit (PX September report), September 29, 2000, at 10.

2Edison International, SEC 8K Filing, September 25, 2000; "Cadlifornia Utilities Losses On
Electricity Pose Risk, Wall Street Journal Interactive Edition, September 27, 2000; Joint Motion for
Emergency Relief and Further Proceedings of Pacific Gas and Electric Company, et. d., San Diego
Gas & Electric v. Sdlers of Energy and Ancillary Services, Docket No. EL00-95-000 et. al., pp. 5-7,
October 16, 2000.
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monitoring of overdl market devdopments Market design problems are generdly best addressed by
changing the market rules. Approaches to dedling with the exercise of market power may vary from
compliance actions, to development of new rules, or to broader policy messures.

In practice, one single type of explanaion sddom dominates the others, epediadly under
extreme conditions such as those obsarved in the West over the past summer. Market rule problems
with new inditutions during atrangtion period, scardity or near scarcity supply conditions, and rgpid
increasesin input prices with their assodiated uncertainty may dl be conducive to the exerdise of market
power. At the same time, these condiitions make the detection of the market power exercise more
difficult, because they can lead to many of the sameresults For example, scarcity can leed to price
gpikesin competitive markets and rgpid increases in input costs can leed to increases in average prices
in competitive markets. Policymeakers addressing these issues will need to congder dl three
explandions of high prices

Thisg&f invedigation found that dl three factors played some rdein the high prices seeninthe
Wes in the summer of 2000. The datadearly show thet agenerd scardity of power in the West and
increased codts to produce power were factors causing these high prices. 1t isadso dear that existing
mearket rules exacerbated the Stuation and contributed to the high prices The datadso indicate some
atempted exercise of market power, if the sandard of bidding above margind running codt is used, and
some actud market power effects to the extent thet prices, a least in June, were Sgnificantly above
competitive levels However, the data do not isolate pecific exercises of market power or suggest thet
the exerdise of market power was more important then other explanatory factors.

A. Market Forces: Costs and Scarcity
1. Increased Power Production Costs

Asdiscussad in Section 3, suppliers codts of generating dectricity increased over the summer.
The primary causes of the increase were rigng prices for naturd gas and NOx credits Naturd ges-
fired combustion turbine units are usudly the margind units during pesk demand periods, so increased
netura gas prices can have asubdantid impact on the market dearing price. In addition, acombined-
cyde gas gengrator typicaly emitsfrom 1 to 1.5 pounds of NOx per MWh, o increased pricesfor
emisson credits can do affect the market dearing price. Snce many of the resourcesin Cdiforniaare
ol and/or naturd gas-fired generation, and pricesin Cdiforniadosdy corrdaeto pricesin the rest of
the Weg, increasesin the cogt of purchasing naturd gas or NOXx crediitsin order to generate power
have aggnificant impact on dectriaty pricesin the Wes.

Naturd gas prices roughly tripled from January 2000 to September 2000 in the Wedt, from less
than $2/MMBtu in January to more than $6/MMBtu in September (see Figure 3-10). At the same
time, the price of NOx credits increased from about $5 per pound to over $40 per pound (see Figure
3-11). Asareault, the margind operating cost of generation needed to meet pesk load in Cdifornia
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rose over the ummer. Asdiscussad in Section 3, these input price increases drove up the marging
operating cogt of acombugtion turbine from about $7/MWh in May to more than $190MWhiin
Augud. Asaresult, market dearing prices that gpproached the $250/MWh price cgp in August may
have reflected the true cogt of the resource rather than the exercise of market power.

2. Scarce Resources Throughout the West

It is dear that resources were scarce throughout the West during the summer of 2000.
Unusudly high temperatures and strong economic growth in Cdifornia, the Northwest and the
Southwest resulted in increased demand for dectricity. Lower than expected hydropower output and
increasad unplanned plant outages in Cdifornia contributed to the generd scarcity of power to meet
demand. Circumgancesin Cdiforniawere exacerbated by increased exports of power from Cdifornia
to other parts of the West.

This section discusses the factors that contributed to ashortage of power inthe West. Evenin
awdl functioning market, prices can be driven up when cogts increase or supplies become scarce.
Thefollowing section discusses whether the exerdse of market power could have dlowed market
participants to push up prices by withholding supplies from the market.

The gengraion shortage began long before the summer of 2000. Growth in demand over time
was not matched by increasesin generation capacity. Load outpaced generation capecity additions
throughout the West in the 1990s. Load in the WSCC region increesed by an average of around 3
percent per year, while cgpacity grew lessthan 1 percent. Thistrend resulted in ascarcity of supplies
in the region, with the importing arees vulnerable to shortages. Cdifornia has reied on importsto mest
much of itsloed.

Reserve Margins

Going into the summer, the WSCC's forecadt indicated ample reserve margins for the entire
WSCC (Table 2-5). However, reserve marginsfor the CdiforniadMexico (Cdifornia) subregion
(Table 2-6) were dightly lower than those for the totd WSCC. The resarve margin for the neighboring
Arizona-New Mexico-Southern Nevada (Arizona) subregion was do tight, with forecasts predicting a
resarve margin of 13.5 to 13.8 percent for most of the summer (June-August).? Whilethe Cdifornia
PX Compliance Unit noted that these were unrediticaly rosy predictions? adose reeding of the

S\Western Systems Coordinating Council, Summary of Estimated Loads and Resour ces,
May 2000, p. 86.

4px September report at 13-25.
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WSCC forecagts shows thet they contained stipulations. The WSCC conduded thet projected
regiond cgpadity margins and rdiability would be adequete only if norma temperatures prevailed and
norma unplanned generator outages occurred. The forecadt Sated that, if higher then norma
unplanned generator outages were to occur, and an area exparienced sgnificantly higher than normd
temperatures, or the load in multiple aress pesked Smultaneoudy, portions of the region might need to
issue public gpped s for cusomersto reduce ther dectrical consumption or that other measures might

be necessary. °

In particular, the WSCC conduded that the southwest portion of the WSCC (New Mexico,
Arizona, southern Nevada, Cdifornia, and Bga Cdifornia, Mexico) might not have adequate resources
to accommodate a widespread severe heat wave or higher than normd generating outages.  The
forecadt raised the spedific concern that the Cdlifornia subregion was dependent on contracted supplies
thet might not be available under emergency conditions. Unfortunatdy, most of the conditions thet
posad problems for the region were in place during the summer of 2000.

The higher-than-normd planned and unplanned outages during the summer of 2000 illudrate
the impact of the dipulations on the WSCC reserve forecest.  The WSCC forecasted no unavailable
cgpaaity for the CdiforniaMexico subregion in July and August of 2000, with smal volumes of
unavailable cgpadity for May and June of 2000. The same assumptions goplied to the Arizona
subregion. Fectoring in the actud planned and unplanned outages thet occurred in the Cdifornia
market (see Hgure 2-12), and holding the other assumptions equd, the resarve marginsin the Cdifornia
subregion dropped from 26.3 to 17.5 percent for June, from 17.7 to 10.2 percent for July and from
17.4t0 8.98 percent for Augus. Because the reserve margins were dreedy tight in the Arizona
subregion, asmdl generator outage could drive resrve marginsin thet region below 10 percent and
increase the demand for imports.

Asthe CdiforniaPX Compliance Unit hasindicated,® a significant changein spot prices can be
expected when resarve margins drop below established rdiability Sandards. Spot prices soike when
reserve marginsfdl beow the 15 to 20 percent range. The connection between resarve margins and
price spikes was d o observed in the Midwest in 1998

Asnoted in Section 2, during May through August of 2000, the Cdl-1SO dedlared 24 Stage
One and 14 Stage Two derts (see Table 2-10). The Cd-1S0 dedares Stage One derts when
operating resarve levesfdl beow 7 percent and Stage Two derts when operating resarve levelsfdll

S\Western Systems Coordinating Council, Assessment of the 2000 Summer Operating
Period, revised May 25, 2000, p. 1.

5px September report at 16.

TS aff Report to the Federal Energy Regulatory Commission on the Causes of Wholesale
Electric Pricing Abnormalitiesin the Midwest During June 1998, issued September 22, 1998.
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beow 5 percent. During 1998 and 1999, when prices were Sgnificantly lower than the summer of
2000, the Cdl-1S0 dedared only three Stage One and three Stage Two dertsfor 1998 and three
Stage One dertsfor 1999. The Cd PX has noted asrong correlation between spot prices and low
reserve marginsthis past summer®

Unusually High Temperatures

Temperaures throughout the WSCC were higher than normd for the summer of 2000.
Temperaturesin the Arizona subregion were paticulaly high, averaging 3 to 5 degrees higher than
normd.® The summer of 2000 was do significantly warmer then the previous two years for Cdifornia
As shown above, in Figure 2-5, western temperatures ranked high rdative to other periods over the
last 106 years, and particularly rdative to the last two summers. For example, the CdifornialNevada
region was ranked 99th out of 106 in June of 2000, compared with 59th and 14th in 1999 and 1998,
respectivdy. Some aress, such asthe Southwest, were hot dl summer. However, in Cdiforniahigh
temperatures were more of afactor in May and June than they werein July and Augudt (see Fgure 2-
4).

| ncreased Demand

Energy consumption and average dally loads during the summer of 2000 grew rapidly
compared with the same period in 1999 (see FHgure 2-7). Energy consumption in the WSCC dates,
exduding Cdifornia (see Table 2-8), increased by 4.7 percent in May 2000 versus May 1999 while
energy consumption in Cdiforniaincreased by 5.8 percant over the same period. Theincreasein
energy consumption for June 2000 versus June 1999 was even greater—7.3 percent for the WSCC
dates, exduding Cdifornia, and 13.7 percent for Cdifornia Within the ISO, average daily pesk loads
grew by 11 percent in May and 13 percent in June compared with those same months of 1999.
Cdiforniaresdentid energy consumption increasad by 8.3 percent in May 2000 compared with May
1999 and 23.8 percent in June 2000 compared with June 1999. Arizona, New Mexico and Nevada
experienced even larger increases in resdentid energy consumption with increeses of 36.3, 5.0, and
34.8 percent, respectively for May 2000 over the previous year and 22.3, 11.0, and 27.2 percent
respectively for June 2000 over the previous year. These are Sgnificant increasesin energy
consumption from the previous year which can be directly tied to the higher temperatures acrossthe
region.

8px September report at 15, Figure 3, citing a study by Cambridge Energy Research
Associates, The Summer 2000 Spot Electricity Markets Outlook: Divergent Trendsn Price
Volatility, July 2000.

9px September report at 19, Figure 5, adapted from information on the NOAA web site.
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Forecadts of pesk loads made day-ahead were d 0 higher than in 1999 (see Figure 2-8),
adding price presaures, even though peek loads ultimatdy were below pesk loadsin 1999, primaily as
aresult of emergency derts and demand reduction.

Reduced Importsto California

In the padt, Cdlifornia has rdied upon large amounts of imports from neighboring sysemswithin
the WSCC to sarveload. However, the amount of importsinto Cdiforniafor May through August
2000 were lessthen the leve s for the same period in 1999 (see Figure 2-9). Scheduled net importsto
the Cd-1S0 fdl from an average of 6,294 MW in 1999 to 3,231 MW in 2000; red-time imports from
6,321 MW in 1999 to 4,241 MW in 2000. The trend toward reduced imports was more evident in
July and Augudt then it wasin May and June; while red-time May 2000 net import levels were 561
MW bdow 1999 levedls. August 2000 red-time net imports were 3,449 MW bdow 1999.

The amount of imports available into Cdiforniawere reduced because of shartfdlsin hydro
supply during the summer. Hydro generation from outsde Cdiforniawas 8.6 percent bdow 1999
levelsin May 2000, and 23.2 percent beow 1999 levesin June 2000 (see Table 2-15).

There gopears to be a corrdaion between the amount of exports and the lowering of the Cal-
ISO'sbuyerscgp. When the | SO's buyers cgp was lowered from $750/MWh to $500/MWh on July
1, exportsrose from 2,995 MW in Juneto 3,846 MW in July (see Figure 2-10). When the CA-ISO's
buyers cap was further reduced from $500/MWh to $250/MWh on August 7, the amount of exports
roseto 4,851 MW in Augud, an increase of 1,005 MW from the previous month. Thus, the capecity
gtuation in Cdiforniawas tightened by lower supplies entering the date and alarge increesein the
amount of in-gate generation that was sold out-of-date, possbly as aresult of the Cd-ISO's buyers
cap.

I ncreased Outages

Ancther factor that contributed to the supply shortage was the amount of generdting cgpecity
thet was unavailable because of unplanned outages. In May 2000, outages within the Cdifornial SO
were only dightly higher than May 1999, but the problem of outages grew worse throughout the
summer (e Fgure 2-12). By August 2000, 3,391 MW of cgpacity were unavailable because of
unplanned outages compared with 604 in August 1999. Cdifornia s Seam naturd gas plants make up
36 percent of thetotal cagpacity and are now quite old: 82 percent of these plants are more than 30
yearsold.®® Asthese units are digpatched more frequently due to the shortage of available generaing
cgpacity, they are more susceptible to breskdown.

Future Resource Additions

10RDI Powerdat database, September 2000.
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The problem with Cdlifornids ail and naturd gas generating plantswill not be dleviated quickly
through the addition of new generaing resources within the date. According to the Cdiformia Energy
Commission (CEC), five projects totaing 3,643 MW are expected to be onlinein 2001-02* An
additiond 14 projectstotaling 8,015 MW are under review by the CEC; however, these projects do
not have an anticipated inservice date. Capadity additions throughout the WSCC dso lag in the near
term. Only 1,521 MW of capecity is planned to be onHline during 2000. The cgpadity Stuaion within
WSCC should improve shortly theresfter when around 23,000 MW of capedity should come on-line
between 2001-2003 (see Table 2-3).

Snce Cdiforniagarted its dectric restructuring program, the amount of new generaing
cgpadity in Cdlifornia has lagged while load hasincreased. Only 672 MW of net cgpecity has been
added in Cdifornia between 1996 through 1999. In the meantime pesk |oad hasincreased by 5,522
MW over the same period.*? Load growth rapidly outpaced generation additions, reducing important
rexve levdswithin Cdiforia

A mgor factor in the lack of new generation within Cdiforniais the complexity of gting
generation within the gate. As noted by the EOB/CPUC in their report to the governor, “ Sate Sting
proceduresin Cdiforniaare complex and cregte investor risk because of Cdifornids commitment to
environmental protection and public participation in the permitting process™® The Cdifomia
Environmental Qudity Act (CEQA) and thefederd Cleen Air Act aretwo of the principd lawsthet
determine where power plants are condructed in Cdifornia The CEQA requires evauation and
mitigation of potential power plants before the Sate dlows congruction and fallure to conduct
environmenta review can result in CEQA litigation by ditizens or locd government agendiesthet can
Oelay, change or diminate agenerating project. In addition, Locd Air Didricts enforce date, federd
and locd ar qudity lawvsfor power plants. The changing Cdifornia regulatory environment throughout
much of the 1990s dso created regulatory uncertainty for investors who chose to wait until dear rules
were established before goplying to build new power plants.

The Cdifornialegidaurés attempt to expedite this process through enactment of AB 970 does
litle to rdieve these difficulties That legidation gives priority to projects that would have the grestest
efidendesand thelesst impacts Thus, while AB 970 centrdizes in the CEC determinaions that
would normally be made by numerous Sate and local agendes it does not gopear to materidly change
the subgtantive provisons governing sting decisonsin Cdifornia

B. Market Rules

1 1www.energy.cagov/si tingcases/projects since _1979.html

12e0BICPUC report to the Governor on Californias Electricity Options and Challenges a 36.
1319, at 38.
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The market conditions discussad in the previous section contributed to high prices, but their
effects were megnified by the exising market design and some flawed regulaory policdes This section
discusessthe rules and regulatory polices that gppeared to have asgnificant contributing rolein the
high prices aswdl as somethat did not gppeer to be afactor but that have been commonly assumed to
be factors.

Among the factors that gppear to have contributed to the recent high dectridity pricesin
western markets, and Cdiforniain particular, are rules and palicies of the PX and the Cd-1SO, and
datutory requirements and regulations administered by sate and locd regulatory bodies. For example,
until very recently, SDG& E, SoCd Edison and PG& E were required by CPUC regulaionsto
purchase and Sl dl of thar dedtriaty through the PX. While the three IOUs now have some
additiona authority to purchase outsde the PX, their purchases are subject to an after-the-fact
prudencereview. These date polides greatly limited the options avallable to the three IOUs and have
creted an impediment to their use of forward contracts. Also, Sate retall rate policies currently
prevent consumers from seeing and responding to market prices, and they provide week incentives for
the |OUs to minimize the wholesdle cost of dectricity once their tranded codis are paid off. In
addition, cartain ISO and PX rules gppear to have contributed to underscheduling of load and
generdion in forward markets, causing operationd problemsfor the 1SO and forcing it to procure
energy out-of-market a high prices. These are discussad beow.

1. Lack of Forward Contracting

Thethree IOUs in Cdifornia were reguired to purchase tharr power through the PX with little
or no ability to purchase through forward contracts. Requiring the three IOUs to purchase and <
through the PX exposad them to the valility of the spot market without the ability to mitigete the
summer price volatility.

Forward financid contracts for energy potentidly can provide |OUs and aother load serving
entitieswith a highly effective hedge againg high cogtsin energy spot markets, while providing both
buyers and sdlerswith agreater levd of price cartainty. Moreover, for generatorsthat are otherwise
able to exercise market power in energy oot markets, such contracts can help to mitigete the market
power of the generatorsthat hold them. Thus forward financid contracts offer the potentid to reduce
both the cogt impect of price goikes on consumers hills, and the incidence and magnitude of the price
spikes thet occur.

147he Market Surveillance Committee and the 1SO's Division of Market Anayss have
reached smilar conclusons. See, e.g., An Analysis of the June 2000 Price Spikes in the California
|SO's Energy and Ancillary Services Markets by Frank A. Wolak, et al., September 6, 2000, pp.
6-11, and Report on California Energy Market Issues and Performance: May-June 2000,
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Properly sructured forward contracts can benefit consumers by providing load serving entities
with the ahility to lock in afixed price for afixed quantity of energy wel in advance of the actud
consumption of that energy. This meansthat aload serving entity need only face spot pricesto the
extent thet its actud energy purchases differ from itsforward market purchases. Indeed, if aload
saving entity's actud purchases match its forward market purchases, it can achieve both a perfect
hedge againg high spot prices and the benefit of complete price cartainty in the face of ot price
voldility. Of course, holding forward contracts does not guarantee thet consumers will incur lower totd
enagy cods These cogts ultimetdy will depend on the rdaive leve of pricesin the forward and oot
enargy markets

Forward financid contracts dso hdp to mitigate generaion market power in energy spat
markets. For example, condder agenerator with market power that holds a contract for differences
with aload serving entity. Such a contract requires the generator to compensate the buyer for the
difference between the energy spot price and the contract's strike price when the srike priceis lower
than the oot price, and requires the buyer to compensate the generator when the drike priceis higher.
Holding thistype of contract reduces the incentive of the generator to raise oot prices because any
increasein oot prices will cause its payments to the buyer to increase (or its receipts from the buyer to
decrease). Thus, to the extent thet the mgority of its supply portfolio is committed under contracts for
differences, the generator's incantive to exercise market power in the spot market will be reduced or
even diminated. Smilar results can be shown to hold for generators that hold other forms of finencd
contracts aswel asforward physical contracts. 1t must be emphasized, however, thet forward
contracts serve only to mitigete market power in spot markets, the market power thet a generator may
have in forward markets will be unaffected by the forward contractsthet it holds. Neverthdess, market
power tends to be found lessin forward marketsthan it isin spot markets, because forward markets
provide energy purchasars with more lead time and therefore more options. Indeed, with sufficient leed
time, the options avaladle to purchasarsin the forward market can indude the congtruction of new

gengraing units

Until recently, CPUC regulations placed drict limits on the options avallable to IOUs to enter
into forward contracts. Spedifically, prior to Augus, the CPUC limited the forward contrects available
to PG& E, SoCd Edison and SDG& E to block forward contracts purchased through the PX thet
provided for ddivery of energy up to 12 months hence. Also, the regulations grictly limited the quantity
of energy that each IOU could obtain through forward contracting. However, Snce Augud, actions by
the CPUC and the date legidature have provided the IOUs with an expanded array of PX energy
products and with the authority to enter into long-term bilateral contracts with entities outsde the PX.
Redrictions on forward contract trading levels remain in place aswdl as after-the-fact prudence
reviews which dampen a purchaser's incantive to buy forward.

Cdifornial SO Department of Market Analysis, August 10, 2000, p. 6.
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During and prior to the summer of 2000, the IOUs did nat fully utilize even the limited authority
they hed to enter into forward contracts. There are perhgps severd reasonsfor this. Frg, the
sandard products available through the PX block forward market may not have met the specific needs
of thelOUs. For example, these products are defined only for alimited set of fixed hourly periods
(pesk, uper-pesk and shoulder-pesk) within agiven cdendar month.  Second, because the gandard
contracts did not provide afull range of hedging festures, they may nat have offered the leved of
insurance againg price pikesthat the |OUs sought. Third, the prices for the block forward contracts
may have gppeared high rddive to the |OUS forecasts of oot prices for the summer of 2000. Indeed,
by the time the |OUs recaived authority to incresse their forward market trading levels, forward market
prices had dreedy increasad, probably in response to the early spot market price spikes. Findly, the
|OUs may have feared that the CPUC would declare their forward market purchases to be imprudent
if gpot prices turned out to be lower. In addition, because SDG& E was dlowed to eesly passthrough
to retall cusomersits energy and andillary services codts, it may not have hed a strong incentive to
aggressively pursue codt reductions through forward contracting.

The redtrictions on the ahility of the IOUs to enter into forward contracts have denied the |OUSs
the opportunity to adequatdy insure themsdlves againgt high energy spot prices. Also, because forward
contracts can help to mitigate generation market power in energy oot markets, price spikes during the
summer of 2000 have probably been larger and more frequent then they otherwise would have been if
thelevd of forward contracting hed been higher.

2. Demand Responsiveness

Inwel functioning competitive markets, both suppliers and consumers are able to see and
respond to market prices. Indead, thisiswhet dlows competitive markets to echieve the efficient
outcomes for which they arewdl noted. However, in dedtricity markets, such asthose of Cdifornia,
consumers often must make their consumption decisons without knowledge of the true market price of
dectricity. In addition, some utility purchasars of dedtricity, such as SDG& E, may not dways have
grong incentives to minimize the wholesde cog of the dectridity that they purchesefor ther retal
cusomers. Thislack of demand responsiveness can, a times, lead to excessivdy high prices® It can
a0 have important implications for the Commisson's regulation of wholesale power markets

To be dfective, prices mugt accuratdy reflect the cogt of supplying dectricity a agiventime
and place, and they must be communicated to consumersin atimdy manner. In Cdifomia, for
example, rdal cusomers generdly are nat provided with accurate and timdy pricedgnals Thisisdue

15gee dso, An Analysis of the June 2000 Price Spikes in the California 1ISO's Energy and
Ancillary Services Markets by Frank A. Wolak, et al., September 6, 2000, pp. 10-13, and Report
on California Energy Market Issues and Performance: May-June 2000, Cdifornial SO
Department of Market Analysis, August 10, 2000, p. 6.
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in part to the retal rate freeze that was gpplied to the |OUs as part of the Satewide restructuring. The
retal rates of PG& E, SoCd Edison and SDG& E were frozen a the time of restructuring to ensure that
retail cusomerswould not pay rates that exceeded the rates paid before deregulation. Therate freeze
was designed to operate in conjunction with the recovery of the utilities dranded cogs Spedificdly,
AB 1890 provided for recovery of sranded cogts through a Competition Trangtion Charge (CTC).
The CTC surcharge cannat, in conjunction with PX market prices exceed therate freeze levds. This
means that, to the extent that PX prices are high, CTC recovery isdower. Consequently, if cusomers
reduce thair demands, their rates do not fall; the utilities Smply recover their Sranded cods a afagter
rae. Both the CTC and the rate freeze are limited in duration to the earlier of March 31, 2002, or until
granded cogts are fully recovered for each IOU.

DG& E completed its recovery of sranded cogtsin 1999 and the CPUC lifted itsrate freeze
inJuly 1999. With the end of therate freeze, SDG& E was dlowed to pass on its wholesde codts of
power directly toits cusomers. Conseguently, SDG& E cusomersfdt the full impact of thewholesdle
price increases that were experienced in the summer of 2000, when their dectricity bills more then
doubled. However, because these customers did not see the rate impects until they received their bills,
they had no practicd way to respond in the short term to the high prices. Also, without time-of-use
metering, they were unable to reduce thair bills by moving consumption to off-peek periods
Furthermore, SDG& E itsdf may have hed little incentive to minimize its purchased power cogs given
that it could Imply pass through the cogts to ratepayers, subject only to the possibility of aprudence
review by the CPUC.

By contragt, PG& E and SoCd Edison have not completed their sranded cost recovery and
therefore remain subject to the retall rate freeze. Consaquently, these utilities cusomers were fully
insulated from the price increases of the summer of 2000, and dearly had no incentive to modify their
consumption petternsin response to the increased cods. However, because PG& E and SoCd Edison
were unable to pass through the increased wholesale codis to their customers, they likdy hed amuch
gronger incentive than SDG& E to minimize these codts, because any cost savings redized can be
goplied asan offset to their CTC cods.  However, neither of these companies had much ahility to
minimize their cogts because they were largdy required to buy in the spot market.

It should be noted that avallable evidence suggests that customers that hed direct accessto
wholesdle markets this summer did indeed change their consumption patternsin response to the price
increeses. Basad on discussions during thisinvedtigation, thereis evidence to suggest that some load
reduced purchases during pesk periods and increased purchases off peek.

The fundamental problem cregted by unrespongive demand isthet, during periods of tight
supply, prices can rise far above competitive levels. Thereasonisasfollows 1n acompetitive marke,
if demand islow rdative to the available generating capecity (such as during off-pesk periods), the
mearket dearing price will gpproximate the margind running cogt of the mogt costly generator operating.
Thisistrue even when demand is unrespongve to price, aslong as the market indudes many owners of
generdion competing to serve the limited demand, and none of these generators haslocationd merket
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power. However, these same generation ownerswill discover thet they have congderable market
power when demand is both unresponsive to price and at such ahigh leve asto requirethe ISO to
place virtudly dl available generating capacity in operation or on reservein order to meet demand
relicbly.

Thisisnot to say thet competitive prices should never rise above the margind running cost of
generation. When supply is scarce redive to demand, competitive priceswill riseto aleve thet reflects
the vaue thet the margind consumer places on additiona consumption. This additiond increment
above margind running cod isrefarred to asthe “ scaraity rent.” However, market pricesin dectricity
markets like those in Cdifornia cannot be expected to settle & thislevd if retal consumersdo not have
the ability to see these prices and to make known to the market, through their purchesing decisons, the
vaue that they place on margind consumption. Indeed, in the aasence of demand responsveness
pricesin Cdiforniaand in markets dsewhere frequently rise wel above this competitive leve & times
when demand is high and cgpadity isscarce.

The only dternative facing asystem operator in the aosence of demand response may beto
retion demand through adminigrative load reductions. Thisis exactly what hgppened in Cdifornialast
summer, when atotd of 38 emergency detswere cdled. These adminidrative procedures succeeded
in reduding demand without curtailment of firm loed, which suggests thet load doesindesd have the
ability to reduceits consumption. But it does gppear difficult to convert these reductionsfrom an
adminigrative bagsto amarket one. Under the rdiability rules, interruptible load cannot be required to
reduce its consumption except under emergency conditions Thus, aslong asfirm load is maintained,
load may have only limited incentives for price-based reduction of consumption. It gopears difficult to
deveop alarge amount of demand response, but the reasons gppear to be inditutiond more then

physical.

3. Underscheduling

At presant, the PX has a $2,500/MWh price cgpt® and the Cdl-1SO has caps of $250/MWh
for energy and andillary sarvices and $100/MWh for replacement reserves. The PX's higher energy
price cgp has not limited energy pricesin the PX. Insteed, as noted in the San Diego order, the ISO's
cgp has effectivdy limited the price of generdtion sdesin the PX day-ahead and hour-aheed energy
markets!” Buyers never offer to pay morein the PX market then the |SO's maximum purchase price,
sancethey may dill buy & the 1ISO's cap in the red-time market if their bids are not accepted in the PX.

16The PX price“cap” isactualy apractical limit imposed by the market software
requirements, not a regulaory restriction on bidding or pricing.

175an Diego Gas & Electric Company, et. al., 92 FERC 1 61,172 (2000).
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Specificaly, the net codt to load to buy in the ISO'sred time energy market cannot currently exceed
$3B0/MWh (i.e, $250 for energy and $100 for replacement resarves). Thus, loads will not offer to
pay more than $350/MWh for energy in the PX's forward market, and the PX energy price will not
exceed that levd. These redrictions on price helped cregte incentives for both buyers and sdlersto
underschedule load and supply in the day-ahead market.

The amount of underscheduling has tended to increase subgtantialy during high demeand
periods. A mgor reason gppearsto be that the amount of supply offered into the PX markets during
high demand periodsis often subgtantialy less than forecasted demand. Data presented in Section 2
indicate that the day-ahead schedulesin the PX conggently fdl below forecest loads whenever loads
were above 35,000 MW, and thet the load level where this occurred decreased in July and Augud.
Information in Section 3 shows that the proportion of supply below $100 in the PX was reduced
through the summer asthe price cap was reduced. Thetota amount of supply offered in the PX does
not gopear to change much over the summer. The Cdifornia PX datesthat little additiond supply hes
been offered into the PX Day-Ahead market a any price above $100/MWh, especidly when the
|SO'sload forecast exceeds 35,000 MWh. For example, on July 31, 2000, in hour 16, total supply
offered into the PX day-ahead market at any price wasless than 35,000 MWh, while the 1ISO'sload
forecest was over 45,000 MWh.*®

Asareault, load and generation underschedule in the PX's forward markets and then gppear in
the ISO'sred-time market. Extensve underscheduling creetes operationd and rdiability problemsfor
the Cd-ISO, and has required it to procure energy out-of-mearket a high prices.

In an atempt to address the operationa problems and reduce the incentives for
underscheduling, the 1SO modified its practices for procuring replacement resarvesin May 1999.
Soedificdly, the 1SO now procures aday in advance enough replacement resarves to match its estimete
of underscheduled load—that is, the difference between its own forecast of red timeload and the
amount of energy scheduled in the forward markets. The SO saysthet procuring additiona
replacement resarves increases the likdihood thet sufficient generation will be available to rdiably mest
the load that showsup inred time. As an incentive to discourage underscheduling, the ISO chargesthe
codts of the replacement resarves to unscheduled load that shows up in redl time and to scheduled
genegraion that failsto producein red time®

However, the maodified replacement resarves palicy has not reduced the amount of
underscheduling. Indeed, underscheduling has increased, espedidly during high demand periods. For

18 px September report at 44.
195ee, AES Redondo Beach, L.L.C., et al., 87 FERC 1 61,208, (May 26, 1999)
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example, in June as much as 21 percant of red time load was not scheduled in advance®® A mgjor
reason for this phenomenon isthat the palicy creates conflicting incentives. On the one hand, the palicy
does discourage buyers from underscheduling, by charging the cogts of replacement resarvesto
unscheduled load. However, the policy dso encourages generators not to offer energy in the forward
market (especidly during periods of high demand), but instead to sdl their capacity as replacement
reserves. That is because by doing s, the generator can receive a payment for replacement resarvesin
addition to a payment for sdling energy inred time. (During periods of high demand, gengrators
sdected to provide replacement resarves are likdly to be caled onin red time to produce energy. The
policy encourages generatorsto bid lessinto the PX asload increases, by increasing the probability thet
al replacement reserves will be usad for energy and hence the expected opportunity cost of not
deferring supply until the hour-aheed or red time markets)

As noted by the MSC, because the 1SO requires dl forward schedules to be balanced, load
and generation are equaly underscheduled. Underscheduling arises largely because loads and
generators disagree about the gppropriate forward price of energy. In effect, underscheduling occurs
because loads are trying to protect themsdves from higher pricesin the forward market, while
generaors are trying to protect themsdves from lower pricesin the forward market.

Clearly, subgtantid underscheduling creetes operationd and rdiability problemsfor the SO as
the grid operator. The effect of underscheduling on energy prices however, islessdear. Ontheone
hand, the SO has incurred cogts to procure replacement reserves and to make out-of -market
purchases a high pricesin response to underscheduling. On the other hand, attempts by load to reduce
underscheduling by procuring more energy in the forward markets would likely put upweard pressure on
forward market prices.  In sum, underscheduling had no dear impact on this summer’ s prices

4. Exports/Imports

Exportsincreased through the summer aong with reductionsin the price cap, but there are
many possible reesons why this might have occurred, induding prior commitments by generators
increased opportunities in the Southwest where weather remained extremdy hat, reductionsin the
overdl WSCC levd of hydro generation, and off pesk pumping requirements for hydro. These exports
have the effect of reducing the supply of in-state generation and limiting the amount of such generation
bid into the PX. 1n the summer of 2000, these increases in exports were not compensated by increases
inimports, and the net importsinto California were reduced.

Severd concarns have been raised about the reduction in net imports. Thefirst concernisone
of rdighility, because the reduction in scheduled imports contributed sgnificantly to the problem of

20Report on California Energy Market | ssues and Performance: May-June 2000,
Cdifornial SO Department of Market Analysis, August 10, 2000, p. 26.
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underscheduling. The 1SO needed to purchase additiond imports for red time, ether through
replacement resarves or out-of-market purchases a the last minute, contributing to the high incidence of
emergency derts and concerns of mantaining the rdighility of the system.

The second concern is that generators exporting power were gaming the sysem in order to
increexeprices. By sdling to entities outsde Cdifornia, who may be the same entities who supply
imported power in red time, the increasad exports decrease supply in day ahead and hourly energy
markets and increase prices. Supply then becomes avallable in replacement resarve markets a the
ISO, or as out-of-market purchasesin emergencies. Out of market purchases were not large (less than
1 percent of energy codts), but replacement resarve purchases were very high on cartain daysin the
summer (see Section 3). In one sense, thisis not gaming, Since there are no adminidraive rules on the
amount of cgpacity that must be provided to meet load asthere areinthe eesten 1SOs. Loads are
required to bid into the PX, but there is no capacity pendty imposed if corresponding supply does not
bid into the PX. The concern seemsto be that megawatts are exported to the very same entitieswho
then sl the megawatts back in red time at high prices. Severd generators reported contracting a
sgnificant proportion of their supply forward outdde of Cdifornia, and the buyers of thet power may
have exported it back to Cdiforniaa some later date. One marketer, who is reported to have
contracted for power from Cdifornia generators at tractive prices before the summer, exported
power back as replacement reserves a high prices during emergency conditionsin Cdifornia

These exporting practices are permitted under the rules and are not necessarily amarket power
problem. It may smply be the norma working of a market where sdlers are maximizing profitsina
competitive market, where sdllers or buyers see an opportunity & one time, take an option, and
exadseit & alater dae 1t becomesaproblemif it is assodiaed with a pattern of withholding
resources from the market in order to drive up prices. For example, if alarge sdler outsde Cdifornia
were adleto influence the price of power in the West by acquiring power from Cdifornia, withholding
power from the market a a criticd time, and sdling the power back to Cdifornia Assuch, it is part of
the overd| issue of market power and scarcity in the West, discussad in the next section.

5. Auction Rules

Currently, the Cd-1S0 and the PX use asngle-price rule for establishing red time energy
prices That is, the market-dearing price (which is basad on the highest acoepted bid) is paid to dl
acoepted sHlers, induding those who bid lessthan the price. To prevent future price Soikes, some have
proposad an dterndtive pricing rule—paying each acogpted sHler itshid, rather than the market-
dearing price. Buyerswould then pay a price reflecting the average of the acoepted sdlers bids.
Proponents of the pay-as-hid rule argue that consumerswould pay lessin tota during high demand
periods, on the grounds that consumers would pay less than the highest accepted bid to supplierswho
bid less. However, generators are not likely to bid under a pay-as-bid rule in the same way as under
the anglepricerule. Sdlershidding beow the market-dearing price will receive that price under the
sngle-price rule, but they will recaive only their bid under the pay-as-hid rule. So generaors will
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generdly submit higher bids under apay-ashid rule. In sum, itisnot dear whether apay-ashid rule
would have the effect of lowering consumers hills.

C. Market Power

The previous sections have discussed the factors that contributed to an dectriaty shortage this
summer and the effects of problems with market rules. This section discussesthe issue of market
power in the context of scarcity and congders whether the gpparent shortage arose because of
withholding and hence whether the high pricesin the West were the result of the exercise of market
power. Market power isthe gaility of asdler to influence market outcomes, espedidly the market
pricefor asusained period. Sdlers exercdising market power use this ability to raise the market price
above compdtitive leves a@ther by physcaly withholding some of ther capaaity from the market, or by
offering their capadity at prices above competitive levds. During periods of supply scarcity, the merket
price naturdly rises and even firmswith rdaively amdl market shares may possess Sgnificant market
power. However, asthe supply becomes more scarce, it becomes more difficult to isolate the effects
of scarcity and market power on the market price.

Market power, like scardity, isamétter of degree. It isimportant to recognize that, in practice,
the issue of market power isnot asmple, dl-or-none question, but turns on the magnitude of the
market power impact on price and its conssquences. Intimes of scarcity, thisimpact is potentidly very
large, but it may be very difficult to separate from scarcity effects that can dso be large and the duration
of theimpact of market power may be rdaivey short-lived.

Sonificant market power abuses that violate market rules need to be dedit with directly, but
market power in anewly developing market may be magnified by flawvsin market rules The best
goproach in these cases may be to change the rulesin order to mitigate the impact of market power
exerdse. Mitigation in the form of rule changes may be gppropriate even in the aosence of findings of
market power exerdse by soedific slersor buyers if there are dear incantives for its exerase, and
there are potentidly large impects thet cannot be adequatdly separated from the effects of scarcity.

As discussed beow, thereis evidence suggesting that sdlers hed the potentid to exerdse
market power during this past summer. However, the evidence avalladle and andlyzed during this
investigation, to evauate whether there were actud exercises of market power, isincondusve. A
congderable amount of data.on individud bidding patterns and individud plant performance was
obtained and reviewed in the course of thisinvestigation, but was not sufficent to meke determinaions
regarding exercises of market power by individud sdlers. Further sudy of high-priced bidding by
individud firms or periods when individud generators were not running would be needed to subdtantiate
any charges of market power abuse.

1. Measuring the Effects of Market Power on Price
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During periods of high demand and tight cgpadity, priceswould ordinarily rise as aresult of
basic competitive market forces and red scarcity. However, conditions of tight cgpacity can often
cregte market power, espedidly when demand isinsengtiveto price. When demand isindagtic and
goproaches capacity, asdler with ardatively smdl amount of cgpecity can often begin to influence the
market price. 1t can sdl mogt (if not dl) of itsoutput even if it asksfor aprice higher than what other
dlersaeaking. The sdler may lose some sdes by asking ahigher price, but these lost sdles revenues
are more than made up by the higher prices on the output it produces. Thus, while the combination of
high demand and tight capacity would ordinarily cause pricesto rise due to competitive market forces,
they may a0 create market power that causes pricesto rise even higher. From a public policy
perspective, the desirable outcome is a competitive price increase, not the higher price increase caused
by the exercise of market power.

When market power is exercised, the market dearing price exceeds the price that would have
been set under competitive conditions. It isimportant to note thet agenerator's true margind cogt isthe
generator's opportunity cogt of sdling into aparticular market. That is, the next highest vadue of the
resource. If the running codt of aunit is$40 per MWh, but that unit is physcdly ableto sl into a
market in which the price would be $80 per MWhif that generator participated in thet market, then the
opportunity cogt of sdling into another market is $80 per MWh. Aslong asthe generator bidsitstrue
opportunity cogt into amerket, it will never recaive less than the true vaue of its outpu.

In order to estimate the degree to which market power isbang exercised, the supply curve for
aparticular hour would have to be recongtructed replacing the bids recaived with the margind cost of
each bidding generator. The effect of market power on the price would be the difference between the
actud market dearing price and what the market dearing price would have been if dl the generators
hed bid thar true margind cost. The Market Survallance Committee (MSC) of the Cdifornial SO has
performed such an andyds The MSC esimated asgnificant degree of market power being exercised
in Cdiforniamearkets for the period October 1, 1999, to June 30, 2000. They estimated thet prices for
non-mugt-take energy over the entire period were 36.3 percent higher than they would have been
under competitive conditions. For the last month of the sample, June 2000, they edtimated thet prices
were 64.6 percent higher than they would have been under competitive conditions The highest
previous monthly market power index wasin June 1998, when prices were estimated to be 30.9
percentt higher than they would have been under competitive conditions®  These findings catanly
suggest that market power was exercised in June by the gandard of short run marging costs. Average
pricesin August were higher than June. However, as discussed in Section 3, costs were dso much
higher, S0 it is undear whether, or to what extent, market power gppears to be a continuing concern.
The MSC has nat yet completed an andysisfor July and August.

2l1ne monthly market power index is the percentage increase in monthly wholesae energy
revenues rlative to monthly revenues under the perfectly competitive benchmark. MSC Report on
June 2000 Price Spikes, September 6, 2000, p. 17.
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2. Demand Conditions

The degree to which the market price will exceed the margind cost of production depends not
only on the supply-sde factors discussed above, but dso on the demand responsveness. For any
given concentration levd, the less respondve (dadtic) the demand the more the market price can be
raised above margind cost.?? Thusthe less dadtic the demand, the grester the cost to consumers of an
exerdse of market power. In Cdifornia, asin other gates, demand changes from hour to hour, but not
typicdly in responseto hourly prices. Neverthdess, it isdear that demand can respond to condiitions,
as the difference between pesk forecagts and actud oads (see Section 3) suggests. During emergency
periods, interruptible cusomers have their demand reduced and voluntary reductions do occur in
measurable amounts, in response to 10 interruptions of loads and public gopeds for consarvation.
The difficulty isthat the demand response is driven by adminidretive directive, not by market prices

3. Market Power and Scarcity

In bath the PX and IS0, dl generators supplying energy recaive the market-clearing price,
which is the highest acogpted bid to supply energy. During periods of scarce supply, the market-
dearing price will grealy excead the margind running codts of most of the generators supplying
enagy.”® Those generaars with low running costs will receive asignificant profit from the output of
their units The high price then serves asa sgnd to potentid entrants that there are prafits to be mede.
High prices during periods of supply scarcity are anormd fegture of a properly-functioning market.*

It isdifficult to separate scarcity from market power. As Sated above, during periods when
dectricity becomes more scarce, the price naturdly increeses. However, during those same periods the
ability and incentive to exercise market power increases. The ability to exercise market power (raise
price) increases because the market is dearing in the Segp (indagtic) portion of the supply curve, thusa
dight reduction in output will Sgnificantly increese the market-dlearing price. Theincentive to exerdse
mearket power increases because the payoff becomes much higher. Any generator whose bidis
acoepted will recaive the higher market-dearing price for dl the energy it provides for thet hour.

22poy example, a measure of market power in amonopoly, the price-cost margin or Lerner
Index ((Price - Margina Cost)/Price) isequa to -1/eadticity of demand.

23| fact, duri ng aperiod of true scarcity, when demand exceeds supply even the unit setting
the market-clearing price will recaive aprafit, or scarcity rent, snce the price will naturaly increesein
order to equate supply and demand.

24Eqedidly in amarket with little demand dasticity.

5-18



For an example of true scarcity, the Cdifornial SO DMA reports thet during June 2000, there
were 27 hours when the available supply within the 150 was less then the system demand®  For those
hours, the average cost of procuring red-time energy was $709/MWh.?® During aperiod of true
scaraty, any firm that can sl energy into the I SO red-time market has market power.

In addition, during June 2000 there were 106 hours when the avallable supply was between
100 percent and 110 percent of the system demand. For those hours the average cost of procuring
red-time energy was $324 per MWh.?”  Even congdering the increasein margind cost of operating
gasHfired generatorsin Southern Cdifornia, aprice of $324 per MWh exceads estimates of the
margind cogt of thelagt unit supplying energy. In June, the highest margind operaing cost was about
$160/MWh.?® Asnated in Section 3 of thisreport, it was not until August and September thet the
combination of high neturd gas and NOx credit prices pushed the running cogt of gas turbine units neer
thet leve.

4. Methods of Exercising Market Power

A generaor could exerdse market power through ether economic or physicd withholding. In
the case of economic withholding, a generator would submit bidsin excess of its opportunity codt in
order to rasethe market dearing price. Inthe case of physcd withholding, the generator would not
supply dl of itsavallable energy in order to increase the market-clearing price. Inthat case, by
withholding lower cogt output, higher cogt units whose bids would not otherwise have been accepted
would st the market dearing price. All suppliers whose bids were acoepted would then recaive the
inflated market-dearing price. Aslong asthe gain from the higher price exceeded the log profits from
the foregone output, withholding output would be a profitable Srategy.

However, as noted earlier, determining physicd withholding from red unit outages thet occur
during periods of high demeand is difficult. This determingtion is made particulaly difficult in the westen
environment by the presence of hydropower, must take contracts, and severe environmentd
compliance limitations. 1n each of these categories it is difficult to determine the rdevant cgpadity,

25Department of Market Analyss, Cdifornial SO. Report on California Energy Market
Issues and Performance: May - June, 2000, p. 51.

26The total cost includes both cgpacity and energy payments, snce many of the units that
provide energy aso provide reserve capecity.

27Department of Market Analysis, Cdifornial SO. Report on California Energy Market
Issues and Performance: May - June, 2000, p. 51.

28 Eric Hildebrandt, Market Analysis Report, Cdifornia | SO Department of Market Analysis,
September 2000.
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snce the amount of energy the fadility can produce s limited by various factors, not by the physicd
cgpadity of theunit. From conversstions with the SO gaff, we have learned that hydro fadlitiesand
must take contracts are trested on an “as bid’ bad's, so that the amount of energy bid istaken asthe
indicator of the power available from the unit in any given hour. These fadilitieswill often gppear
underutilized and much of the capecity will gopear avallale when messured againg the totd physicd
cgpability of the unit.

Because of the difficulty in assessng afirm's true opportunity cost of sdling into amarket,
economic withhalding is even more difficult to assess then physcd withhalding. Gengraorsare
maximizing the profits from a portfalio of generation units There are many markets into which they can
sI. They face environmentd, rdiability, technicd and regulatory condraints. For example, generation
units have different gart-up costs and ramp rates. Since the bids the units submit to the PX and 1SO
(through their scheduling coordinator) are composed of capeacity and energy but not other costs such as
dartup, they cannat bid ther full sat of cost components, so they may “average’ some of the cods
assodiated with ramping their units up or down into their bids. 1t isnot dear what condtitutesa
reasonable averaging and what does not.

A gengraor thet is producing less then its cgpatility during a period when the price is greater
then its opportunity cost would gppeer to be engaging in physicd withholding. It isnot dways desr,
however, what separates withholding output in order to raise price from withholding output due to
environmentd, rdiability, technica or regulatory condraints For example, for aunit that isdow to
ramp down, the optima running plan may be to begin to reduce output (withhold) earlier in the day then
for aunit thet can be quickly ramped down. For another example, aunit may only be ddleto runfor a
fixed number of hours during the summer due to environmentd condraints What gppearsto be
withholding (not running the unit when the market price excesds the margind running cost) may be
amply the result of the generator trying to maximize the vaue of the unit's output for those hoursit can
run.

5. Evidence from Summer of 2000

One method of withholding output would beto cal an unplanned plant outege. Anincreasein
unplanned outages shortly before or during price spikes would be an indicator of physcad withholding.
Asnated in Section 2.3, the amount of cgpadity unavailable due to unplanned outages was 2,787 MW
gregter in August 2000 then it had beenin Augugt 1999. Given the Sgnificant cost increese of the
margina units and their assodiated bid price increase, the aosence of 2,787 MW sgnificantly increased
the market-dearing price. Higher prices are to be expected during a period with Sgnificant capacity
unavailable due to outages, they are the reault of an inward shift of the supply curve a the time of the
outage. Asshown in Table 2-14, however, the Srongest correlation was between outages (unplanned
and planned) and the next day’s price rather than the price in the day of the outages. The outages
would then be lower on the day of the high prices, then they were on the previous day. High pricesin
the periods after asgnificant amount of cgpadity becomes unavailabdle would indicate amarket reection
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beyond the direct effect on the supply. While the reaction could be a competitive attempt to reduce
outages in anticipation of tight conditions it is aso conggent with an attempt to exerdse market power
by driving up prices for the next day and then mking the unit avaladle in time to recaive those high
prices®

If attention isfocusad on the thermd unitsthet have the greetest ability to respond to price, data
from the control areasin the WSCC seem to show that only 5 to 7 percent of the non-hydro generation
resources went unused at pesk times: This suggests that the megnitude of any physica withholding of
avallable cgpadity was nat large for these units.

Hrms could d 0 exercise market power through the bids they submit to the ISO and PX. As
described in Section 3, the bid curves offered in the PX change ther shape through the summer asthe
price cgp lowers. The proportion of bids under $100 decreased during the summer, so thet firmswere
changing their bidding behavior and increased the price & which they would offer any given amount of
supply. However, the change in behavior was exhibited by dl categories of participants, o itisaslikdy
to be aresponse to increased cods asit isto beintentiond behavior by any individud firms or groups
of firmsto raise the lowest price offered to compensate for reduction in the price cap.

As noted by the above, the price responsveness (dadiicity) of supply sgnificantly influencesthe
effectiveness of dther type of withhalding. If the market supply ishighly reoonsveto changesin price
then any atempt a economic or physca withholding will not be effective, Snce there will be Sgnificant
upply at the margin to respond without causng asgnificant increasein price. Anindicator of an
effective economic or physica withholding strategy would be if those unitsthet congsently st the
mearket-dearing price were able to decrease the supply dadtiaity through ther bidding behavior. The
PX Compliance Unit estimeted that the average supply dadticity of the units dearing the market for
those hoursin May through July 2000 when the market-dearing price exceeded $100 per MWh was
actudly 24 times greater then the overdl supply dadticity.®® Asaresut, the entry of supply & high
prices may have increasad the dadticity of supply in these ranges, mking the exerdise of market power
more difficult over these load ranges thet it otherwise would have been. Staff was able to obsarve this
phenomenon in theindividud participant bidding curves Some bidders bid congstently at high leves
submitting bids that varied even though the average price bid was high. Other bidders submitted bid
curvesthat induded alarge amount of supply at low prices and only avery amal amount & high prices
meking the bid curve very segp for asmdl proportion of their submitted supply. Biddersin the former
category will tend to make highpriced supply more dadtic. However, they dso have the effect of

29 Specific examples of this practice have been noted in the England and Wales pool by
severa observers. For example, see David Newbury, Power Markets and Markets for Power, and
Frank Wolak and Robert Patrick, England and Wales Electricity Market, February 1997.

30caifornia Power Exchange Corporation Compliance Unit. Price Movementsin California
Electricity Markets, Analysis of Price Activity: May-July 2000. September 29, 2000, pp. 59-61.
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shifting total supply upward, so they will dso tend to raise the price a lower load levels compered to
bidders who submit only asmal proportion of supply at high prices

6. Market Power in Context

It isimportant to evduate the impact of market power in the context of two conditions
discussed in the earlier sections: scardity and market rules. In the short term, when supply becomes
veay tight and demand is unable to repond, the price discipline of anormd competitive market is
greatly diminished. The effects of scaraty and market power in these drcumdances are very smilar:
high prices asdler's market with few or no restraints on sdllers, and few or no optionsfor buyers. In
an ided world with no market power, these prices would Sgnd scarcity and the market would correct
itsdf. But the past summer in the West was not anided world. Buyers had essantidly no short-term
options and few longer-term, forward ones. Without better forward markets, even true scarcity Sgnds
would nat get effectively conveyed until doseto red time, leaving little room for the devdopment of a
more dable overdl market.

Market power can compound the effect of scaraity, because it will disort norma mearket
sgnds Sdleshavetheincentive to raise pricesto indadtic buyers when supplies are anticipated to be
tight, and the result can be prices aove competitive leve s thet gppear sooner than they would ina
workably competitive market where prices are set by short-term margind opportunity codts.
Frequently, these prices may be the work of a competitive market. However, & leest some of the June
price oikes gppear to be attributable to market power, and high bids observed in PX and replacement
resarve markets during thisinvedtigation provide further indications thet above margind cogt bids can be
udancble

Market rules can provide some subdtitute discipline if norma market processes bresk down, a
therisk of digorting genuine market Sgnas. But markets designed with overly complex rulesand
decison procedures can make matters worsg, if they give sdlers migolaced incentives and the means to
act onthem. For example, rulesthat provide incentives to shift supplies from the day-ahead spot
market to even shorter-term hourly or red time markets can adversdly affect the ahility of the ISO to
manage the market rdiably inred time. Although the price impact of such dhiftsis uncertain, the effect
isto move supply to amarket where demand is even less responsive than in the day-ahead market,
regtricting buyer options and potentialy increases any market power the sdler may possess. Without
progpects of greater demand responsein doseto red time, these types of problems may be very
difficult to manage through purdy market incentives, and non-market rules may be nesded.

If higher than competitive prices are susained for along enough period of time, price resrants,
cgpacity requirements, rules requiring greeter forward contracting, or Some other market intervention
may be needed. However, policy mekers nead to factor in increasesin input cogts, unavoidable
limitations on Sting generation and trangmisson cogts and other true cods or limitationsin arafting
workable market rules that asss market development rather than impeding it.
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D. Conclusion

Asnoted a the beginning of this saction, competitive forces, flaved market rules and, to some
extent, market power contributed to the unusudly high pricesthe past summer. Theeresults seemto
Uggest that some change in market rulesisrequired. Additiondly, some further Sepsduring a
“trangtion” period to 2002, when new capadity will be avallable, may aso be necessary. Optionsto
address these condusons are provided in the following section.
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