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SUMMARY

The 1996 law that restructured Californias dectricity industry was intended to be the
firg step toward lower eectricity prices for 70 percent of the state's population. Few
observers foresaw the Stuation that would exist in Cdifornia by the summer of 2001.
Just five years after restructuring became law, the dat€'s eectricity market was
commonly described as being in crigs. The goas of restructuring—lower prices for
resdential customers and more competitive prices for industriad customers—seemed
farther away than ever.

This paper addresses four questions:

. What happened in Cdifornids eectricity market from the mid-1990s
through the middle of 2001?

. What role did the stat€’ s restructuring plan play in those events?
. How did Cdliforniarespond to its market problems?

. What can other governments learn from Cdifornias experience?

Devel opments in the Electricity Market

Cdifornia began the forma process of restructuring its ectricity market in 1994 (see
Box 1 for a chronology of that restructuring). In doing o, the state was building on
federal actions dating back to the late 1970s that were intended to increase competi-
tion in eectricity markets throughout the nation. By 1996, a restructuring plan was
enacted to change the sources and pricing of dectricity for cusomers of three large
investor-owned utilities Pecific Gas and Electric, Southern Cdifornia Edison, and
San Diego Gas and Electric.  Together, those utilities served dmost three-quarters
of the state’s dectricity users. (The rest were served mainly by publicly owned, or
municipd, utilities, which were not covered by the plan.) Cdifornias restructuring
plan was based on the assumption that greater competition among independent power
generators would cause wholesale prices for dectricity to fal. That assumption
seemed reasonable in part because in the mid-1990s, generating capacity in the
western states exceeded the demand for dectricity by roughly 20 percent.

By the summer of 2000, however, demand for dectricity had outpaced the
generding capacity avallable to supply the market. The reasons for that change
included increases in the demand for dectricity throughout the region (because of
economic growth and weather) as well as losses of hydropower capacity and other
conditions that limited power supplies. In tha setting, the restructured wholesde
market pushed eectricity prices to unanticipated levels.
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BOX 1
A CHRONOLOGY OF ELECTRICITY RESTRUCTURING IN CALIFORNIA

1994: The Cdlifornia Public Utility Commission (PUC) begins aformal rulemaking procedure to
consider approachesto restructuring the state’ selectricity market. That action builds on changes
in federal law and regulation that began with the Public Utilities Regulatory Policy Act of 1978
and continued with the Energy Policy Act of 1992.

1996: Californialaw AB 1890 codifies various regulatory changes and initiatives by the PUC.
Those changes includerequiring the state’ sthree major investor-owned utilities—Pacific Gasand
Electric (PG&E), Southern Cadlifornia Edison (SCE), and San Diego Gas and Electric
(SDG&E)—to sell half of their fossil-fuel capacity (they eventually sold all of it); transferring
control of electricity transmission to a newly created nonprofit corporation, the California
Independent System Operator (CAISO); creating another nonprofit corporation, the California
Power Exchange (PX), to run wholesal e auctions of electricity; and freezing retail electricity prices
until 2002 (or such time asthe utilities recover certain costs). The California state auditor reports
that the western states as a whol e have excess generating capacity of roughly 20 percent.

1998: The California PX begins operating at the end of March. Between August 1998 and March
1999, market-monitoring, surveillance, and market-analysis groups of the PX and CAISO issue
reports expressing concern about the functioning of California’ s wholesale electricity market.

June 1999: The CAISO’s Surveillance Committee recommends that investor-owned utilities be
granted more authority to enter into long-term contracts.

July1999: SDG& E recoversitsstranded costs (the declinein the value of certain assets, such as
generating facilities and long-term contracts with other suppliers, because of restructuring). As
aresult, it isallowed to charge its customers market prices for electricity.

2000: Growth of income in California and neighboring states—which affects the demand for
electricity—accelerates. In California, total personal income, which had grown steadily since the
restructuring debate began, jumps by about 9 percent from itslevel in 1999.

April 2000: The pricethat California’s electricity generators pay for natural gas beginsto dimb
from about $3.50 per thousand cubic feet (reaching more than $6 by November).

May 2000: The summer cooling season begins. May and June 2000 rank among the 15 hottest
May-June periods of the past 100 years.

June 2000: Rising wholesale prices for electricity consistently exceed the frozen retail price. As
aresult, PG& E and SCE must sell purchased power at aloss. Customers of SDG&E, by contrast,
pay the market price, which is three times higher than it was the previous summer. On June 14,
PG&E interrupts service for the first time in its history, which affects 100,000 customersin San
Francisco.

August 2000: Theestimated annual pricesthat generatorspay for pollution credits—which reflect
the costs of producing electricity from fossil-fuel plants—rise to $30 per credit (from$10inJune).
They reach $45 per credit by December.
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BOX 1
CONTINUED

September 2000: California enacts a law rolling back and freezing retail rates for SDG&E
customers at the 1996 level.

October 2000: The PUC permits Southern California Edison to increase its short-term borrowing
authority from $700 million to $2 billion to pay for power in the wholesale market.

November 2000: PG&E and SCE file for rate increases to cover power costs they could not
collect from consumers. The Federal Energy Regulatory Commission (FERC) releases a report
describing how market design and flawed regul atory policiesin Californiahave contributed to high
prices.

December 2000: The CAISO declares many Stage 3 emergencies, warning of the prospect of
blackouts as electricity reserves (the amount by which available generating capacity exceeds
demand) fall below 1.5 percent during periods of peak demand. The U.S. Department of Energy
orders electricity generators outside California to sell to the state’s wholesale market. FERC
imposes “soft” price controls (limits that may be exceeded in emergency circumstances) and
directs California’s investor-owned utilities to negotiate long-term supply contracts and reduce
their reliance on the wholesale market.

January 2001: The PUC approves retail rate hikes for PG&E and SCE. The CAISO orders
rolling blackouts on several occasions. Emergency orders by the governor direct the state's
Department of Water Resourcesto buy power in responseto the deteriorating financial condition
of the three large investor-owned utilities. The PX suspends operations.

February 2001: The state negotiates and signs long-term agreements to buy power. It begins
implementing a strategy intended to restore the financial health of the utilities, which includes
having the state purchase major transmission lines.

March 2001: Rolling blackouts occur statewide. FERC directs 13 power suppliersto refund $69
million that it saysthey overcharged utilitiesin January. The PUC approvesimmediate increases
inretail rates.

April 2001: PG&E declares Chapter 11 bankruptcy. Standard & Poor’ s downgrades California’'s
bond rating (from AA to A-plus) because of the state’ s additional borrowing to addressits elec-
tricity problems.

May 2001: California authorizes a $13 billion bond issue to finance its purchases of electricity.
The North American Electric Reliability Council warns that the state could face 260 hours of
rolling blackouts during the summer.

June 2001: FERC announces a price-mitigation plan for all of the western states, with wholesale
pricesto be capped at alevel reflecting the highest cost of generating electricity in California.

July 2001: Moderate temperatures help keep the demand for electricity lower than during the
previous summer. Even though water levelsin the streams used to generate hydropower arelow,
declining demand for electricity and falling natural gas prices combine to push wholesale
electricity prices to the lowest level since the spring of 2000. Prices in the spot market fall far
below the level that the state is paying for electricity under its long-term contracts.
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As the three large investor-owned uitilities faced spirding financid difficulties,
and disruptions in dectricity supplies appeared possible, some observers began to
question whether the old regime (power monopolies overseen by state regulators) did
a better job of meeting the demand for eectricity than the new ided (many inde-
pendent producers interacting with consumers in a deregulated market). Observers
pointed out that the parts of the California market outsde the restructuring plan
(mainly in the Los Angeles and Sacramento areas) faced fewer problems than the rest
of Cdifornia, as did the other western states. By mid-2001—in the wake of one
bankrupt utility, even higher wholesale prices, and rolling black-outs—skeptics
blamed deregulation for putting Cdiforniain a perilous postion.

The Rale of Restructuring

Much of the blame for Cdifornia’s eectricity criss attaches to the date's restruc-
turing plan—but not to its objective, dectricity deregulation. The state's plan gained
political support on the basis of what turned out to be faulty assumptions. It then
played a role in turning market stresses—high demand for eectricity and limited
production capacity—in the summer of 2000 and beyond into a full-blown crigis, in
which Cdifornias mgor utilities could not buy enough power to supply their
cusomers. But deregulation itself did not fail; rather, it was never achieved.

The redtructuring plan did not remove sufficient barriers on both the supply and
demand sides of the market to alow competition to work—in part because it was not
desgned to. Nether the date legidature and Public Utility Commisson (PUC),
which framed the plan, nor the Federd Energy Regulatory Commisson, which
approved it, envisoned the immediate or full deregulation of the dectricity market
covered by the plan. Ingtead, retail prices were to be frozen during an interim period.
After that, the PUC would continue to oversee how much the utilities could charge
ther retall customers for generating or digtributing eectricity.

In addition, the market outside the restructuring plan mostly remains regulated.
The Cdifornia PUC has no authority over municipd utilities in the date, utilities in
neighboring dtates, federd power agencies, or interdate transmisson companies. All
of those entities are il subject to locd and federa controls. The continuing reg-
ulation of utilities in other parts of Cdifornia and in neighboring states contributed
indirectly to Cdifornia’s supply problems by limiting how much power those utilities
were able or willing to sdl outside their traditiona service aress.

Even without resructuring, Cdifornia’s dectric utilities would have faced a
difficult chalenge in meeting the demand for power and holding down prices in
2000. But a severd key points during the unfolding criss, festures of the
restructuring plan limited the responsiveness of the supply and demand sides of the
eectricity market. Consequently, wholesdle dectricity prices were higher than they
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probably would have been in ether a traditionally regulated market or a more fully
deregulated market.

On the supply sde, the plan's freeze on retail prices left the three big utilities
in a financid shambles when wholesde prices in the spot market—where those
utilities were acquiring nearly haf of therr power—rose above the freeze level. The
plan made the utilities particularly dependent on that market in two ways it
encouraged them to sl thelr fossl-fud generating capacity, and it discouraged them
from signing new long-term supply contracts that could have protected them from
adverse movementsin prices.

Faced with a universa-service requirement (they could not unilateraly drop
customers) and with a negative cash flow on nearly haf of ther saes, the utilities
saw ther losses mount. Lenders downgraded their creditworthiness, thus raising
their costs for new borrowing. Moreover, independent power generators were able
to push up wholesde prices further and even withdrew supplies when it looked as
though the utilities might not be able to pay for their purchases. That happened in
part because eements of the plan’s auction system for the spot market appear to have
created gtrong incentives for suppliers to bid drategicadly in a way that raised
wholesde prices. Some generators may aso have withheld supplies at certain times
to boost prices even more.

On the demand side, two problems coincided. Extreme westher and strong
economic growth put stress on the market by increasing the use of power. At the
same time, the freeze on retail prices magnified the impact of that stress on wholesde
prices by diminating incentives for consumers to conserve power. Even a smdl drop
in eectricity use—like the decline that occurred in San Diego when the price freeze
there was temporarily lifted—would have been enough to let the state avoid some of
the disruptions it has faced.

The State' s Response

The developments in Cdifornias dectricity market and the falure of the da€'s
redructuring plan provoked a politica criss. At the direction of the governor, the
state began taking steps in January 2001 to help secure future eectricity supplies and
dabilize wholesadle prices. The State has assumed a new role in purchasing wholesdle
power on behdf of private utilities. It is dso moving toward establishing a Sate-
owned utility that, in addition to buying power, would own an extensve
tranamisson grid and build new generating plants. Moreover, the date has
abandoned the retail price freeze, raising rates to ensure that consumers help cover
its costs of buying power.
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In addition, the state has negotiated long-term contracts, lasting up to 20 years,
with dectricity suppliers. The potentid cost of that intervention became apparent in
the summer of 2001 when eectricity prices in the spot market dropped in response
to mild weather and lower demand, faling below the price the state was paying under
its long-term contracts. If that Stuation perssts, Cdifornians could be committed to
paying high eectricity prices for many years to come—the prospect that led to
restructuring in the firgt place.

Lessons for the Future

Market restructuring and concerns about electricity prices and supplies are il
important issues in many parts of the country. This past summer, the Cdifornia
market returned to a semblance of normalcy because of dower economic growth,
moderation in the extreme westher conditions that had boosted demand for
dectricity, and a decline in the high prices for natural gas that had inflated the cost
of generating power. But the eectricity market in the western United States is likely
to remain vulnerable to new dresses (for example, water levels in streams used to
generate hydropower remain low). Some observers have warned that the problems
in Cdifornia might appear in other Sates.

Cdifornia responded to its immediate concerns about the availability of eec-
tricity and the voldility of prices by directly intervening in the market—a response
that could prove costly to eectricity consumers and taxpayers. Long-term solutions
to Cdifornid's dectricity problems will most likely require three changes. removing
barriers to the addition of generating capacity, diminating bottlenecks in the eec-
tricity transmisson system, and removing regulatory restrictions on the sae of power
throughout the broad western market. Those actions would help make the supply of
electricity more responsive to changes in prices. On the demand side, the prospects
for successful restructuring would aso improve if consumers faced the full cods of
electricity and were better able to adjust their use of power in response to changing
prices.



WHAT HAPPENED IN CALIFORNIA'SELECTRICITY MARKET?

Cdifornids decision to restructure its electricity market came in response to changing
federa regulation of such markets beginning in the 1970s and to criticism of the
state’'s market in the early 1990s. Consensus developed about two issues: first, that
regulated producers and markets delivered dectricity at too high a price, and second,
that the future prospects for business investment in Cdifornia were being hurt
because the stat€’ s dectricity prices were higher than those in other western states.

Electricity prices were high in Cdifornia partly because the regulated market,
by assuring producers of a high rate of return on their investments, provided incen-
tives to build too much generating capacity. Policymakers, however, consdered such
excess cgpacity a saving grace of the sysem when Cdifornids restructuring plan
took effect. Capacity in excess of demand was a key to ensuring that wholesdle
prices would fal with competition.

The plan required the dta€'s three large investor-owned utilities—Pacific Gas
and Electric, Southern California Edison, and San Diego Gas and Electric—to <l
pat of their generating capecity. It also discouraged them from entering into long-
term supply contracts with independent power producers. As a result, the utilities
had to rey on the newly created spot wholesde market for about haf of the
dectricity that their customers demanded.! (For more details about how the
eectricity market in Cdifornia operates, see Figure 1.)

Cdifornias restructured eectricity market functioned adequatdly at firdt,
dthough hot, dry weeather throughout the West in 1998 put pressure on the system (by
increesng the demand for ar conditioning and reducing the stream flows necessary
for generating hydrodlectric power).? By 2000, however, it was clear that capacity
no longer comfortably exceeded demand. Since 1996, when the restructuring plan
was enacted, generating capecity in Caifornia and the West had changed little,
dthough the size of the population and the economy—which affect the demand for
power—continued to increase. During the summer of 2000, the previous margin of
electricity reserves was eroded by further increases in demand for eectricity (because
of economic and weether conditions) as well as by losses of hydropower capacity and
other supply circumstances. In response, dectricity prices rose to unheard-of levels.
By 2001, utilities were facing bankruptcy, wholesae prices were continuing to rise,
and customers were experiencing rolling blackouts. Skeyptics about

1 In spot markets, transactionsare madefor immediate delivery (unlikefuturesmarkets, wheretransactions
are made for delivery from one month to one year in the future).

2. For a discussion of early pressures on the electricity market, see California State Auditor, Energy
Deregulation: The Benefits of Competition Were Undermined by Structural Flaws in the Markets,
Unsuccessful Oversight, and Uncontrollable Competitive Forces (Sacramento: California State Auditor,
March 2001).
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SOURCE: Congressional Budget Office.

a  The Cdlifornia Independent System Operator conducts wholesale auctions of electricity. In addition, the California Power
Exchange conducted such auctions until it was shut down in January 2001.

b.  Cdlifornia’s restructuring plan alowed customers to buy electricity directly from independent producers and brokers, but
virtualy al customers stayed with their traditional utility supplier as long as the freeze on prices remained in effect.

[ Producers who use renewable energy sources or cogeneration (waste heat from industrial processes) to make electricity.

the restructuring plan blamed it for placing Cdifornia in a perilous podtion and for
pushing up the cost of eectricity in other western states as well.

Before Restructuring

Cdifornias eectricity market is part of a larger, interconnected dectricity grid cdled
the Western Interconnect. The Interconnect comprises 11 western states (as well as
parts of western Canada and northern Mexico) that effectively condtitute one large
market for dectricity. What happens to supply or demand in one part of the region
will influence prices in the other pats. For example, changes in the capacity to
generate hydroelectric power—the cheapest source of dectricity—in Washington
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State can affect the supply of eectricity available to al power-importing states in the
| nterconnect.

Cdifornia is a net importer of power from its neighbors. In 1996, the state's
utilities sold about 20 percent more eectricity to their customers than was generated
by loca plants® Typicdly, however, the stat€' s utilities and independent power pro-
ducers dso sdl to other gtates, and in certain seasons, the net flow of power is out of
Cdifornia

For years, dectricity prices were much higher in Cdifornia than in neighboring
states. In 1996, the average price to Cdifornia households and businesses was 9.5
cents per kilowatt hour (kWh)—75 percent more than the average price in the 10
other western states.* A big part of that difference resulted from the greater avail-
ability of chesp hydropower in other parts of the West. Cdifornia's policymakers
could not ater the alocation of western hydropower, which depends on nature (the
location of rivers) and federd policy (regional preferences in the sde of federd
hydropower). But they could address two other factors that caused high prices. the
gructure of Cdifornia’'s market (regulated monopolies) and State policies to support
dternative energy. The fact that the dta€'s utilities were facing increasng market
pressure from independent power producers gave policymakers an extra impetus to
do something about high prices.

Inefficiencies of Regulated Monopoalies. Before redructuring, Cdifornids dectricity
was supplied by a mixture of large private utilities (owned by investors) and
municipd power companies (owned by cities and counties). About 70 percent of
Cdifornians were customers of the stat€ sthree large investor-owned utilities.

To varying degrees, those utilities were vertically integrated, meaning that they
were involved in dl phases of their industry, controlling much of the generation,
transmisson, and distribution of eectricity in their respective service areas® They
aso functioned as regulated monopoalies, meaning that each was the only utility that
could operate in its service area, though with certain restrictions. The state's Public
Utility Commission (PUC) approved the retall prices that those private utilities could
charge for eectricity and oversaw the rdiability of their service. The Federad Energy

3. Energy Information Administration, Electric Power Annual 1996, vol. 1, DOE/EIA-0348(96)/1 (August
1997), Tables9 and 23, and Electric Power Annual 1996, vol. 2, DOE/EIA-0348(96)/2 (February 1998),
Table 63.

4, Energy Information Administration, Electric Power Annual 1996, vol. 2, Table 6.

5. Transmission is the movement of power over high-voltage lines from generatorsto local utilities. Local
distribution systems then carry that power over low-voltage linesto households and businesses. Before
restructuring, San Diego Gas and Electric had the lowest level of vertical integration of the three large
utilities. It purchased about half of the power that it sold (rather than generating that power itself).
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Regulatory Commission (FERC) was responsible for approving the wholesde prices
that eectricity producers could charge utilities for power and the rates that utilities
could charge for the use of their tranamisson lines.

Under traditiona regulation, the privete utilities were dlowed to charge prices
that recovered their costs of production and gave investors a large enough return to
attract ample cepitd for the utilities. Economists have long pointed out that such
regulation encouraged utilities to overinvest in eectricity-generating capacity because
the cost of additional capacity could be more than covered by higher dectricity
prices. Indeed, in the mid-1990s, Cdifornids private utilities had much more
generating capacity than they needed to supply their customers.

The Cost of Supporting Renewable Energy and Cogeneration. Another factor that
contributed to high dectricity prices in Cdifornia before restructuring was federa
and date policies that ordered utilities to buy eectricity generated from dternative
energy sources. The federd Public Utilities Regulatory Policy Act of 1978 required
utilities to purchase al of the power generated by smaler producers known as
quaifying facilities. Those producers generate eectricity from renewable sources of
energy (such as wind power) or as a by-product of manufacturing (a process cdled
cogeneration). The 1978 law let the individud states set the prices that the utilities
would pay for power generated from those sources.

Initidly, Cdifornias PUC decided that the price for power from quaifying
fadlities should reflect the cost of the most expensive source of e ectricity—nuclear
power. That decison was a boon to renewable-energy producers and cogenerators
in the state, who could produce dectricity much more chegply than that. 1n 1995 (the
lagt year for which data are available), Cdifornia utilities paid an average of 12.3
cents per kWh for eectricity from qudifying facilities, compared with only 4.2 cents
per kWh for power from other sources® As a reault, dectricity from quaifying
fadilities grew from less than 1 percent of the dtate's total generation in 1980 to about
20 percent in 1996." That increasing reliance on dternative energy sources pushed
up the average cost of power for utilities. But because regulators alowed the utilities
to pass aong the full cost of that power, their customers ended up bearing the brunt
of the higher costs.

Compstition from Independent Power Producers. Cdifornids large private utilities
had little incentive to try to reduce their high costs so long as their customers (both
retall customers and the municipal and cooperative utilities that purchased wholesde

6. Energy Information Administration, Renewable Energy 1998: Issues and Trends, DOE/EIA-0628(98)
(March 1999), Table 9.

7. Energy Information Administration, Renewable Energy 2000: |ssuesand Trends, DOE/EIA-0628(2000)
(February 2001), Table 6.
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power from them) had little ability to choose other suppliers.  Much of the momen-
tum to restructure Cdifornia’s dectricity market resulted from federd policies that
supported the emergence of an independent power industry and gave the utilities
wholesdle cusomers grester flexibility to shop for lower-cost supplies. Retal cus
tomers in the indudtria sector dso put pressure on the utilities because they had
increesing incentives to switch to natura gas (and generate their own eectricity) or
relocate to regions with lower eectricity prices.

One of the most important changes in federa policy was the Energy Policy Act
of 1992, which encouraged the entry of new independent producers into eectricity
markets around the nation. Those independent firms increasingly sold power directly
to municipal and cooperative utilities and worked with large indudrid customers to
develop cogeneration capabilities, which permitted those customers to supply part of
thelr own power needs and sell excess power to the utilities. (Independent producers
—many of which generate dectricity from naturd gas—and smal producers that use
renewable energy or cogeneration are known collectively as nonutilities; they are not
generdly subject to price regulations or universa-service requirements) The 1992
federa law aso provided incentives for utilities to spin off affiliated but unregulated
independent power businesses. In addition, it gave independent producers open
accessto the utilities' transmisson systems.

Before independents entered the market, Cdifornia utilities had not faced com-
petition. The utilities high cods of generating power, as well as the cods of ther
long-term contracts with qualifying facilities, could be passed on to customers
without financid harm to themselves. As competition spread, however, those
generating plants and contracts increasingly became ligbilities for the utilities, they
eventudly became known as stranded costs® The utilities could not recoup those
costs in a competitive market, where prices were expected to fal, unless regulators
took some action, such as setting a floor for retail prices. Most of the potential
stranded costs of Cdifornia utilities resulted from long-term supply contracts.  Any
loss of wholesale customers or large retail customers to independent producers raised
the prospect that the utilities' remaining customers would face even higher prices®

8. For a discussion of stranded costs, see Congressional Budget Office, Electric Utilities: Deregulation and
Sranded Costs, CBO Paper (October 1998).

9. Growing competition also threatened the utilities' ability to continue supporting state programs to
promoteenergy conservation and renewable energy without raising pricesfor their remaining customers.
Those programs include demand-side management (such as paying consumers to invest in efficient
appliances), public benefit funds (which charge retail customers extrato pay for subsidiesto renewable-
energy producers), and renewable portfolio standards (which require utilities to supply a minimum
percentage of their power from renewable sources).
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The Restructuring Plan of 1996

Beginning in 1994, the Cdifornia Public Utility Commisson proposed a number of
regulatory changes to the dectricity market. Those changes—together with public
lav AB 1890, enacted in 1996—define the magjor elements of Cdifornias restruc-

turing plan.

. The three large investor-owned utilities were required to divest them-
sves of a leest hdf of ther fossl-fud-powered generating plants.
(Fossl fud includes natura gas, cod, and ail, but in Cdifornia mogt of
the fossl-fue plants burn natura gas))

. A nonprofit corporation, the Power Exchange (PX), was created to run
wholesdle dectricity auctions, where the utilities were required to buy dl
of their power that was not coming from their own plants or from pre-
exiging contracts (primarily with quaifying facilities). That requirement
effectivdly precluded the utilities from entering into long-term contracts
with independent power producers because, until 1999, the PX did not
sl such contracts.

. The utilities were aso required to transfer control (though not ownership)
of thar tranamisson networks to another nonprofit corporation, the Cali-
fornia Independent System Operator (CAISO).

. The restructuring plan froze retail prices for eectricity until 2002 (or such
time as the utilities recovered certain stranded costs).

. Fndly, consumers were given a choice of continuing to buy power from
therr traditiond utility or purchasing it from other suppliers—with the
new supplier ddivering power over the utility’s didribution sysem and
consumers being billed separately for power and distribution services.
(Although many people believed that consumer choice was among the
pla's mogt dgnificant features, few customers actualy switched
suppliers while prices remained frozen.)

e of Generating Capecity. To promote wholesdle competition among power
generators, the plan required the date's three large private utilities to sdl half of their
fossil-fuel-powered generating capacity.’® In the end, the utilities sold dl of that
capacity, athough they kept virtudly al of their hydropower and nuclear assets. The
utilities dso retained ther long-term supply contracts with qualifying facilities,

10. Energy Information Administration, Electric Sales and Revenue 1999, DOE/EIA-0540(99) (October
2000), Table 17.
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dthough the plan gave them the resources to renegotiate the onerous pricing pro-
visons of those contracts.

By September 2000, the effects of the required divestiture of generating assets
were clearly visble. Power plants owned by the utilities provided just 28 percent of
the dectricity in the state's restructured power market, down from 40 percent the
previous year. Meanwhile, the share from nonutilities in the state (independent
power generators, including qudifying facilities) reached 58 percent, up from 40
percent in 1999.*

With that shift, the nonutilities assumed a more important role in determining
prices in the new market. Under the plan’s rules for wholesdle auctions, wholesdle
eectricity prices in the restructured market (like prices in other competitive markets)
would be determined by the margind cost—that is, the cost of the last and most
expensve unit produced. Since divedtiture, the utilities have generated their own
eectricity only from hydropower and nuclear power facilities. They usudly operate
those facilities to meet their base load requirements (the base levd of ther
customers  demand for power, not counting daily and seasona pesks in use) because
of those facilities low variable costs. The nonutilities, by contrast, generate most of
their power from natura-gas-fired plants. Those plants also supply power for base
load requirements, but they are especidly important in meeting the increased
requirements of peak periods. Thus, the contribution from gas-fired plants is criticd
in extreme market conditions such as those of 2000 and 2001, when demand rose to
record levels and the utilities supply from hydropower dropped. In those
circumstances, the market price of dectricity depends directly on the leve of naturd
gas prices and the efficiency of operating gas-fired plants.

The Power Exchange. Mogt of the wholesale exchange of dectricity between inde-
pendent producers and the investor-owned utilities took place in a new market, under
the aegis of the PX. Those utilities were required to buy power in that market. From
1998 until its termination in January 2001, the PX ran severd different auctions,
meatching supply and demand and setting prices. Sellers submitted bids in the form
of a supply schedule (how much they would supply a various prices), and buyers
submitted bids in the form of a demand schedule (how much they would buy at
various prices).

Initidly, the PX conducted auctions only for power to be dispatched in each
hour of the next day (the day-ahead market). Later, it added a block-forward market,

11.  Datafromthe Energy Information Administration on existing capacity and planned additionsto capacity
for electric utilities and nonutilities are available at www.eia.doe.gov. In both 1999 and 2000, the rest
of the market’ selectricity camefrom power generatorsin other states, including federally owned sources
(such asthe Bonneville Power Administration), and from municipal utilitiesin California. Much of that
additional supply was generated from hydropower.
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which alowed bids for blocks of hours for each day of the month, for one to six
months in the future. In both types of auctions, the lowest-bid supplies were awarded
firg, but the price paid for al supplies was based on the last and most expensive unit
of power sold (the margina cost of supply in the market & that time).

The PX was shut down in January 2001 after its two largest customers, Peacific
Gas and Electric and Southern California Edison, defaulted on payments for power
they had purchased through the PX. At that time, sellers stopped offering electricity
in PX auctions for fear of not being paid, and the exchange suspended participation
by the two utilities. Much of the business formerly conducted through the PX moved
to the CAISO or was replaced by direct contracts with the state government.

The Cadlifornia Independent System Operator. The plan’s other new inditution, the
CAISO, took over the task of coordinating supply and demand in the dtate's
eectricity transmisson system—a job that had formerly been done by the private
utilities that owned the tranamission lines. Electricity transmission requires the
continuous balance of power supply with consumer use (or load): too much or not
enough power a any moment can crash the entire sysem. The verticaly integrated
utilities that owned the lines had managed that balancing task. But with open access
to transmisson lines, there was concern that the utilities would give preference in
scheduling to power from their own generators. A primary goa for the CAISO was
to ensure nondiscriminatory access.

Besides scheduling power supplies from various sources for the next day (con-
gdent with projections of next-day demand), the CAISO is responsible for acquiring
access to additiona supplies to meet unanticipated surges in demand or losses of
generdtion. To that end, the CAISO operates a red-time market—an auction for
acquiring power supplies in the next hour, separate from the auctions formerly run
by the PX. (That real-time auction enables the CAISO to buy what the restructuring
plan expected would be the smdl amounts of power necessary to balance the system.)
To ensure adequate reserves and avoid the need for last-minute purchases, the
CAISO conducts another auction for the provison of standby capacity. It can dso
forgo its auctions dtogether by contracting with suppliers bilateraly in so-cdled out-
of-market purchases. The CAISO then bills the utilities that distribute the eectricity
for its purchases on their behalf.

As carried out by the Public Utility Commisson, the restructuring plan limited
the ability of utilities to make long-term deals with independent power producers
(other than qudifying facilities) by requiring them to buy dl of the power they
needed but did not generate themsdves in the PX and CAISO makets. The
redriction on longterm contracting effectivdly prohibited the utilities from
paticipating in futures makets for dectricity.  Tha redriction, which was
formulated as part of the 1996 plan, was eased somewhat in later actions. 1n 1999,
the PX added the block-forward market to let utilities buy hourly blocks of power one
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to sx months in advance. And in 2000, the PUC eased the limits on bilatera long-
term contracts and futures trading.

One reason that Cdifornias restructuring plan restricted long-term contracts
was to help ensure a competitive wholesale market by forcing a large share of power
sdes into the new PX and CAISO auctions. The plan’s framers feared that if such
contract arrangements were dlowed, they would let the utiliies maintan some
degree of verticd control over independent producers and effectively thwart the god
of divedtiture.

Retal Price Freeze. The plan mandated a reduction and freeze in the retail price of
electricity. That provison had two goas. One was to allay consumers fears that
restructuring would force them to pay higher prices. The other was to assure the
utilities that retail prices would not drop too much relaive to wholesale prices, so
they would be able to pay off their stranded costs. Accordingly, prices were
supposed to be frozen at a level 10 percent below the 1996 level. The freeze was to
last until 2002 or until the utilities had paid off their stranded costs—whichever came
fird.

As it turned out, however, the reduction in prices for consumers was close to
zero because the date effectively loaned the utilities the present value of the 10 per-
cent reduction for their immediate use in paying off stranded costs and then required
them to repay that loan from a surcharge on customers’ hills.*? The remaining funds
to repay stranded costs were to come from the utilities sdes of fossl-fuel-powered
generding plants and from the difference between the retall price and the wholesde
price that would be st in the new competitive marketplace.

Consumer Choice. Findly, to hdp ensure that dectricity users would ultimately see
the benefits of lower wholesale prices, consumers were immediately given the option
to purchase their power directly from a retailing generator (or resdling middleman)
of ther choosing or to continue buying it from the utility that distributes the power.*®
Framers of the plan expected that when the plan was fully implemented (by 2002 a
the latest), the retail price of dectricity would reflect the wholesale price—what it
cost for whichever producer customers had selected as their power source to generate

12. Tomakeit easier for utilitiesto renegotiate contractswith qualifying facilities, the restructuring plan gave
utilities the right to receive a stream of income from ratepayers—paid as a specia surcharge on
customers' power bills. Inaprocessknown as securitization, the utilitiesturned that right over to astate
infrastructure bank in exchange for acash payment. The state infrastructure bank then issued bonds that
are backed by that stream of income. Unlike the case with debt that the utilities could issue themselves,
income from those bonds is exempt from state taxes.

13.  Following the lead of deregulation in natural gas and telephone service, the owners of the distribution
network (which still held a monopoly) were alowed to charge a distribution fee for delivering power to
those customers. The fee could include charges for other services and for state programs.
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eectricity. However, very few customers exercised their option to sign up with new
suppliers until Cdifornia directed the utilities to raise retail pricesin March 2001.

Market Developments from 1996 Through 2001

Cdifornias dectricity crisgs was precipitated by a convergence of long-term trends
and specia circumstances that created a scarcity of power and put upward pressure
on eectricity prices, not just in Cdifornia but throughout the West. Severd events
are expecidly important to understanding the dress on dectricity markets in the
region. Strong economic growth in Cdifornia and extreme weether throughout the
West in the summer of 2000 pushed the demand for dectricity to record levels. The
excess generating capacity of the early 1990s had amost disappeared by that time,
especidly for pesking capacity (the generating capacity needed to meet the demand
for dectricity when it is highest). The amount of water flow in sreams used to
generate hydropower fel in 2000 from the high levels of 1999. And natura gas
prices increased sharply, making it difficult to use gas to meet the increased demand
for eectricity or to replace hydropower without raising prices. In those tight market
conditions, some characterigtics of Cdifornias restructuring plan caused wholesde
prices to rise well above what they might have been under the old regulated system
or under a better restructuring plan.

Growth in Demand for Power Because of Economic Expanson Increases in eec-
tricity consumption track increases in red (inflation-adjusted) persond income. In

Cdifornia, real persond income grew a an annua rate of 3.2 percent from 1994
through 1998, with a corresponding increase in eectricity consumption of 1.5 percent
ayear.* In 2000, however, persona income in Cdifornia grew by 9.3 percent, which
contributed to a surge in demand for dectricity (see Figure 2). That unexpected jump
in demand put substantia upward pressure on prices.

Under norma circumstances, neighboring states in the Western Interconnect
might have responded by sdlling more power to Cdifornia utilities, which might have
lessened the effect of strong demand on eectricity prices. But ther capacity to sl
to Cdifornia was drained as well. Those sates had to accommodate their own
growth in dectricity consumption. For example, between 1994 and 1998, Arizonds
eectricity use grew by 3.8 percent a year, and Nevada's grew by 6.5 percent a year,
rates much higher than the 1.5 percent annud growth that Cdifornia experienced
during those years.

14.  See Bureau of Economic Analysis, “Regional Accounts Data,” available at www.bea.doc.gov/bea/
regional/data.htm. Real annual growth in 2000 was estimated by the Congressional Budget Office using
BEA datafor income and deflators for gross state product.
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HGURE2  ELECTRICITY CONSUMPTION IN CALIFORNIA, 1985-2000

Billions of Kilowatt Hours per Y ear
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SOURCE: Congressiona Budget Office based on data from Energy Information Administration, Electric Power Annual,
vol. 1, DOE/EIA-0348/1 (various issues), Table A21.

Extreme Temperatures in Wedtern States.  Electricity consumption is dso highly
dependent on locd weether conditions, which affect the demand for cooling in the
summer and hegting in the winter. For example, the Cdifornia Energy Commission
edimates that if summer temperatures are 5 degrees Fahrenheit higher than normal,
Cdifornid s dectricity demand rises by 8.5 percent.> In a broad region such as that
covered by the Western Interconnect, usually when one area is having extreme
weather, such as sustained high temperatures, other areas will be experiencing mod-
erate weather. As a result, regional demand for eectricity tends to be more stable
than local demand. Across the far western gtates, utilities have traditionally counted
on a pattern of peak demand during the winter in the north (Oregon and Washington)
and pesk demand during the summer in the south (California, Arizona, and Nevada).

When unusudly high or low temperatures occur throughout a broad ares,
however, demand for dectricity in the region can rise sgnificantly. In the summer

15.  Cdlifornia Energy Commission, High Temperatures & Electricity Demand—An Assessment of Supply
Adequacy in California: Trends & Outlook (Sacramento: California Energy Commission, July 1999).
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of 1998, such a coincidence of high temperatures occurred in Caifornia and the
Southwest.  As a result, Cdifornia several times declared Stage 2 derts, which
authorized the disruption of interruptible service (service for those customers who
pay less in exchange for being cut off in times of shortage). Those westher
conditions represented the most extreme coincidence of regiona temperatures since
1985 and were thought to be an isolated occurrence. But in the summer of 2000, they
happened again, as temperatures stayed high for severa periods al across Cdifornia,
Arizona, and New Mexico. Demand for dectricity in Cdifornia was 14 percent
greater that summer than in the summer of 1999. Moreover, Cdifornia's neighbors
(which otherwise could have sent excess supply to the state) were experiencing high
demand, too.

Weather conditions also had a condricting effect on the supply of power. The
far northwestern states experienced earlier-than-norma winter temperatures in the
fdl of 2000, so little trangtion existed between summer and winter demand peaks for
the entire western region. Because of that short transition, independent producers
that had run aging gasfuded generators a high capecity through the summer were
not able to service those units fully during the norma autumn downtime.  The result
was added maintenance problems with natura gas facilities during the winter
months.

Problems with Generating Capacity. The large, unexpected increase in dectricity
demand in 2000 came at an especidly bad time, for two reasons. First, construction
of generating capacity in the West had not kept pace with the long-term growth of
demand. And second, unusudly high levels of existing capacity in Cdifornia—at
times, nearly 10 percent of the state’s generating capacity—were idle for maintenance
and other reasons.

Between 1995 and 1999, generating capacity in the West remained essentialy
the same. Data from the Energy Information Administration on capacity at the re-
gion's dectric utilities and nonutilities present a combined picture of the stagnation
in capacity inthe West (see Table 1).

When the restructuring debate began in Cdifornia, the state had a large and
coslly reserve of generating capacity. But the state’s early concern that high capacity
led to high year-round prices, plus local opposition to new generating plants and an
uncertain investment climate, contributed to a halt in congruction of new facilities.
(Uncertainty about market restructuring was probably not a mgor cause of that hdlt,
gnce a smilar lack of investment activity existed in surrounding states that did not
restructure)) As Cdifornia’s reserve margin for dectricity generation diminished in
the late 1990s, it became more and more costly to boost local production to meet
short-term increases in demand.
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Besides limited capacity, the poor physica condition of exising generators
heightened the western states' vulnerability to a severe market disruption in the face
of higher demand in 2000. The Cdifornia Energy Commission reported that in 1999,

TABLE1l  ELECTRICITY-GENERATING CAPACITY IN THE WESTERN STATES,
1995-1999 (In megawatts)

1995 1996 1997 1998 1999
Electric Utilities (WSCC) 129,751 131,292 129,232 116,159 107,832
Nonutilities (Mountain and
Pecific) 16,617 17.408 16,985 29672 40,096
Total 146,368 148,700 146,217 145,831 147,928

SOURCE: Energy Information Administration, Electric Power Annual 1999, vol. 2, DOE/EIA-0348(99)/2 (October
2000), Tables 34 and 53.

NOTE: WSCC is the Western Systems Coordinating Council region (excluding Canada and Mexico) of the North
American Electric Reliability Council. Nonutilities are independent electricity producers as well as some small
producers (known as qualifying facilities) that use renewable energy sources or cogeneration to produce electricity.
Mountain and Pacific are regions of the Census Bureau; figures for those regions include small amounts of
generating capacity in Hawaii and Alaska.

about 60 percent of the state's oil- and gas-fired generating units—capacity that was
critica for meeting peak-period demand—were at least 30 years old.*® In part be-
cause of the maintenance demands of older equipment, a larger-than-usua share of
the existing capacity in Cdifornia was idle a the outset of the summer 2000 criss?’
Planned outages in April 2000 idled about 8,800 megawaitts of capacity—nearly a
fifth of the state's total. All but about 1,000 megawatts of that capacity came back
on line in the next few months, but unplanned outages grew over the summer, reach-
ing about 3,400 megawaetts by August. During the subsequent winter criss, un-
planned outages in the state hovered around 4,000 megawatts, or about 10 percent of

total generating capacity.®

16.  Ibid.

17.  Federa Energy Regulatory Commission, Saff Report to the Federal Energy Regulatory Commission on
Western Markets and the Causes of the Summer 2000 Price Abnormalities, Part | (November 1, 2000),
Figure 2-12.

18.  Federa Energy Regulatory Commission, Report on Plant Outages in the Sate of California (February 1,
2001), Figure 2.
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The consequences of strong growth in demand, little growth in capacity, and
ided generators show up in data on pesk reserve margins.  Traditiondly, utilities
have tried to maintain a large enough reserve of untapped capacity to meet peak-
period demand (both seasonal and daily peaks).'® With growing demand and idled
capacity, peak reserve margins in Cdifornia and the western region were dready at
historica lows before the summer of 2000.2° In 1997 (the last year reported), the
reserve margin in California and southern Nevada was only 7.8 percent, down from
14.3 percent in 1995 (just before Cdlifornia s restructuring plan was enacted). Those
esimates are based on regional demand levels that do not assume a coincidence of
extreme weather across states, such as occurred in 1998 and again in the summer of
2000.2* As a result, they probably overestimate the actua ability of the western
power market to meet demand in such circumstances. Since then, reserve margins
have continued to shrink.

Problems with Hydropower Supplies and Natural Gas Prices. Electricity supplies in
the West in the summer of 2000 were condrained and increasingly expensve
because of severa interrdated factors involving the supply of hydropower and the
price of natural gas. Stream flows returned to normd levels in the western coastal
sates (from the high levels of 1999) and dropped below norma leves in the
mountain dates, reducing the region's capacity to generate eectricity from
hydropower. (In effect, the West had benefited from conditions that were especialy
favorable to hydropower in 1999, which had masked the problems of Cdifornias
redructuring plan.) That reduction in hydropower forced the region to rely on more
costly sources of eectricity, particularly natura-gas-powered facilities owned by
independent generators. At the same time, naturd gas prices across the country
began to climb toward record levels.

In 1999, the Cdifornia Energy Commission estimated that the western states
had just enough reserve generating capacity to accommodate another summer like
that of 1998. In other words, regiond demand could be met by fully utilizing dl
avalable capacity, assuming that stream levels across the West were, on average, a
norma levels. That estimate also assumed that utilities would need to redtrict sales
to some customers with interruptible service, as they had in 1998. But in 2000,
electricity generation from hydropower was lower across the western states than it

19.  Reserverequirements are set by the North American Electric Reliability Council. Membership in the
council isvoluntary.

20.  Cdifornia Energy Commission, High Temperatures & Electricity Demand, Table 111-1.

21.  Eneqgy Information Administration, Electric Power Monthly, DOE/EIA-0226 (various issues), Tables
45 and 47. Although the North American Electric Reliability Council, which includes Californiautilities,
does not require members to maintain a reserve margin (which includes allowances for scheduled
maintenance and forced outages), it does require an operating margin of 5 percent to 7 percent, which
could trandate into a 15 percent reserve margin.
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had been in 1998, so noninterruptible service was threatened, too. In Cdlifornia, net
generation from hydropower in 2000 dropped 13 percent from the above-normal
I e % e I
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TABLE2. NET ELECTRICITY GENERATION FROM HY DROPOWER AND NATURAL
GASIN 11 WESTERN STATES, FIRST NINE MONTHS OF 1999 AND 2000
(In millions of kilowatt hours)

Hydropower Natura Gas
1999 2000 1999 2000
Electric Utilities 154,020 126,955 29,846 35,995
Nonutilities 3130 5231 69,365 102,510
Total 157,150 132,186 99,211 138,505

SOURCE: Energy Information Administration, Electric Power Monthly, DOE/EIA-0226(2001/01) (January 2001), Tables
10 and 65.

NOTE: Nonutilities are independent electricity producers as well as some small producers (known as qualifying facilities)
that use renewable energy sources or cogeneration to produce electricity.

of 1999.22 For the other western states, total hydropower production fell by 18 per-
cent in 2000. In particular, Washington, Oregon, and Idaho—which the previous
year had depended on hydropower for about 85 percent of their eectricity generation
(and had sent much of that power to California)—had to replace that low-cost energy
with ectricity from more expensive sources,

That loss of supply from insgde and outside Cdlifornia put further upward pres-
sure on electricity prices in the state and the region. As the demand for eectricity
increased relative to the supply in the summer of 2000, the western market turned
increedngly to producers with natural-gas-fired generating plants (see Table 2). At
the same time, the high cost of producing eectricity from natural gas became greater
dill. The prices that dectricity producers paid for natura gas had remained fairly
gtable—in the range of $2 to $3 per thousand cubic feet (mcf)—since the wholesale
gas market was deregulated in 1986. Starting in April 2000, however, those prices
rose significantly above $3 per mcf, reaching $4.90 per mcf by August (see Figure
3)_23

FIGURE3. PRICESTHAT CALIFORNIA UTILITIES PAID FOR NATURAL GAS,

22. Datafor 1999 and the first 10 months of 2000 come from Energy Information Administration, Electric
Power Monthly, DOE/EIA-0226(2001/01) (January 2001), Table 11.

23.  Anincrease of $1 per thousand cubic feet in the price of natural gastrandatesinto an increase of $20 per
megawatt hour in the cost of producing electricity; see Federal Energy Regulatory Commission, “Notice
of Proxy Pricefor February Wholesale Transactionsin the CaliforniaWholesale Electric Market,” Docket
No. EL00-95-018, available at www.ferc.gov/electric/bulkpower/feb_proxy.PDF.
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JANUARY 1999 THROUGH DECEMBER 2000

Dollars per Thousand Cubic Feet
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SOURCE:; Congressionad Budget Office based on data from Energy Information Administration, Natural Gas Monthly,
DOE/EIA-0130 (various issues), Table 24.

The increase in naturdl gas prices was itsdf related to developments in the
eectricity market. Naturd gas exploration and development lagged in the past
decade because of reatively low prices for oil and gas, which meant that there was
little excess capacity to absorb the increase in demand for gas in 2000 that resulted
from the demand for dectricity. Thus, that higher eectricity demand most likdy
played arole in rasing natura gas prices. Support for that view comes from the fact
that prices paid for natura gas at the wellhead did not start increasing until June
2000, wheress prices for gas ddivered to utilities were dready risng two months
earlier. Some observers contend that gas marketers actively restrained the supply of
natural gas to Cdiforniain order to push up prices. Evidence for such actions is not
apparent, however—the average monthly prices that loca distribution companies in
the state paid for gas in the past year were not significantly out of line with prices in
high-cogt citiesin the Northeast and the South.?*

24.  Energy Information Administration, Natural GasMonthly, DOE/EIA-0130(2001/06) (June 2001), Table
20.
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Ancther factor that made supplying eectricity from naturd gas even more
cogtly was the environmental controls that California adopted to carry out the federa
Clean Air Act and its amendments. In particular, eectricity producers and other
indudries in Cdifornia that burn fossil fuds are required to hold credits for the right
to emit nitrogen oxides (NO,), a by-product of fossil-fuel combustion.?® Buying NO,
credits represents a cost to producers who exceed the lega standard for NO,
emissons, generdly reflecting ther avoided cost of acquiring cleaner fuds or
investing in technology to reduce emissons. The increased use of naturd gas in mid-
2000 meant that more credits had to be purchased. As a result, the price of the
credits legped from $4,000 per ton of emissions to more than $45,000 per ton during
that year. For a naturd-gasfired turbine that emits two pounds of NO, for each
megawatt hour (mWh) of eectricity it generates, credit prices at that level add about
$45 per mWh to the cost of electricity.?

Cumulative Effects. By early 2001, Cdifornias restructuring plan was seen by vir-
tudly al observers as a faillure. The rolling blackouts that occurred during the first
few months of the year provided dramatic evidence of that failure—as did the soaring
wholesdle prices for dectricity and the worsening financid condition of the large
utilities that were subject to the plan. The prices that utilities paid for power to
supply both the southern and northern Cdifornia markets had generally been below
$40 per mWh in the spring of 1998. Two years later those prices started rising
dramaicdly, reaching a monthly average of more than $250 per mWh by the end of
2000 (see Figure 4). Although a precise totd is difficult to determine, the press
frequently reported that between the onset of the crisis and the first quarter of 2001,
the three utilities logt a tota of $12 billion to $14 hillion. In April, Pacific Gas and
Electric declared bankruptcy, claiming debts of $8.9 hillion.

WHAT ROLE DID THE RESTRUCTURING PLAN PLAY?

When Cdifornia’s plan was enacted, the expectation of fdling or (a worst) stable
wholesde prices was the politica glue that held together the conflicting interests who
formulated and agreed to the plan. However, aspects of that plan—combined with

25.  Thegoa of theNO, credit program isto minimize the total cost of attaining anational standard for NO,
emissions. It requiresthe operator of afossil-fuel-fired plant that emits NO, inexcessof the standard to
purchasecredits from other operators that generate extra credits by emitting NO, in an amount below the
standard. For more information about the NO, program, see Congressional Budget Office, Federalism
and Environmental Protection: Case Sudies for Drinking Water and Ground-Level Ozone (November
1997), and Factors Affecting the Relative Success of EPA’s NO, Cap-and-Trade Program, CBO Paper
(June 1998).

26.  Federa Energy Regulatory Commission, Staff Report to the Federal Energy Regulatory Commission on
Western Markets, Part I.
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HGURE4. AVERAGEPRICESTHAT UTILITIESPAID FOR ELECTRICITY IN
THE CALIFORNIA POWER EXCHANGE SDAY-AHEAD AUCTIONS,
APRIL 1998 THROUGH DECEMBER 2000
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SOURCE: Congressionad Budget Office based on data for the northern and southern regions from the California Energy
Commission (available at www.energy.ca.gov/electricity/wepr/monthly_day_ahead prices.html).

limits on eectricity supplies within the state and the rest of the West that were
beyond the reach of the plan—amplified upward pressures on wholesae prices.

Andyds point to three festures of the restructuring plan that go a long way in
explaning how the stresses of extreme market conditions in the summer of 2000
pushed Cdifornias utilities into debt and led to supply disruptions in the date.
Those features are the freeze on retail prices, the restriction on long-term contracts,
and the design of the PX and CAISO markets. The first two features created a
financd disaster for the investor-owned utilities when wholesdle eectricity prices
began to rise. The third feature exacerbated those financid problems by letting
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independent producers avoid limits on wholesale prices and, perhaps, by enabling
them to exercise their market power to raise prices even further. However, the
resructuring plan did not and could not dter dl of the western power market, much
of which remained regulated by other states and the federd government.

The Price Freeze

Initidly, the freeze on the price that retaill customers could be charged for dectricity
acted as a price floor. The idea was that if wholesae prices fdl (which they were
expected to do), retall prices would not fall dong with them. That would help main-
tan the utilities cash flows, dthough it would adso keep consumers from enjoying
the benefits of competition at the wholesale level. In the summer of 2000, however,
wholesde prices rose above the fixed retall price for a sustained period. When that
happened, the freeze acted as a price ceiling: utilities could not pass on their risng
costs to consumers.?’

Not dlowing retail prices to change with conditions in the wholesale market
had three important effects. Firgt, and criticaly, when wholesale prices rose, net cash
flows for the investor-owned tilities fell, which made it impossble for them to con-
tinue distributing eectricity profitably. Instead, they had to sdl at a loss. Even
though the utilities are required to meet al of their customers needs for power, their
financid difficulties have forced them to curtall service on severa occasions (through
brownouts and blackouts).?? Second, the price freeze probably discouraged new
retal sdlers from entering the market.  Third, the freeze diminished whatever
incentive retail customers would otherwise have had to reduce their dectricity use.
Such a reduction could have helped dampen some of the upward pressure on
wholesale prices.

Financid Problems for Utilities The price freeze affected the wholesale market for
eectricity in ways that hurt the investor-owned utilities. As the financia condition
of those utilities deteriorated (from having to operate a a loss), some producers de-
manded higher prices to sl power to the utilities to compensate for the risk that they
would not get paid. Those fears proved to be redigtic; the utilities stopped payments
to the CAISO and to smal independent generators or cogenerators of electricity.
Some generators, such as those producing eectricity from hydrodectric facilities,

27. As noted earlier, the freeze was intended to last until the three large investor-owned utilities recovered
their stranded costs or until 2002 (whichever camefirst). Inthe summer of 2000, the freeze still applied
to customers of two utilities, Pacific Gas and Electric and Southern California Edison. The freeze for
customers of San Diego Gas and Electric had been lifted on July 1, 1999 (athough it was reimposed
later).

28.  Brownoutsinvolvedecreasing thelevel of power supplied to customers (reducing the voltage); blackouts
involve turning off power completely.
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reportedly refused to sl to Cdifornia utilities at any price until credit concerns could
be resolved.® (Their reluctance was part of what prompted the state to assume re-
gponghility for purchasing power on its own.) In addition, the large Cdifornia utili-
ties operate didribution systems for natural gas, and the severe fdl in their dectricity
earnings jeopardized their ability to buy natural gas for resdle to independent power
generators.®

Fewer Retail Sellers. More subtly, the price freeze probably aso discouraged some
generators and marketers of dectricity from sdling power directly to retall customers
in Cdifornia. If the price faced by consumers who stayed with their traditiona utility
had tracked the wholesde price of power (even with various surcharges) rather than
being frozen, the resulting variation in prices would have left room for retalers to
offer fixed-price contracts to attract risk-averse consumers. Those dternative retail-
ers would have been free to Sgn long-term contracts with suppliers or engage in other
hedging activities to minimize the risk they faced in offering fixed prices to ther
customers—activities that the restructuring plan did not dlow Cdifornids privae
utilities to pursue.

Little Incentive for Conservation. The retail price freeze dso diminished the incen-
tives for consumers to conserve eectricity. The ability of consumers to grestly
reduce dectricity use on short notice is smal relative to ther total consumption. But
relative to the size of the power disruptions that California has experienced so far, the
ability to conserve could be significant. Reserve margins of less than 1.5 percent will
trigger rolling blackouts; in the blackouts of March 2001, about 5 percent of
Cdlifornias households and businesses experienced a loss of service, which lasted
for less than two hours. Even a very small percentage reduction in consumption
could have helped avert such interruptions of service.

In San Diego, where retail customers briefly faced market prices in the summer
of 2000, evidence suggests that higher prices caused a decline in power use. A
doubling of retail prices led to a drop in demand of between 2.2 percent and 7.6
percent, depending on the hour of the day.® By September 2000, legidators had

29. The U.S. Secretary of Energy (first William Richardson and then Spencer Abraham) has required
generators to sell to the Californiamarket. The Secretary derives the authority to do that from section
202(c) of the Federal Power Act. If Californiadutilitiesare ultimately unableto pay for electricity that the
federal government requires generators to sell to them, it is unclear who will be responsible for those
|osses.

30. TheU.S. Secretary of Energy has required natural gas suppliers to deliver to Pacific Gas and Electric.
The Secretary derivestheauthority to do that from section 302 of the Natural Gas Policy Act and section
101(c) of the Defense Production Act.

31.  James Bushnell and Erin Mansur, The Impact of Retail Rate Deregulation on Electricity Consumption
in San Diego, Working Paper PWP-082 (Berkeley, Calif.: University of California Energy Institute,
Program on Workable Energy Regulation, April 2001), available at www.ucei.berkeley.edu/ucei/PDF/
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responded to public pressure by reducing and refreezing retail prices in San Diego,
so customers there had no further incentive to curb their demand for eectricity.
Indeed, the opposite may have occurred, since consumers increased their use when
prices dropped.

Although consumers ability to reduce power consumption in response to
higher prices is limited in the short term, it increases in the longer term.  When they
are faced with the full cost of dectricity, resdentia customers have an incentive to
buy energy-saving appliances, add insulation to their homes, or switch from dectric
to gasfired appliances. Indudtria customers can not only purchase energy-efficient
equipment but aso add their own power-generating facilities or even cogeneration
fecilities that harness wadte heat from their industria processes.

A price freeze that keeps consumers costs low retards such reductions in the
demand for eectricity. By protecting consumers from price volatility, a freeze can
aso dampen their incentive to invest in the ability to dter éectricity purchases on
short notice—such as by owning auxiliary petroleum- or gasfired generators—or
even to sign up for interruptible service with their utility. The absence of a consumer
response to price changes places a greater burden on suppliers to adjust to shifting
market conditions.

The Restrictions on Long-Term Contracts

Cdifornias Public Utility Commisson generdly interpreted the restructuring plan
as incompatible with alowing the utilities to contract for long-term power supplies
outside the PX (until its termination) and the CAISO. That redtriction gpplied to two
types of long-term arrangements.  contracts that the utilities made in the futures
market and contracts in which the independent producers that had purchased the
utilities generating assets agreed to supply the utilities with a certain amount of
dectricity in the future®

The PUC's opposition to long-term contracts was consstent with the plan's
emphads on cregting a competitive wholesdle market and giving that market a big
role in determining the wholesae price of dectricity. Indeed, in Cdifornia, the spot
market ended up supplying about half of the utilities demand for power, on average,

pwp082.pdf.

32.  ThePX requested and was granted authority by the Federal Energy Regulatory Commission in several
instances to offer forward contracts, including contracts for the block-forward market. Later, the PUC
permitted the investor-owned utilities to participate in those new PX markets, although it limited the
amount of power they could buy for futuredelivery. The PUC also reserved theright to review contracted
prices for future reasonableness, so those new contracts did not effectively help the utilitiesguaranteea
price for future delivery.
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compared with only about 10 percent to 20 percent in other restructured service aress,
such as Pennsylvania, New Jersey, Maryland, and the New England states
Cdlifornid's reliance on spot-market purchases was even greater during periods of
peak demand. But the utilities could not defend themsalves againgt increases in
wholesde prices by using ther traditiond recourse to sdf-supply or other risk-
management drategies.  The rationale for discouraging long-term contracting, like
that for the retall price freeze, rested in large part on the assumption that avallable
generating capacity would remain large enough to keep wholesale prices low.

Higoricdly, Cdifornids big private utilities had not faced sgnificant risk of
adverse price movements caused by changes in supply or demand. In collaboration
with the PUC, the utilities maintained a high margin of reserve capacity, which was
included in their rate base and thus paid for by customers. (A high reserve margin
contributes to reliability of service for consumers by making disruptions of service
less likely in the event that generating units are unexpectedly idled or load increases.)
Under the restructuring plan, by contrast, the new reliance on spot-market purchases
and the retall price freeze made the utilities subject for the first time to the risk of
financid loss if wholesale prices rose. Their ability to limit that type of risk was
sharply curtailed by the plan's redtrictions on the use of long-term supply contracts
and futures markets and by the requirement that they sdl much of their power-

generding capecity.

It is not clear that the utilities recognized their new exposure to market risks or
that they would have acted to reduce that exposure if they had been alowed to do so.
Some acocounts suggest that initidly, the utilities did not want to sgn long-term,
fixed-price contracts because long-term prices were generdly higher than the spot
prices they were paying in the PX and CAISO auctions and they were trying to
maximize cash flow to recover their stranded cogts.

Had the utilities been able to enter into long-term contracts that guaranteed their
future cost or supply of dectricity, such arrangements would have helped diminish
the shortage of power-generating capacity—and thus reduced the upward pressures
on prices. Such long-term guarantees would have encouraged independent
generators to build new capacity and would have improved the utilities financia
position, so generators might not have charged higher prices as compensation for the
risk of nonpayment by the utilities.

Because the investor-owned utilities were not able to protect themselves from
the risk of adverse movements in wholesde prices and because retail prices were
frozen, consumers were exposed to the risk of losing service. Furthermore, the plan’'s

33.  Cdifornia State Auditor, Energy Deregulation, p. 24.
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heavy reiance on the spot market to meet peak-period demand potentidly gave inde-
pendent generators a great ded of power over that market.

Flawed Auction Markets, Price Caps, and Market Power

The spot market for eectricity crested by Cdifornias restructuring plan comprised
the PX and CAISO auctions, the rules governing those auctions, and oversight by the
FERC. Prices in spot markets for eectricity can change quickly and dramaticaly
because both the short-term demand for electricity and (without a large reserve
margin) the short-term supply are not very responsive to changes in price. In other
words, in a tight market, only a very large price increase can produce the combined
responses in demand and supply that are necessary to avoid a supply shortage.

As with many features of Cadlifornia’s plan, the spot market might have worked
better if a sufficient reserve of peaking capacity had existed, as was assumed when
the plan took effect. Not only did the potentia for large price increases grow as the
reserve margin disappeared, but some analysts believe that features of the market's
design contributed to even larger price increases. Those anaysts point to the design
of the PX and CAISO auctions, the price caps established for the CAISO market, and
the withholding of supplies during certain periods.®

The design of the auction systems may have given individud sdlers an oppor-
tunity to engage in strategic bidding to secure higher prices®*  Sdlers in the PX
auctions submitted bids in the form of a supply schedule; the markets operators then
scheduled power generation by those individud sdlers, from the lowest-cost to the
highest, until al of the demand to be met by the auction had been satisfied. In the
CAISO auctions, sellers submit single-price bids, subject to a price cap that may be
lifted during emergencies. In both markets, the price paid to al successful bidders
reflects the cogt of the last and most expensive increment of supply from the highest
bidder. Some andysts believe that the PX system gave sdllers an incentive to submit
supply schedules with relatively low prices (reflecting actud costs) for most of their
sdles and very high prices (exceeding costs) for the last units of power offered. The
idea was that sellers expected sometimes to be awarded that top price for al of their
sdes but never risked not sdlling the bulk of their power.

The CAISO egtablished price caps to diminate the temporary spikes in prices
that can occur during periods of peak demand. Those caps may have served as a
focd point when sdlers set the top price in their supply bids. That is, the existence

34.  For adiscussion of competition in the California market, see Severin Borenstein, James Bushnell, and
Frank Wolak, Diagnosing Market Power in California’s Restructured Wholesale Electricity Market,
Working Paper No. 7868 (Cambridge, Mass.: National Bureau of Economic Research, September 2000).

35.  For adiscussion of how the auctions and price caps operate, see California State Auditor, Energy
Deregulation.
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of caps in the CAISO market may have encouraged bidding in the CAISO and PX
markets a higher prices.®®

The caps probably did not achieve their god of effectively restraining prices.
The CAISO had discretion to lift its caps dtogether if it believed that a supply
shortage was imminent. If sdlers withheld supply in the day-ahead market—so that
it looked to the CAISO as though a red-time shortfall was imminent—the CAISO
was more likely to lift its caps. Indeed, independent power producers reportedly
avoided the caps by sdling some power to municipa utilities in Cdifornia and to
utilities outside the state for resale to the CAISO, since out-of-market sales by those
utilities to the CAISO were never subject to caps.

It is dso possble that individud sdlers tacitly colluded to withhold supplies
in order to push prices above competitive levels. Taking advantage of the designs of
the auction system and price caps (to bid prices that exceeded costs) would enable
those suppliers to redize above-market prices and profits from withholding supplies.
However, evidence about how much, if any, capacity was withheld for competitive
rather than legitimate operational reasons is unclear. Academic and legd debate
continues over the extent to which the price increases of the past year resulted from
exercises of market power by eectricity generators. Discussions about whether
specific laws have been broken focus on the Federal Power Act and its requirement
that wholesde eectricity rates be “just and reasonable” as wdl as on generd
antitrugt satutes that prohibit price fixing.

Regulated Power Markets in Cdiforniaand the Rest of the West

Another way in which Cdifornid's restructuring plan helped turn the market stresses
of mid-2000 into a crisis was by not adequately taking into account how dependent
the a€'s large investor-owned utilities were on other utilities, both insde and out-
dde Cdifornia  The legidation that authorized the plan did not require dl utilities
in the date to paticipate in the new market, and Cdifornia law of course did not
govern other states utilities or federd power agencies. The three private utilities
covered by the plan buy only a small part of their eectricity from those sources; but
at the critical margin, condraints on the flow of power into the new wholesae market
probably influenced the source and cost of the last kilowatt hour of power, which
determined the price for al of the dectricity sold in the market.

36. Fromthebuyers' perspective, the price cap inthe CAISO auction would have represented the maximum
price they would want to pay in the PX auction. If the PX price ever exceeded the CAISO price, buyers
would reduce their demand bids in the PX auction and allow the CAISO to make purchases on their
behalf.
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Specificaly, the resructuring plan did not include 38 municipd and
cooperative utilities (most notably the Los Angeles and Sacramento municipa  utility
digricts). It dso did not cover three smdl investor-owned tilities in the state.
Together, those excluded utilities account for about 30 percent of direct retail saes
of dectricity in Cdifornia. The dta€'s municipd utilities did not want to join the
restructured eectricity market for at least two reasons.  Firdt, they did not have the
same high exposure to stranded codts thet the private utilities did, and hence, they did
not need the state’'s plan to recover those costs. Second, they receive a federa tax
preference that could have been jeopardized if they had sold too much power, under
the plan, to other utilities (see Box 2).

Other congraints on the flow of power to the wholesale market include various
types of regulaions, such as the regiond-preference and average-cost-pricing rules
of the utilities outsde the restructuring plan and regulations that impede the regiond
transmisson of dectricity.

Regiond-Preference Rules.  Power from utilities outsde Cdifornia has not been
completely free to flow in response to price sgnals in the state’'s wholesale market.
Those utilities (like municipaly owned and cooperative producers within the date)
are required to meet the power demands of their service areas before exporting power
to other markets, even if wholesale prices are higher esewhere.  Similar regional-
preference rules make it difficult for more power to flow to Cdifornia from the
federdly owned Bonneville Power Adminisration and Western Area Power
Adminigration. Those agencies supply about 10 percent of the California market,
on average—mainly through sdes to municipa and cooperative utilities. But most
of their rddively inexpensve hydropower goes to municipd utilities, cooperatives,
and industria customersin the northwestern states.’

The regiona-preference rules of local utilities and federal power agencies have
the effect of impeding energy flows across the western dtates largely because the
customers of that power do not have full rights to its use. In particular, they do not
have the right to resdl the power on their own or to receive compensation if the
utility sells it elsewhere. That restriction has weakened somewhat in the past year,
w [ t h

37.  TheBonneville Power Administration (BPA) may sell excess power at higher rates outsidetheregion and
does sell some power to California’s municipal utilities. The Western Area Power Administration
(WAPA) sells to municipal utilities and cooperatives throughout the West at prices established under
terms similar to those for the BPA. The subsidies implicit in federal rate-setting and the reliance on
hydropower cause federal rates to be much lower than prices from nonfederal producers. Although the
BPA and WAPA are not free to sell to investor-owned utilities in California, both agencies engage in
power swaps with those utilities, dispatching federal power today to be repaid with California utility
power at alater date.
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BOX 2
MUNICIPAL UTILITIESAND THE FEDERAL TAX EXEMPTION
FOR STATE AND LOCAL BONDS

Many local governments operate electric utilities, generally known as municipal utilities (or
munis). The munis engage primarily in retail distribution, buying power from others and selling
it to homes and businesses in their service areas. But some munis, including the Sacramento
Municipal Utility District (SMUD) and the Los Angeles Water and Power District (LAWPD), also
generate their own power.

The munis, like other state and local government entities, commonly issue bonds to pay for
construction. The interest on such bonds is generally exempt from federal taxation. Asa con-
sequence, bondholders are willing to accept areduced interest rate, and the munis can borrow at
favorablerates. Federal policy favorsthe munis in other ways, too: by exempting their income
from federal taxation and by giving them preferential accessto low-cost federal power.

Federal restrictions on the use of the munis’ borrowed funds have made California’ s munis
reluctant to sell power to the state’ s investor-owned utilities for fear of losing the tax exemption
on their bonds. The federal government limits the use of tax-exempt bonds in financing public
facilities in order to prevent state and local officials from using the proceeds to make favorable
loans to private businesses. Section 141 of the Internal Revenue Code generally allows no more
than 10 percent of bond proceeds to be used by a private business if that business is receiving
favorable electricity ratesor isoutsideamuni'straditional servicearea. That private-userestriction
applies over the life of a bond issue, and violation can result in the interest income becoming
taxable retroactively.

Participation by munisin arestructured electricity market could violate the private-use rule
and trigger taxation of interest payments on their bonds.! One example relates to munis power
sales. Selling power to utilities outside a muni's service area, if that power was generated by or
transmitted over facilities financed with tax-exempt bonds that have not been paid off, could
violate section 141. A second examplerelatesto power distribution for others. Allowinginvestor-
owned utilities to useamuni'sdistribution facilitiesthat were financed with tax-exempt bondsthat
are still outstanding could also violate section 141. In 1999, the SMUD and LAWPD made about
15 percent of their power salesto other utilities. However, that electricity was generated at debt-
free facilities (no longer subject to the private-use rule), was sold in short-term spot markets
consistent with Internal Revenue Service regulations, or fit under the allowable limits on private
use.

1. See Dennis Zimmerman, Electricity Restructuring and Tax-Exempt Bonds: Economic Analysis of Legidative
Proposals, Report RL30411 (Congressional Research Service, January 20, 2000).
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some suppliers offering to pay large customers not to take power (as part of ther
programs for demand-side management) and others granting sale rights®®

Average-Cost Pricing. A common feature of power regulation in the United States
is that a regulated provider of eectricity sets a price that reflects its average codts.
All of the utilities outsde Cdifornid's restructured market generdly adhere to that
pricing rule. However, average-cost pricing reduces incentives for the customers of
those utilities to limit thelr consumption when power codts rise. Such consarvation
would help free up supplies that could be sold on the wholesale market.

Although some of those utilities have been forced to buy increasingly expensve
power in the wholesale market to compensate for high demand and lost hydropower
capacity, price increases to their locad customers have been hed down by the
continuing low cogts of the power they generate themselves or buy from the federa
government.  As with regiona preferences, the problem here lies not just with
average-cost pricing but with the rights to the power: customers would have full
incentives to conserve in the face of risng spot prices if they could resell that power
in the wholesdle market.

Transmisson Bottlenecks. Other types of regulation, related to the construction of
transmission lines and the pricing of transmisson services, dso impede the flow of
electricity from regions where it can be produced at the lowest cost to regions where
consumers vaue it the mod. Individua transmisson systems are generdly part of
broad power grids that connect many states. For that reason, transmisson services
and rates are regulated by the federd government. (Only in Texas, where tranamis-
gon is entirely within the dtate, is there no federd role) Decisons about the con-
gruction and Sting of transmisson lines, however, are primarily a loca affair. With
the growth of nonutility suppliers and wholesade competition, power is moving across
transmisson lines in directions and volumes that the utilities that desgned the
systemns did not envison. Those new flows have created bottlenecks in the delivery

of power.

The building of new transmisson capacity to remove bottlenecks is limited by
two factors: the extent of local control over construction decisons and the way in
which transmisson services are priced.  Requests for permisson to build
transmisson lines must come from locd utilities which ae date-franchised
monopolies, and must be approved by loca regulators. Investments that creste
opportunities for outside utilities or independent power producers to compete in a

38. A notable example is Kaiser Aluminum, which buys electricity from the Bonneville Power Administra-
tion. Kaiser choseto shut down itsauminum operations until thefall of 2001 (when its current contract
with BPA expires) in order toresell its cheap BPA power to California. The BPA isacting asKaiser's
marketing agent, selling most of the power at full market prices minus a small marketing fee. Kaiser
employees continue to be paid during the shutdown.
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local market or that appear primarily to benefit other communities may be suspect.
The dting of transmisson lines is adso dependent on loca gpprovd and
environmental congderations.

The regulaion of prices for trangmisson sarvices may aso mute economic
ggnds about when and where to add new capacity. Most transmission lines in the
United States are owned by private utilities or the federd government. The principa
regulatory agency for private lines is the FERC, which sets prices for transmisson
on the bass of a utility's average sysemwide cost of building and operating
trangmisson lines, a far maket return on the utility’s invesment, and its current
operating costs. The federa power agencies (such as the Bonneville Power
Adminigretion) are largdy sdf-regulating. They st ther own sysemwide
transmisson rates on the basis of historical capital costs and current operating costs.
The average-cost-pricing rules used by the FERC and the federd agencies do not
provide incentives to add capacity to congested parts of the transmission grid.

CALIFORNIA’S RESPONSE: A NEW ROLE FOR STATE GOVERNMENT

A broad god of restructuring in California was to secure the benefits of competition
for dectricity consumers in two ways. by breaking up the verticaly integrated, Sate-
regulated monopolies to create more wholesde suppliers, and by giving retal cus-
tomers the chance to choose their power producer. However, the state' s response to
the crisis and its efforts to secure adequate eectricity supplies and control voldile
wholesdle prices are leaving Cdiforniawith a new market structure.

The new market differs from the old regulated-monopoly system, from the
interim restructuring plan, and from the competitive ided that the state was working
toward. Beginning in January 2001, the governor, the Cdifornia legidature, and the
Public Utility Commisson acted to give the dtate a long-term role in buying
wholesdle power on behdf of private utilities. Lawmakers are dso moving toward
edablishing a new state-owned utility that would not only buy power but aso own
and operae the transmisson sysems of the dat€'s private utilities and build and
operate new generating plants. The State has effectively abandoned the freeze on
retail eectricity prices, railsing rates to help cover its cogts of buying power.

The New Purchasing Agency

The Cdifornia agency now charged with purchasing eectricity is the Department of
Water Resources (DWR). That department has become one of the largest buyers of
electricity in the country. It has reportedly signed contracts that cover 90 percent of
the wholesde purchasing requirements of the dtat€'s three large investor-owned
utiliies—or about one-third of Cdifornia’s total power use. In addition, a new
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agency, the Cdifornia Consumer Power and Conservation Authority, will acquire
generating capacity to supplement the state's supplies and sdl the power it generates
to the DWR. A new state bureaucracy will dso be needed to manage much of Cdi-
fornids transmisson grid if the date is successful in taking over the transmission
lines of the three large utilities.

Cdifornia is planning the largest state or loca bond issue in hisgory—as high
as $13.4 hillion—in the fal of 2001 to finance its purchases of eectricity and natura
gas in 2001 and its acquidition of private transmisson assets. Revenue from the sale
of those bonds may aso be used to help shore up the financial postion of the private
utilities In the first seven months of 2001, the DWR spent about $9.5 billion from
its generd fund and from short-term borrowing to buy eectricity and naturad gas
(recouping only about $1.5 billion from resdling that power to utilities). The agency
made those purchases in the oot market for immediate ddivery as well as in the
markets for short- and long-term delivery, with signed contracts valued at over $45
billion. The contracts guarantee delivery for various periods, some as long as 20
years.

With the emergence of the DWR, the role of the stat€'s private utilities and the
PUC (which regulates those utilities) is diminishing. And with one large buyer
replacing three utilities in the state's wholesale market, competition will most likely
diminish as well. Those utilities may keep their nuclear and hydropower generating
plants and their long-term supply contracts with qudifying facilities, but otherwise
they will have a small presence in the wholesdle market. Insteed, the utilities will act
as digributors of power purchased by the state, charging retall customers for the full
cost of those purchases.

The future pogition of the stat€'s independent power producers may aso be in
question. Not only are they facing fewer buyers, but their biggest customer, the date,
may have the authority to seize their assets if it beieves they are charging too much
for dectricity or redtricting supplies. The California Senate passed a resolution in
July 2001 indicating that it would support the governor in such a saizure.

In August, the PUC effectively yielded authority to the DWR to set retail elec-
tricity rates without public review in order to ensure sufficient revenues to cover its
bond issue. (Both organizations are subject to direction from the governor’'s office,
which appoints members to the PUC and selects managers of the DWR.) The PUC
had aready approved rate hikes in January and March to help cover the state's costs.
In future, the state will direct the large private utilities to set rates that will repay
expenses incurred in 2001 and cover the state's current costs of buying power. The
state plans to secure its upcoming bond issue with those power revenues. The PUC
will continue to oversee the part of the retail rate that covers the utilities cost of
generating eectricity, having power purchased on their behdf, and distributing
power. It is not clear which organization—the PUC, DWR, or a new agency—would
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decide what rates are necessary to finance operations of a future state-owned
trangmisson grid.

Implications of the State’' s New Role

Cdifornias actions represent a blunt solution to the problems of insecure supply and
voldile prices—a solution that ultimatedly may present the state with many of the
same problems that restructuring was intended to solve. The god of securing the
benefits of competition appears to be farther away than ever. For example, tenson
exigs between the state's need to raise rates to pay for the debt it incurred during the
crigs and the right of ratepayers in a competitive market to contract with other power
providers. In fact, sSince the rate hike of March 2001, some industrid customers have
begun exercising their option to choose other suppliers. As a result, the state wants
to rescind that option for dl customers. The gStuation is Smilar to the one that pre-
valed before the crisis, when utilities with stranded costs opposed a rapid switch to
a competitive system because it would leave them unable to recover those costs from

ratepayers.

Two other factors that could make it harder to achieve the god of competitive
prices are the lack of trangparency of date actions and the possibility of government
subgdies to the State dectricity busness. In generd, the state will not be subject to
oversight in its rate setting. Electricity rates are supposed to cover financing costs,
current power costs, and adminigrative costs. Because the state is actively concerned
about security of supply, it may be putting too much emphasis on codtly long-term
contracts—much as the private utilities relied too heavily on risky spot-market
purchases. Already, in July 2001, as demand and wholesale prices dropped with
moderate weether in the West, the average cost of the stat€'s power purchases ($133
per mWh) rose above the average price in the spot market ($82 per mWh).** Those
and any future losses on power purchases will be passed on to consumers. Moreover,
it is not clear what “adminigrative cogs’ of the sate will find their way into retail
electricity prices.  With no oversght, Cdifornia has aready demondrated its reluc-
tance to publish information about the contracts it has signed or its costs of purchas-
ing power and has released that information only under court order.

If the state cannot recover al of its eectricity-related costs through retail prices,
Cdifornia taxpayers will have to make up the difference. In short, the state may be
at risk of creating a mgjor government-subsidized industry—an industry that private
suppliers could be at a disadvantage in competing againgt.

39. Cdifornia Department of Water Resources, “July Energy Costs Down Significantly” (press release,
Sacramento, July 16, 2001), available at www.owe.water.ca.gov/newsrel eases'2001/7-16-01lenergycosts.
html.
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LESSONS FOR FUTURE RESTRUCTURING EFFORTS

Cdifornid s problems have occurred at a time when many other states are restructur-
ing, or are debating the merits of restructuring, their dectricity markets. The experi-
ence of Cdifornia suggests severa lessons for those states about both the supply and
demand Sdes of dectricity markets. In particular, if markets rather than regulation
are to determine the price of power, prices must be allowed to respond when
unanticipated disturbances occur—such as last year's very hot summer in the West.
The supply and demand sides of the market together must be sufficiently robust to
dampen such swings.

Supply-Side L essons

The lessons for the supply side of the market are twofold. Firg, restructuring is more
likdy to succeed when more of the power in a market is free to respond to price
ggnals. As Cdifornia attempted to restructure, regulatory condraints limited the
flow of power to the date's wholesdle market from municipa utilities in Cdifornia,
from utilities in other dtates, and from federal power agencies. Second, utilities
should be free to manage the risks of adverse price movements in that competitive
environment by entering into long-term contracts. One lesson not to take from the
Cdifornia experience relates to the Sze of the resarve margin:  building enough
generating capacity to meet the demand for dectricity under any scenario may not be
cogt-effective.

If restructuring is to alow supply to be more responsive to prices by moving
power within the market, it must dso address regulatory barriers to the construction
and operation of transmisson sysems. A restructured market that works well will
probably festure an immediate increase in the demand for transmisson sarvices, as
communities increasingly acquire power from new sources in new locations not
envisoned by the origind designers of the transmission grid.*° The regionwide costs
of supplying dectricity can drop if low-cost generators from some states in the region
are able to provide more power than before. Moreover, the responsiveness of region-
wide supply can improve if additiona suppliers from part of the region are able to put
more power into the grid to offset disruptions in supply localy or unexpected surges
in demand esawhere in the region. To redlize those gains, however, consumers must
be willing to accept a trade-off: the lower prices that result from access to out-of-
state power supplies will sometimes rise when their state sends supplies to other parts
of the region.

40.  Anyincreasein the distance that power is transmitted will result in some additional transmission losses
(about 9 percent of the electricity that leaves power plantsis lost to heat transfer, which results from
resistance in the power lines).
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Making sure that transmission capacity does not limit the responsiveness of
supply may require changing how transmission services are regulated and priced (to
create appropriate incentives for new construction) and how new lines are approved.
For example, some andysts have cdled for charging different, market-sengtive rates
for transmission in different parts of the overal system—a practice known as node
pricing—to provide greater incentives for congtruction to remove bottlenecks. The
FERC believes that creating regiond transmission organizations to operate large
sections of the grid could help, too.**

Regructuring is dso more likely to be successful if utilities are alowed to use
standard risk-management tools. Letting utilities both enter into long-term contracts
with suppliers at fixed prices and hedge through the futures market would help
protect them from the financid difficulties that have plagued Cdifornids power
digributors. It would dso enable the utilities to offer greater price certainty to their
customers (in place of a freeze on retail rates). That price certainty is important not
just because it protects against high prices but because it creates a better climate for
producers, distributors, and consumers.

Having a large reserve of generating capacity could ease the trangition from a
regulated to a competitive market structure.  Indeed, if Cdifornia had implemented
its plan in the early 1990s, when the state’s utilities still possessed more capacity than
they needed, the market could have better handled the stresses that arose in the sum-
mer of 2000. That improved response could in turn have masked some of the faults
of the restructuring plan.

Cregting such a reserve as a matter of policy, however, is an expensive way to
ensure price stability. One of the reasons that the state moved to a competitive
market structure was to help reduce dectricity prices by lowering the costs of the
utilities reserve capacity. In a competitive market, producers investment in reserve
capacity should be consgtent with the amount of price stability (or, equivadently,
supply security) that consumers are willing to pay for in the form of long-term supply
contracts.

Demand-Side L essons

Cdifornids freeze on retal rates inhibited the response of eectricity users to the
state's supply problems. Thus, it proved to be a mgor factor in the ensuing criss.
A smple lesson of that experience is that consumers need to face the red cost of
eectricity. Exposing consumers to price changes will induce them to increase their
use of power when prices fal and curtall it when prices rise. When prices do not

41.  SeeFederal Energy Regulatory Commission, "Regional Transmission Organization,” Order No. 2000,
Federal Register, vol. 65 (January 6, 2000), p. 809.
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change aong with costs, and when the amount of power demanded cannot respond
to prices in that way, a greater adjustment must be made on the supply side of the
market.

Price signals should encourage consumers not only to buy more or less power
now but also to invest in the ability to adjust their future power use. Some of the
same demand responsiveness that results from having consumers pay market prices
may aso be achieved if utilities ether compensate customers for reducing their use
or dlow customers to resdal power to others (in which case, a third party is paying
them to reduce their use).

An important digtinction exists between long- and short-term capabilities for
lowering power use. In Cdifornia, consumers have aready responded over the years
to high dectricity prices by, among other things, adding thermd insulation to build-
ings, purchasing efficient gppliances, and switching to natura gas. Those are long-
term investments. Indeed, the state ranks among the lowest nationdly in per capita
use of dectricity by households. However, dectricity consumers—particularly
households—have acquired few devices that would let them reduce dectricity use on
short notice, such as red-time meters (which would tell them when prices were
changing), backup power supplies, or dua-fue capabilities. One reason is that
consumers do not usudly face red-time prices (in particular, the full cogt of
generding dectricity during pesk-use times). Another reason is that dthough
eectricity prices in Cdifornia have been high overal, they have historicaly been
stable.

Some andysts bdieve that the supply adjustments and resulting price increases
in Cdifornia would have been much smdler if various techniques to manage demand
had been in wide use before restructuring.*?  For example, several approaches can
make redl-time pricing easer, such as technologies that monitor dectricity use and
prices, and contracting arrangements with eectricity suppliers that permit the cus-
tomer (or a designated agent) to interrupt service when the price rises. In many cases,
large indudtrid customers dready have the capacity to monitor and adjust their
demand in the face of riang prices and, in fact, do s0. Successful restructuring may
necessitate that resdentid and commercid customers acquire many of the same
demand-management capabilities that industrial consumers have.

42.  SeeStephenJ. Rassenti, Vernon L. Smith, and Bart J. Wilson, Demand-Sde Bidding Will Control Market
Power, and Decrease the Level and Volatility of Prices (Tucson: Economic Science Laboratory,
University of Arizona, February 2001); Severin Borenstein, The Trouble with Electricity Markets (and
Some Solutions), Working Paper PWP-081 (Berkeley, Cdlif.: University of California Energy Ingtitute,
Program on Workable Energy Regulation, January 2001), available at www.ucei .berkeley.edu/ucei/PDF/
pwp081.pdf; and Paul Joskow, “ Deregulation and Regulatory Reform inthe U.S. Electric Power Sector”
(paper prepared for the Brookings-AEI Conference on Deregulation in Network Industries, December
10, 1999, revised February 17, 2000), available at http://econ-www.mit.edu/faculty/pjoskow/files/
BrookingsV 2.pdf.



