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Chapter One 

Introduction

Industry deregulation, like flying airplanes, makes the headlines only when there has
been a crash. Opening electricity markets, formerly a topic of interest to only a few aficiona-
dos, has become one of the major stories of the past 16 months, thanks to the California

experience. Ideally, the problems with high prices, rolling blackouts, bankrupted utilities, state
bailouts, and allegations of anticompetitive conduct would be educational, providing lessons that
other states could use to realize the promise that opening electricity markets might bring. The
fear is that a bungled experience, at least viewed in hindsight, might divert us from difficulties
in opening electricity markets that might befall even the best implementation of open compe-
tition.

We begin first with some general industry background. Three key factors about electric-
ity—its crucial role in the economy, its vulnerability to even momentary imbalances between
production and consumption, and the interrelatedness of all generators and users—make elec-
tricity a distinctive if not unique commodity. As we discuss at the end of the report, these fac-
tors can limit the amenability of electricity to allocation via markets. Variation in both the tech-
nologies and institutional forms used in the production and distribution of electricity is also
extensive, and probably unmatched in the economy.

In the next section, we discuss why only the generation side of the electricity business is be-
ing opened to competition, that is, why the “wires” sectors in the industry—long-distance trans-
mission and local distribution—will be regulated for the foreseeable future. After reviewing the
potential benefits that would follow from competition in open markets, we summarize the pol-
icy developments that led to the opening of electricity markets at both wholesale and retail lev-
els.

We then turn to the California situation, beginning with some basic information about the
size and structure of the California electricity market. The complex implementation of retail
electricity competition in California began in 1996, and retail markets opened in the spring of
1998. A key fact is that this process worked reasonably well in California, at least with regard to
the pricing and availability of electricity, until about June 2000—more than two years. We pre-
sent what has happened in California since, and then summarize the state’s (ever-changing) set
of responses to the power crisis.

The focus of this report is a review of the situation in California. There are enough poten-
tial culprits to compose a “Top 10” list:
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1. Supply-and-demand imbalances
2. Higher fuel costs
3. Supply-reducing regulations
4. Wholesale price regulation (actual or threatened)
5. Retail price controls
6. Inframarginal rent transfer
7. Absence of real-time metering
8. Bad luck—lack of long-term contracts
9. Auction design
10. Market power

We examine each of these in some detail, particularly the entries toward the bottom of the
list. We also take a brief look at additional, more general problems with electricity competition—
other pricing and implementation problems, “social” regulations, and distributional politics—
and then conclude with a brief look at policies that other states might adopt to reduce the risk
of repeating the California experience. That experience may divert us from the deeper question
of whether the crucial, vulnerable, and inter-related nature of the electricity system prevent rec-
onciling meaningful competition with the central control and cooperation necessary to main-
tain system reliability.

ı ı ı
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Chapter Two

Background

What Makes Electricity Unique? 

Understanding the difficulty in restructuring the industry, the California troubles, and whether the

record so far adequately conveys what the future may bring requires a sense of why electricity is an

unusual commodity not only among those deregulated but also among all the commodities in the

economy as a whole. Electricity’s special nature arises from the combination of three features: electric-

ity is crucial, vulnerable, and interrelated. No one of those factors is necessarily unique to electricity,

but the combination makes for a particularly troublesome mix.

The first consequential property of electricity is that it is crucial to the economy. Roughly
2–3% of the nation’s gross domestic product is spent on electricity, a figure comparable to what
we spend on telecommunications, chemicals, or agriculture.1 As with those commodities, the
revenue percentage vastly understates the consequence to the economy if supplies of electricity
were to fall by any significant amount.2 A favorite illustration is that the term we use for the
growth of digital telecommunications and Internet-related business is not “computer commerce”
or “digital commerce” but “electronic commerce.”

Electricity is not alone in being a crucial part of any minimally developed economy. More
unusual, particularly among such commodities, is vulnerability from an even momentary in-
equality of production and consumption. If electricity supplies exceed use at any given time, the
system can break down from power overload. If demand exceeds supply at any one time,
brownouts and blackouts can occur. Inability to economically inventory and store electricity
means that matching electricity use to electricity availability, called load balancing, requires that
production continually match consumption.

Most commodities are not vulnerable to such imbalances. For many, if supply is less than de-
mand at any particular instant—the telephone line is busy, the bus is crowded, a favorite brand
of cereal is not on the shelf—consumers can easily wait or shop around for an alternative. Other
commodities can be stored if supplies are expected to be tight. If demand falls short, sellers can
hold items in inventory to sell them at a later time. This is not to say that costs related to sup-
ply-and-demand inequalities, storage, and inventories are trivial in other industries. However,
they are sufficiently prohibitive in electricity that what in most industries is an annoyance can
become a disaster. Accordingly, the market’s usual degree of accuracy in matching consumption
to production may not suffice in electricity.

11



Were electricity only crucial and vulnerable, producers and consumers could ensure through
their own dealings and contracts that electricity was available as needed. But this is where the
third property of electricity, interrelatedness, comes into play. If a given supplier fails to pro-
duce enough electricity to meet the demand of its customers, its customers will not be the only
parties left without power. Unless some other generator serendipitously is producing too much
power, all customers on the relevant distribution or transmission grid may be blacked out. The
costs of error are not internal to specific buyers and sellers; they fall on the market as a whole.
Consequently, some centrally produced incentives or explicit system control is necessary to en-
sure that one supplier’s imbalance does not bring down the entire system.

Other Industry Characteristics

Electricity has some other characteristics that complicate the management of restructuring. One
is the variety in generation technologies. Electricity is produced using steam generators fired by
coal, natural gas, oil, or nuclear power. Gravitational power, harnessed through hydroelectric
plants, is significant in areas of the country where sufficiently large rivers are available. Renew-
able3 fuels, such as wind, biomass, and geothermal technologies, are a small but growing part of
the electricity portfolio. One would be hard pressed to find another industry of consequence in
which such radically different technologies are used simultaneously.

One reason for this variety in production technologies is geo-
graphic. Some generators are near coal mines and railroads, while
others are near gas pipelines. Hydroelectric power requires large
amounts of running water; wind power requires open spaces with
the right climate. Other differences are driven by differences in
the energy product itself. As noted above, electricity has to be pro-
duced continuously to meet consumption levels. Some plants can
and should always be on to provide the “baseload” amount of elec-
tricity used more or less all the time. Other plants need to come
on during foreseeable “peak” periods; some variation is seasonal
(for example, demand for air conditioning in summer), and some
is related to the time of day (for example, business hours versus
late at night). Yet other plants need to be available, with different

degrees of notice, to adjust supply incrementally or to come on line quickly in case of unexpected
surges in demand or plant failure. Some technologies can be brought into service more quickly
than others to meet unexpected needs.

Different generation technologies are more amenable to one part of this demand. Plants with
high fixed costs and low operating costs tend to be more useful for meeting baseload demand,
whereas plants with lower capital cost-to-operation ratios are better suited to meeting peak de-
mand.4 A plant designed to power air conditioners during the hottest 80 hours of the year has
to recover its capital cost in just 1% of the hours of the year, a hundred times more quickly than
a baseload plant.

An increasingly important factor in determining the breadth of technologies in electricity
generation involves pollution regulation. Any plant that burns fossil fuel emits carbon dioxide
(CO2), a currently unregulated but important contributor to global warming. These plants also

12 The California Electricity Experience, 2000-2001: Education or Diversion?
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may produce significant amounts of nitrogen oxide compounds (NOx). Coal plants, particularly
those that use high-sulfur coal, emit significant amounts of sulfur dioxide (SO2).5 Nuclear plants
produce none of these emissions, but they come with concerns regarding the disposal of spent
radioactive fuel and the fate of the plants themselves, which become radioactive with use. Hy-
droelectric power, nominally clean, creates concerns regarding fish spawning routes and flood-
ing of land behind dams. Decisions on whether to regulate these environmental problems, as
well as the methods for and stringency of such regulations, may affect the mix of technologies
used to generate electricity.

Accompanying this variety in generation technology is a variety of organizational forms. Be-
fore efforts to open power markets, the electricity industry was composed primarily of investor-
owned utilities (IOUs), vertically integrated through the production chain from electricity gen-
eration through long-distance transmission to final distribution and sale. Roughly three-quarters
of the electricity in the United States was supplied by IOUs. The remainder was mostly dis-
tributed to end-users by distribution systems owned by government entities (referred to as pub-
lic power, municipally owned systems, or “munis”) or on a cooperative basis by the customers
themselves. Public power companies and co-ops—especially the latter—are primarily but not
exclusively found in rural areas; notable exceptions include the Los Angeles Department of Power
and Water and the Sacramento Municipal Utility District system in California. Public power
systems may produce their own electricity or obtain it from other sources. They have priority
over obtaining power from federally owned electricity producers, the largest of which are the
Tennessee Valley Authority and the Bonneville Power Authority in the Pacific Northwest.

Regulated Monopoly and Unregulated Competitors: 
The Boundary Problem

Another complication regarding the electricity industry that affects the deregulation effort is
that only the generation and marketing sectors are ripe for deregulation. In both of those sec-
tors, scale economies appear sufficiently small relative to the size of the market to allow multi-
ple vendors to compete.6 The same cannot be said of the wires sectors, that is, local distribution
and long-distance transmission. Local distribution is a monopoly service largely because one set
of lines, poles, and conduits is sufficient to supply the electricity that consumers are likely to de-
mand. It would be wasteful for another provider to install its own distribution grid over the ex-
isting one.

Transmission is also a monopoly, but for a more complex reason. Were it simply a matter of
scale economies, we could have the degree of competition in long-distance electricity transmis-
sion that we have in long-distance telephone service. But long-distance electricity transmission
differs in two ways. First, transmission lines are interconnected, so that power can be sent in ei-
ther direction depending on which regions have extra capacity available and which regions need
more electricity. Second, it is excessively costly to “route” electricity onto selected interconnected
lines rather than all of them. Interconnection plus the inability to route electricity—the “loop
flow” or “parallel flow” problem—means that power going from Generator A to Distribution B
travels on every possible open transmission path between the two points. Despite the appearance
of separately owned lines, the transmission grid is, functionally, a single economic unit. One util-
ity’s ability to transmit electricity depends on the capacity of lines owned by others.

Chapter Two: Background 13



Until “distributed generation”—that is, the ability of consumers to meet their power needs
by producing electricity on their premises—becomes more economical, local distribution and
long-distance transmission are likely to be regulated for the foreseeable future.7 The electricity
industry, then, will be only partially deregulated. Partial deregulation in an industry creates 
special problems in managing the relationship between the regulated and unregulated sectors,
particularly if utilities remain vertically integrated across the boundary.8 A first concern is cross-
subsidization, that is, that the firm will shift costs of its unregulated service onto its regulated op-
eration, raising regulated rates and creating an artificial competitive advantage in its competi-
tive markets. A second concern is discrimination, in which the firm gives its competitors in the
unregulated markets delayed or inferior access to its regulated service. In electricity, discrimi-
nation could appear as a transmission grid owner providing better and more timely line capac-
ity to its own generators than it gives to generators owned by its competitors. The result can be
monopolization of the nominally unregulated market, in which the firm captures from con-
sumers the profits that regulation of its natural monopoly market was intended to suppress.

Benefits of Retail Choice

The crisis in California necessitates a reminder of why one might have thought introducing com-
petition into the production and marketing of electricity would be a good thing. Some of the
advantages are the benefits that competition brings to any market. Competition pressure among
power suppliers, in the first instance, should lead to lower prices overall for electricity.9 The
pressure would come from competition among incumbents, and new entrants able to construct
generators using the most advanced technologies would only increase the expectation of lower
prices. Such savings were forecasted; for example, the U.S. Department of Energy estimated sav-
ings of about $20 billion, or about 10% of the nation’s electricity bill, from competition.10 These
predicted savings affected the willingness of individual states to open markets in that those states
with higher electricity rates (for example, California and New York) tended to open electricity
markets earlier than others.11

A second advantage of opening electricity markets to competition is that it may reduce dis-
tortions in pricing and allocation created by the regulatory system. One possible example is the
apparently favorable treatment given to industrial buyers over residential buyers. Through the
late 1990s, industrial customers purchased electricity at a substantial discount relative to resi-
dential users. The price differential in 1999, for example, was almost 50%.12 Some of this price
differential may reflect real cost savings for industrial customers arising from user-specific
economies of scale, proximity to high-voltage transmission lines, and a willingness to tolerate
power interruptions. Another explanation is that some industrial users might have chosen to
generate their own electricity if they did not receive sufficient discounts.

This differential may also arise from bargaining clout that large purchasers may have. This
clout may not be merely what we see in normal markets but may reflect large industrial users’
political wherewithal in a regulatory system. Part of that political advantage may reflect the abil-
ity well-organized entities have over dispersed consumers in influencing regulators to act on
their behalf.13 Many of these large actors may also have a specific political threat—to move
offices and production facilities from their current home state to another if the home state’s pub-
lic utility commission does not give them favorable treatment. Opening electricity markets to

14 The California Electricity Experience, 2000-2001: Education or Diversion?



competition would allow new marketing entrants to aggregate the purchases of a large number
of consumers in such a way as to match some of the bargaining advantages held by industrial
users. Aggregation is common in the economy, as a chain of grocery stores combines the pur-
chases of thousands of individual households into an entity that can bargain effectively with food
suppliers.

A final advantage to opening retail markets is that it allows innovative options in the pur-
chasing and delivery of electricity. One notable example is the ability of suppliers of power gen-
erated in particular ways to sell to consumers willing to pay a premium
to avoid contributing to the undesirable environmental effects discussed
above.14 A second example is that with open markets, electricity
providers can bundle power with capital equipment for heating, air con-
ditioning, and lighting systems to provide a total package of energy man-
agement services. Through these packages, energy companies can best
exploit the potential for reducing the cost of providing energy services,
be it through less expensive generation or investment in more energy-
efficient devices. Competition among suppliers of these services would,
in principle, transfer the savings to consumers through pressure among
suppliers to offer these services at cost-based prices. In particular, con-
sumers would gain even if they did not have a clear idea about how the
benefits in reduced electricity expenditures would offset the cost of high-
efficiency equipment.15

Policy History16

For most of its history, the electricity industry has been regulated by state
and federal governments. The traditional dividing line between federal
and state jurisdiction is that the former controls the “wholesale” side of
the electricity industry and the latter controls the “retail” side. Wholesale
generally refers to the production, delivery, and sale of electricity to the distribution utilities,
whereas retail refers to the prices that residential, commercial, and industrial customers actually
pay for power. Because most utilities were vertically integrated from generation through trans-
mission to distribution and sale to final users, the practical consequence of this distinction was
that for the most part, state public utility commissions played the dominant role in setting elec-
tricity rates. 17

The story became more complicated as the federal government took actions to open the
wholesale market to nonutility independent power producers. This opening began in 1978 with
passage of the Public Utility Regulatory Policies Act (PURPA). In response to concerns regard-
ing energy supplies in the 1970s, precipitated by the growing environmental movement and oil
price shocks driven by the Organization of Petroleum-Exporting Countries (and exacerbated by
regulations), PURPA required utilities to transmit power from so-called qualifying facilities
(QFs). QFs were primarily facilities that produced power using renewable fuels or industrial “co-
generators” that produced electricity onsite and could, at least at times, supply electricity into
the market itself. PURPA also empowered states to force utilities to purchase power from QFs

Chapter Two: Background 15

Until “distributed genera-

tion”—that is, the ability 

of consumers to meet their

power needs by producing elec-

tricity on their premises—

becomes more economical, 

local distribution and long-

distance transmission are

likely to be regulated for the

foreseeable future.



at the “avoided cost” of additional utility generators, where states could determine how high the
avoided cost was and, thus, how much “outside” power utilities would have to buy.

PURPA’s effects were not entirely benign. Its implementation in many states led utilities to
sign long-term contracts with renewable power providers at prices considerably in excess of the
cost of generating power from conventional facilities. But PURPA did have a perhaps unintended
but significant consequence: it showed that wholesale electricity markets could function if nonu-
tility generators had appropriate access to utility-owned transmission facilities, so they could get
their power to buyers.18 In 1992, Congress passed the Energy Policy Act to extend PURPA’s
open-access policies to all generators, not only PURPA-defined qualifying facilities. The result
of that process was the Federal Energy Regulatory Commission (FERC) Order 888, issued in
summer 1996, which essentially created wholesale power competition throughout the United
States.19

In addition to ordering utilities to open their transmission grids to unaffiliated generators,
Order 888 requires that the utilities “functionally unbundle” their generation and transmission
businesses, to prevent anticompetitive favoritism in granting access to affiliated electricity pro-
ducers.20 The form of such unbundling is not specified. It may include anything from separate
books of account to outright divestiture. The preferred form of organization has been the inde-
pendent system operator (ISO), in which utilities would continue to own transmission facilities
but cede operational authority to an independent board. Order 888 includes desirable rules for
ISOs. FERC retains authority to approve or disapprove the specific procedures ISOs choose, but
it does not mandate ISOs. Regarding the development of ISOs as being insufficiently rapid and
broad, FERC issued its Order 2000 concerning regional transmission organizations (RTOs), a
variation on the ISO theme.21 Each utility that owns an interstate transmission facility was re-
quired to propose or participate in an RTO, or explain why it would do neither, by Jan. 15, 2001.
In July 2001, FERC expressed an intention to collect the transmission facilities in the United
States into four RTOs covering the entire nation, reflecting the regional nature of wholesale elec-
tricity markets.22

FERC’s initiatives in the past five years speak only to wholesale markets, in which genera-
tion companies compete in the sale of electricity to firms that resell to final customers. The de-
cisions whether, when, and how to extend competition to electricity sales to those final con-
sumers—that is, to let households, businesses, and factories choose their power suppliers—fall
to those with authority over retail electricity markets: namely, the states. So far, about 25 states
(shown in black or dark gray in Figure 1) have passed legislation or issued regulatory orders that
will open electricity markets to competition. Some of these states are reportedly rethinking their
decisions in light of the crisis in California.

The federal government has considered weighing in on this issue. Some of the concerns have
been about the potential effect of restructuring on the environment. As more generators enter
and the areas in which incumbent generators can sell their power become more widespread, the
mix of fuels used to create electricity may change, with different effects on the volume and lo-
cation of emissions.24 In addition, the predicted fall in electricity prices would lead to more elec-
tricity use, which would increase emissions, holding the generation mix constant.25

A greater concern, however, has simply been whether the federal government should push
states into opening electricity markets. Some current laws might impede competition or make
little sense in a competitive environment, and thus should be modified or repealed. The Clin-
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ton administration’s Comprehensive Electricity Competition Plan would have forced states to
either open electricity markets by January 2003 or formally opt out through some sort of pub-
lic proceeding.26

The United States is not the first country in which electricity competition is being attempted.
Important initiatives have taken place in several other countries, including Chile, Finland, Ger-
many, Sweden, and the United Kingdom. In many of these countries, opening markets has
brought the expected results, namely, falling power prices.27 In the United Kingdom, however,
prices are roughly 20% higher than before the markets were opened.28 The European Com-
mission is proposing that all consumers in the European Union be able to choose their power
supplier by 2005.29

ı ı ı
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Chapter Three 

California

Background

Befitting its size, California is a large electricity market. According to U.S. Department of En-
ergy data for 1999, California retail electricity sales totaled about $22.8 billion, about 10% of
the U.S. market.30 Although California is a large market, it uses less electricity per capita an-
nually than the rest of the country—7.4 megawatt-hours (MWh), compared with a U.S. aver-
age of about 12.4 MWh.31 In 1998, on a per capita basis, California was 49th among the states
in generation capacity and 50th in actual power generated.32 About 18% of the power used in
California in 1999 was imported.33

In 1999, the price of electricity in California averaged about 8.8¢ per kilowatt-hour (kWh),
compared to about 6.6¢/kWh nationally.34 Just over half of the electricity in California is gen-
erated by natural gas or oil plants, and another quarter comes from hydroelectric power. Nu-
clear plants supply about 8% of the electricity, and wind and geothermal sources provide another
8%. Unlike in most of the rest of the United States, virtually none of the electricity in Califor-
nia is generated by coal.35

A patchwork of investor-owned utilities and public power systems provide electricity in Cal-
ifornia.36 Most is supplied by three major IOUs. Pacific Gas and Electric (PG&E) supplies most
of northern California, roughly points north of Santa Barbara and Bakersfield. San Diego Gas
and Electric (SDG&E) serves the San Diego metropolitan area. Southern California Edison
(SCE) serves most of the southern part of the state, excluding greater Los Angeles, which is
served by the Los Angeles Department of Water and Power, a public power provider. Also, as
mentioned above, Sacramento gets its electricity from its public power provider, the Sacramento
Municipal Utility District.

Deregulation History

After a series of feasibility studies in the mid-1990s, the California state legislature unani-
mously37 passed and then-Governor Pete Wilson signed Assembly Bill (AB) 1890, directing the
California Public Utility Commission (CPUC) to “authoriz[e] direct transactions between elec-
tricity suppliers and end use customers,” that is, to open entry into retail markets. The bill re-
quired CPUC to set up an ISO to manage the California transmission system and procure power

18



as needed to maintain load balances in real time. The legislation also mandated an independent
Power Exchange (PX) in which most power would be traded. The PX traded power in three ma-
jor ways: one day ahead of use, one hour ahead of use, and in longer-term “block forward” con-
tracts. To ensure that incumbent utilities recovered the potentially “stranded costs” associated
with prior investments and long-term electricity purchase contracts, the legislation required a
nonbypassable transition charge, which later came to be called the “Competitive Transition
Charge” (CTC).

The legislation specified that retail markets would be fully open by Jan. 1, 1998; the actual
opening took place by March of that year. For the first four years, the incumbent IOUs (PG&E,
SCE, and SDG&E) were required to buy power from the PX, rather than through indepen-
dently negotiated bilateral contracts.38 Retail rates were reduced by 10%, and the reduction was
to be maintained until the IOUs recovered their stranded costs through CTC collections. To
improve the prospects for competition, the IOUs also were required by the state to divest some
of their power plants. By 1999, the IOUs had reduced their share of California’s generation ca-
pacity from 81% to 46%.39 SDG&E divested almost all of its capacity; by June 1999, it had re-
covered all of its stranded costs and thus was allowed to charge market-based rates.40

Since June 2000: What Happened?

Throughout California, because the IOUs were forced to cut prices, and because customers of
new entrants had to pay the CTC charge, there was perhaps less entry at the retail level than
expected. As of January 1999, only about 1% of residential customers had switched providers, al-
though 18% of industrial customers, which made up 28% of industrial sales, had switched.41 At
least from the standpoint of prices and reliability, restructuring in Cali-
fornia seemed to work reasonably well for more than two years. Figure 2
indicates that, until June 2000, electricity prices in California remained
fairly low. Wholesale prices ranged roughly between 1¢ and 3.5¢/kWh
off-peak, and peak prices were roughly a penny higher.

A similar sense of the performance of the market can be gleaned from
looking at the number of occasions in which reserves were declared to be
precariously low, referred to by the California ISO as “staged emergen-
cies.”43 Figure 3 shows that before summer 2000, such emergencies were
virtually nonexistent; they occurred only during summer months, and
three occurred, at most, in any one month. At no time during that pe-
riod did blackouts related to systemic imbalances occur.

Consequently, any hypotheses regarding the causes of the California
crisis have to account for the fact that, for more than two years, and in all seasons, the system
worked reasonably well.45

As Figures 2 and 3 show, the turn for the worse began around June 2000. Both peak and off-
peak wholesale prices began to spike up to levels nearly 10 times those reached during the pre-
vious two years. Alerts became much more frequent, with increasing power interruptions and
some rolling blackouts in northern California. Because SDG&E’s retail rates had been deregu-
lated, these wholesale prices led to reports of up to a tripling of retail electric bills, leading to
reregulation of SDG&E’s rates in September 2000, retroactive to the previous June.
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While wholesale electricity prices ballooned, retail price ceilings on the IOUs left the utili-
ties unable to cover their expenses. As the utilities teetered closer to bankruptcy, power pro-
ducers became less willing to sell them electricity. Prices in winter 2001 continued at levels about
10 times the 1999 average, despite winter being a typically off-peak season for electricity de-
mand in California.46 Citing a FERC order forcing it to “implement a $150 breakpoint” that,
apparently, was below the price generators were willing to offer power, the California PX sus-
pended operation on Jan. 31, 2001.47 Within two weeks, a federal district judge forced genera-
tors to continue to sell power to the utilities, despite the utilities’ failure to maintain an “ap-
proved credit rating.” The court cited “emergency dispatch” provisions in the ISO’s rules and
the severe harm if generators refused to provide power in California.48

California and FERC Responses

As the financial status of the distribution utilities worsened, the state government reluctantly
began to act, mostly by expanding its direct role in the industry. The legislature authorized the
state to purchase power, finance plant construction and retrofitting, fund conservation programs,
and sell power directly to retail customers.49 The governor further proposed that the state would
apply cost-plus regulation to power supplied by plants the utilities kept.50 Consumers who pur-
chase from these utilities would be locked in. This proposal has led to the exit of alternative en-
ergy suppliers who had hoped to lure customers away from the incumbent suppliers.51

Partly to relieve utility debt, California Governor Gray Davis commenced negotiating deals
to purchase the transmission lines owned by the utilities, including a deal to purchase SCE’s grid
for $2.76 billion—2.3 times its book value.52 Under the arrangement, the state would undertake
taxpayer-funded expansions of the transmission lines to increase power availability in northern
California.53 The governor also has considered using profits earned during the crisis by the util-
ities’ retained generators (estimated at $3 billion to $4 billion) to cover some of the debts that
utilities have incurred on the distribution side.54

The story continued to break as this report was written. To alleviate some of the pressure on
the market created by caps on NOx emissions created under its RECLAIM program, Califor-
nia’s South Coast Air Quality Management District (SCAQMD) lifted quantity limits on emis-
sions, allowing generators to emit NOx at a price of $7.50 per pound, around five times histor-
ical levels but about one-fifth the price to which they had risen during the crisis.55 Courts
continued to extend orders to generators to continue to sell to utilities.56 FERC reviewed whole-
sale power prices for excesses due to market power and, based on a proxy market price of
$273/MWh, ordered $69 million in refunds for overcharges that occurred in January 2001 dur-
ing emergency conditions.57 However, the California ISO provided studies that estimated an
overcharge during that month of $1.364 billion, almost 20 times FERC’s estimate.58 CPUC de-
cided that to cover the cost of electricity, it would bite the bullet and raise power rates by 40%.59

For PG&E, these responses may have been too little, too late; it filed for Chapter 11 bankruptcy
protection on April 6, 2001.

Subsequently, in April 2001, FERC issued an order requiring power producers to bid in avail-
able power to the ISO, and capped wholesale electricity prices in California during periods when
unused reserve capacity for electricity generation fell below 7.5% of the power produced.60 Gen-
erators could get waivers to sell power at prices above the cap with appropriate justification.61
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About two months later, FERC expanded this policy to set caps on wholesale power at all times,
and throughout the western United States rather than just California.62 During times when re-
serves were low, the cap would be based on the cost of the most expensive gas-fired generator;
at other times, the cap would be 85% of the price set during the most recent period of low re-
serves.63 The price caps are scheduled to remain in place until September 2002.64

While FERC was taking a stronger role in the market, it continued to be embroiled in the
dispute regarding the size of refunds due California. Under the auspices of FERC’s Chief Ad-
ministrative Law Judge, settlement talks between California and the generators took place in
June and July 2001.65 The talks proved unsuccessful.66 California took the position that it was
owed $8.9 billion, while the leading generation proposed in the aggregate about $700 million.67

The Chief Judge noted in his July 12, 2001, settlement report that “while there are vast sums
due for overcharges, there are even larger amounts owed to energy sellers by the CAISO, the
investor-owned utilities, and the state of California.”68

As summer 2001 began, reliability experts forecast that California might suffer as much as
260 hours of rolling blackouts.69 Those dire predictions were not borne out, as California got
through the summer without a power outage,70 with August prices falling to $53 per megawatt-
hour, about a third to a quarter of levels the preceding year.71 Just as the blackouts themselves
were likely the result of numerous factors, described below, the ability of the state to avoid seri-
ous problems this summer was also attributed to a variety of causes. Some of the credit goes to
an unusually effective conservation campaign, reducing electricity consumption in California by
over 12% compared to the previous summer, according to the National Resources Defense Coun-
cil.72 However, another major contributor was a summer that was milder than expected.73 Nev-
ertheless, the state continued to walk away from its deregulation efforts. On Sept. 20, 2001, the
California Public Utility Commission voted to end giving electricity consumers the ability to
choose their electricity suppliers.74

ı ı ı
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Chapter Four

Potential California Culprits: 
A “Top 10” List

The severity of the California crisis has brought forth no small number of possible ex-
planations. We can identify 10 such potential culprits, as listed below.

1. Supply-and-demand imbalances: The capacity to produce and deliver electricity to users in Cal-
ifornia failed to keep up with growth in demand.

2. Higher fuel costs: Prices for power rose because the fuels used to produce it, particularly nat-
ural gas, became more expensive.

3. Supply-reducing regulations: Rules restricting the construction of generation facilities and
emissions of particular pollutants reduced electricity supplies and raised generation costs.

4. Wholesale price regulation (actual or threatened): Limiting or threatening to cap the prices a
generator could charge for power sold to the distribution utilities can discourage supply.

5. Retail price controls: Holding down retail prices kept demand high during peak periods and
caused distribution utilities to lose money when they had to purchase wholesale power at high
prices.

6. Inframarginal rent transfer: Moving from regulation to competition implied that when prices
began to rise to cover the cost of the “marginal” firm, all of the suppliers were able to charge
that high price, redistributing wealth from consumers to producers.

7. Absence of real-time metering: The general absence of devices to measure power use at any given
time prohibited setting power prices high during peak-use periods, removing an important in-
centive to conserve power and reschedule uses for times when electricity is more plentiful.

8. Bad luck—lack of long-term contracts: Rules requiring distribution utilities to buy power from
the PX kept them from insuring against high wholesale prices via long-term contracts.

9. Auction design: Instituting an auction in which suppliers could get the highest accepted bid
price could have created incentives to “game” the system.
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10. Market power: Through collective action or unilateral conduct, generators may have charged
prices substantially above the competitive level.

Each of these possible culprits probably contributed to the difficulties in California. Some
of them are, in economic terms, “substitutes,” in that if one had not been present, others might
have had the same effect. Inability to charge prices in real time because of the inability to mea-
sure demand in real time might not matter as long as regulators capped retail prices during peak
periods. Other causes may be “complements,” in that the presence of one of them may have ex-
acerbated the problems created by another. A lack of long-term contracts for power could have
worsened the transfer of money from consumers to producers when prices went up during peak
periods. Some of the causes may work at cross-purposes. If long-term contracts had kept power
prices down, then consumers would have been less likely to see prices that would have encour-
aged them to cut demand during periods when electricity was particular expensive.

In the next chapter, we review some of the facts and issues regarding these possible expla-
nations. In assessing them, note that restructuring in California worked well for more than two
years and is working reasonably well in other parts of the country and throughout the world.
Any explanation that insists opening electricity markets to competition necessarily leads to a
California-like crisis is intrinsically suspect. Opening those markets may be a necessary condi-
tion for some—not all—of these potential explanations, but it is not sufficient.

ı ı ı
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Chapter Five 

The Basics: Supply, Demand, 
and Regulation

Supply and Demand

The first three items on the top-10 list (supply-and-demand imbalances, higher fuel costs, and
supply-reducing regulations) affected the overall supply-and-demand balance in California. They
are important because they have little if anything to do with restructuring per se. If they con-
tributed to the high prices, tight supplies, alerts, and rolling blackouts in California, they would
have contributed similarly even if the electricity markets in California were still regulated. The
other items on the list, of course, could and likely did aggravate the effects from these supply-
and-demand factors.

General Supply and Demand Imbalance

According to the U.S. Department of Energy, during the 1990s, demand for electricity in Cal-
ifornia grew by 11.3% and capacity to generate electricity in that state fell by 1.7%.75 In recent
years, thanks to economic expansion and population growth, electricity demand growth accel-
erated to more than 3% per year.76 Demand also has grown in other areas of the western United
States that supply electricity into California, which is a net importer of electricity. The supply
crunch was exacerbated by a lack of rainfall in the western United States, reducing hydroelec-
tric power supplies in summer 2000 by 28% below production in 1999.77 Along with generation
constraints, limits on transmission have hampered the delivery of electricity into and within
California to areas most in need.78 The combination of net capacity reductions and demand
growth with the other attributes of electricity—very inelastic demand (abetted by rules and im-
pediments to flexible retail pricing) and inability to store electricity for use in times of short-
age—is a sure recipe for significant increases in wholesale electricity prices and blackouts.

Higher Fuel Costs

Exacerbating the supply-and-demand problem were higher fuel costs. In California, natural gas
plants are generally the marginal power plants. If the cost of natural gas increases, the cost of
meeting marginal power demand increases, raising the price necessary to attract enough elec-
tricity to meet demand. According to FERC, natural gas prices nearly tripled in the western
United States during 2000.79
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Supply-Reducing Regulations

An additional factor possibly adding to a supply-and-demand imbalance was environmental reg-
ulation. In southern California, SCAQMD (the regional smog-control agency) operates the RE-
CLAIM (Regional Clean Air Incentives Market) program, an emissions trading system for per-
mits to emit NOx and SO2. As electricity prices rose in California, the price of NOx permits

rose, indicating that the emissions constraint limited production to some
extent. As noted above, among the responses to the California energy
crisis was a change in the RECLAIM program to allow generators to
buy an unlimited supply of permits at a price considerably below the
prices to which they had risen during the summer.

One misunderstanding of the California situation involves these per-
mits. Many commentators on the California energy situation attribute
the increase in electricity prices to the increase in the price of the per-
mits. This explanation confuses effect with cause. The increase in prices
of the permits is a reflection of, not a contributor to, the increase in elec-
tricity prices. As electricity became more expensive, the demand for per-

mits rose, allowing those who owned permits to earn scarcity rents. If the permit program mat-
tered, it did so as a quantity constraint, not as an input price. The distinction is not only
economic semantics. If the cause of high prices in California is something else (for example, the
exercise of market power), it may be missed if analysts attribute the price increase to the increase
in the price of NOx permits.

A longer-run environmental constraint on supply in California could be so-called NIMBY
(“not in my backyard”) attitudes that impede power plant siting, approval, and construction.80

The California Energy Commission, the state agency with the authority to approve construc-
tion of energy-related facilities, cites among the “critical issues” affecting siting “availability of
emissions offsets, . . . local agency and public opposition, [and] land use constraints.”81 The Sierra
Club denies that environmental regulations have had much effect on power plant construction.82

The important point is not to attribute blame. Environmental rules can and inherently should
raise the price of commodities such as electricity when pollution is a by-product. Whether the
price increase attributable to environmental regulations in California is above or below the value
of the environmental benefits generated by those regulations is for the political institutions in
that state to decide.

Price Regulation

The next two items on the top-10 list, wholesale price regulation (actual or threatened) and re-
tail price controls, concern the ways in which price regulation may have caused or amplified the
California crisis.

Wholesale Price Regulation

Under federal law, FERC has the authority to set limits on wholesale prices. During the Cali-
fornia situation, FERC has considered such regulation, at the behest of numerous parties who
would, understandably, like lower prices. So far, FERC has not instituted “hard” regulation but
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did implement a “soft” price cap or “breakpoint” of $150/MWh in December 2000. Under this
plan, sellers who bid below this cap would get no more than $150/MWh for wholesale sales in
California. Those who bid above that amount would receive their actual bids but would be sub-
ject to investigation and potential refund.83

Even though this breakpoint was about five times the usual price of power in California be-
fore the crisis, it could and perhaps did impede supplies. The unwillingness of generators to abide
by that soft $150 cap led to the closing of the California PX in late January 2001.84 Supply re-
ductions with a wholesale cap ought not be surprising. Peak electricity can be an expensive com-
modity to supply. Plants that meet peak needs have to cover capital costs in much less time than
that available for a plant operating continuously.85 If generators do not expect to recover these
costs, they will not enter the market. When FERC calculated its refunds, it found that the ap-
propriate marginal cost during peak periods was $273/MWh, almost double this soft cap.86

All this adds up to little more than the general proposition that in a competitive market, bind-
ing price caps reduce supplies and create shortages. There are two qualifications. First, if the
wholesale power market is not competitive, then a price cap could increase supply. A cap below
the noncompetitive price can dissuade suppliers from reducing output by reducing the potential
profits associated with increasing prices above that cap. (We discuss some of the arguments asso-
ciated with market power below.) A second qualification is that if the buyers in a market are liq-
uidity-constrained and on the verge of bankruptcy, a price cap could reduce the buyers’ expen-
ditures and keep them operating. Bankruptcy has been a very real consideration in this market,
manifested concretely by PG&E’s April 6 filing for Chapter 11 protection, as we explain below.

Retail Price Controls

The primary reason for PG&E’s filing is the presence of retail price controls. With a competi-
tive wholesale market and regulated charges for transmission and distribution, retail rates could
have been deregulated. That they were not could have been the result of several factors. Opti-
mistic expectations at the time AB 1890 was passed, supported by the first two years of the Cal-
ifornia electricity experience, might have encouraged regulators to think that the retail controls
were not going to be binding. Such controls may have been viewed as protection against market
power in the retailing stage of the industry, as long as the incumbent distribution utilities re-
tained a near monopoly in that business. It was particularly likely as long as those who switched
to competitors were required to pay a CTC that removed much of the ability of the competitors
to underprice the incumbents. The retail price may have been held down below a price attrac-
tive to entrants as part of a political bargain, to redistribute some of the expected gains from re-
structuring back to consumers in the form of lower power prices.

Retail price controls contributed to the crisis in two ways. By setting a price ceiling, they
prevented rates from going up during the peak summer demand season in 2000, thereby sus-
taining inelastic demands that overtaxed the system and drove up wholesale prices. However, the
most significant effect of retail price controls was in conjunction with the steep increase in whole-
sale prices. In June 2000, when wholesale rates rose to five or more times their prior levels, the
distribution utilities, forced to purchase power at those rates though the PX, started spending
more money than they were taking in.

Capped retail rates, coupled with skyrocketing wholesale prices, appear to be the primary
cause of the form the crisis has taken for most of 2001. The distribution utilities continued to
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be obligated to serve retail customers but ran up huge debts. Those debts, in turn, called into
question the utilities’ ability to pay for wholesale electricity, leading to a vicious circle in which
wholesalers would raise rates to cover the risk of nonpayment. Eventually, the bill came due,
causing the largely political crisis of who was going to cover the losses. The burden seems to be
spread among all of the obvious candidates—distribution company stockholders (bankruptcy),
electricity customers (rate increases), California taxpayers (state-funded bailouts), and the gen-
eration companies (FERC-ordered refunds, court-mandated obligations to serve, and fractional
debt repayment).

The combination of retail price controls with wholesale price flexibility seems the clear ex-
planation for the crisis as it has evolved. However, it leaves open the question of why wholesale
prices increased in June 2000.

Inframarginal Rent Transfer

Regulation may have led to and exacerbated the California situation. However, we ought not
leave issues of the transition from regulation to competition without noting a potential politi-
cal problem associated with a redistribution of wealth from consumers to generators, at least in
the short run.

One virtue of opening previously regulated markets to competition is that it makes prices,
and therefore costs, visible. Before Order 888, policymakers and electricity purchasers usually
did not see explicit peak prices for wholesale power. One quite real possibility regarding the seem-
ingly high wholesale prices observed occasionally after Order 888, outside California and before
the recent crisis, is that we are only seeing a cost for peak power that was paid when the indus-
try was regulated top-to-bottom.87 As noted above, those costs could be substantial, especially
to meet very short term demands for large amounts of power—such as air conditioning on un-
usually hot summer afternoons.

A reason that those peak costs were not visible in prior years is that these peak costs would
have been averaged in with lower costs in off-peak periods. To be more precise, under traditional
cost-of-service regulation, the additional revenues paid by users for peak power cover just the
costs of the marginal plant. Markets operate differently. When prices are high, everyone in the
market, not only the marginal firm, gets to charge the high price. A predictable consequence is
that during peak periods, there will be a substantial transfer of wealth from consumers to pro-
ducers, because all of the baseload producers get to earn inframarginal rents, charging peak prices
considerably above their operating costs.

This outcome is efficient.88 The marginal opportunity cost of a megawatt from the low-cost
baseload plants equals the cost of replacing that megawatt from a high-cost, peak-load plant. But
the transfer is likely to be politically upsetting, thus placing it on the list of potential contribu-
tors to the crisis. The initial symptom of the California crisis was not blackouts or bankruptcy but
the political turmoil associated with higher retail rates in San Diego in summer 2000, during the
three-month window in which SDG&E’s rates were not regulated. Those higher rates may have
been the manifestation of the transfer of wealth from consumers to low-cost generators.

This may be a relatively short-term problem. To the extent that the resistance to peak-load
pricing is seasonal price volatility, retailers could offer consumers the opportunity to purchase
electricity at annualized average rates, as insurance against high prices.89 Retailers and genera-
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tors would then bear costs associated with the risk. To deal with “moral hazard,” when con-
sumers use more power at peak periods than they would otherwise thanks to the low rates, such
contracts might include the equivalent of copayments (somewhat higher peak rates) and obliga-
tions to install energy-efficient appliances.

Contracts alone will not alleviate the wealth transfer. The only solution will be more entry.
In a simple analogy, consider the case of hotels in a resort area, which cover their own operat-
ing costs during the off-peak season and recover their capital costs during the peak season. In
the electricity market, new generators would enter if the expected profits (adjusted for risk)
earned during the peak period would cover their capital costs. One would expect that off-peak
power prices would be depressed, perhaps down to operating costs with little to no capital re-
covery. However, the political will to wait for entry may be insufficient, especially when both
technology and regulation combine to make new generation construction a slow process.

ı ı ı
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Chapter Six

Market Design Idiosyncrasies

Absence of Real-Time Metering

As noted above in discussing retail regulation, a contributing factor to the California electricity
crisis is that consumers have too little incentive to conserve power during peak periods because
they do not see the correct price of electricity. If electricity costs $300/MWh during peak pe-
riods, running a 3,000-watt clothes dryer for an hour will cost about $0.90, whereas the cost
would be only about $0.09 during off-peak periods, when electricity costs $30/MWh. Suppose
turning up a thermostat a few degrees would reduce the use of a five-kilowatt air conditioner by
two hours a day during peak-demand afternoons. A consumer who typically pays $300/MWh
during those hours would reduce his or her electric bill by about $90 during that month but
would save only $9 at the off-peak (or average) price.

As long as consumers pay the same price for electricity regardless of when they use it, they
will not reap these incentives from cutting back power use or, to put it perhaps negatively, pay
the full price for power when they use it. Consequently, they will use too much power and have
too little incentive to conserve. Some commentators have found the inability to charge real-time
prices as the “fatal flaw” in California’s deregulation efforts.90 Along with deregulating retail
rates, a necessary step to getting users to see prices that reflect costs in real-time prices would
be the widespread use of real-time meters, the absence of which is one of the possible contrib-
utors to the California crisis.

Assuming retail prices are not held constant by regulation, additional real-time metering
would reduce demand for electricity during peak periods. One would not want policies that dis-
courage real-time meters, for example, by regulating retail rates or discouraging retailers from
entering into long-term contracts with generators and users that would reward those who agreed
to accept real-time pricing. But the desirability of real-time metering need not imply policies to
increase or mandate their use. Economic criteria warrant intervention in the market for real-
time meters only if there are positive externalities associated with their installation. In other
words, if one customer installs a real-time meter, or is paid to do so by the power supplier, does
the meter generate benefits for others?

A first step in making this comparison is to look at the benefits of real-time meters, which
would have to be weighed against the cost. Essentially, the benefits of real-time meters would
be facilitating price flexibility, that is, allowing price to go to the level that equates supply and
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demand, rather than remaining at a different fixed level (for example, the average price). They
depend crucially on whether supplies meet demand at a price below what would be the market
price, or whether the electricity has to be rationed across consumers, for example, through
rolling blackouts.91

The benefits of installing real-time meters could be less than the cost. Such is likely else-
where in the economy, for example, to explain why we see lines outside popular restaurants. If
the benefits exceed the costs, the question is why markets supply too few real-time meters. Lest
this question seem to have an obvious answer, one may ask whether the government should step
in to encourage restaurants to offer “early-bird” discounts for dinners at 5:30 p.m., to cut down
on the lines at 7:30 p.m. With regard to electricity, if the distribution utilities are obliged to
serve customers, they have an incentive to pay people to use less power, for example, by installing
real-time meters and agreeing to more efficient prices. Presumably, if the net gain from such a
deal is positive, it should take place.

One possible answer is that the capacity for setting market-clearing prices in real time may
be undersupplied when the underlying product (restaurant tables, elec-
tricity) is being rationed inefficiently. (Inefficient rationing means that
some for whom the reservation price is low are getting the product,
whereas others for whom the reservation price is high are going with-
out.) When the quantity produced is inefficiently rationed, the market
failure in not getting prices right is compounded by a misallocation of
the goods supplied. The victims of the misallocation are not part of the
bargain. If a low-valuing user and a generator cut a deal in which the for-
mer agrees to adopt real-time pricing, positive benefits will accrue to a
high-valuing user able to get some electricity as a result.92 However, this
externality will not hold when those with the highest reservation prices
get the product, even when demand overall exceeds supply at the going
prices.

A second related positive externality follows from the inter-related-
ness of generators and customers on an electricity grid. Blackouts can-
not be targeted on a consumer-by-consumer basis very easily. An indi-
vidual consumer cannot easily buy his way out of avoiding blackouts by
agreeing to pay a high peak price in exchange for not being rationed. Hence, the interest of an
individual generator and its customers in adopting real-time pricing may be too small, because
they can do too little to guarantee a steady flow of power.

These arguments suggest that in the presence of rationing—blackouts, in the case of elec-
tricity—real-time metering could generate positive benefits beyond those reaped by the gen-
erators and customers who adopt it. The same arguments may apply to substitutes for real-time
pricing, that is, programs to reduce electricity use during peak periods, such as interruptible ser-
vice contracts or private demand-side management programs. Whether the size of the exter-
nality warrants significant subsidies for real-time meters or more draconian measures, such as
delaying open markets altogether, remains to be seen. The latter may be particularly dubious if
the alternative is to maintain time-independent regulated rates.

In addition, we ought not ignore the possibility that the main problem in California was not
merely that peak retail prices were too low but that the overall average price was too low. Those
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prices might have been below the price that would have best promoted efficient production and
distribution of electricity, subject to the constraint that peak prices equal off-peak prices.
Whether or not that was true, they were clearly below levels necessary to meet a constraint that
revenues cover supplier costs. If prices are insufficient to keep suppliers in business, they have
to be raised.

Bad Luck—Lack of Long-Term Contracts

A second idiosyncratic aspect to the California experience that has drawn a great deal of atten-
tion was regulated prohibition of the distribution companies hedging against high wholesale price
increases through long-term contracts. If the dramatic increase in wholesale prices in summer
2000 had not been expected with a very high probability, as the previous two years of low prices
would suggest, the utilities might have been able to obtain favorable long-term supply contracts
at fairly low prices. Had they done so, they and the state of California would not be suffering
the financial strains associated with bankruptcies and bailouts.

But as with real-time metering, it is important not to exaggerate the potential benefits of
these contracts.93 Such contracts should be regarded as equivalent to purchasing insurance from
generators against high prices in the future. The price of the long-term contract, like an insur-
ance premium, will reflect expected costs down the road. Like any other form of insurance, these

contracts are valuable only when there is uncertainty regarding whole-
sale prices, and the contracts reallocate risk from those who especially
dislike it to those more willing to tolerate it. Accordingly, the merits of
long-term contracting are intimately tied to the possibility of “bad luck”
when the buyers (distributors) are more risk averse than the sellers (gen-
erators).

Looking at the absence of such contracts in hindsight is not very dif-
ferent from observing that someone whose house just burned down
should have bought fire insurance. The effects in the short run are finan-
cial, not real in the sense of producing more electricity. Of course, be-
cause financial insolvency has real effects in a market where balance
sheets constrain liquidity, the inability to insure against high wholesale
prices via lock-in contracts has had real costs.

However, it is also important to realize that long-term contracts could
have exacerbated the initial causes of the problem, had they been avail-

able. Like any insurance contract, they create a potential “moral hazard” problem. In this case,
the moral hazard would be greater consumption of electricity at the lower contract price, when
the equilibrium wholesale price and marginal cost of generating electricity would be greater. Just
as fire insurance probably leads to more fires, long-term contracts could encourage electricity
consumption when we want to discourage it. It is difficult to claim simultaneously that peak
prices were too low, yet suppliers should have been able to enter into long-term contracts to keep
prices low.94

A more salient question would be whether the absence of long-term contracts discouraged
electricity production. Long-term contracts, like other forms of insurance, do not produce out-
put —just as fire insurance does not construct houses. Nevertheless, the inability to spread risk
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efficiently (taking moral hazard into account) could discourage entry by buyers or sellers. If fire
insurance were impossible, people would likely buy fewer houses. With hindsight, it is difficult
to come up with an argument that the absence of such contracts discouraged supply. The buy-
ers had protection in the form of retail rate regulation. The utilities had an obligation to serve
them, short of and probably regardless of bankruptcy. Generators would be deterred from entry
or maintenance to prevent outage fearing the prospect of low prices, not high prices (leaving
aside the prospect of nonpayment from bankrupt utilities).

Contracting might be valuable in the long run, particularly as wholesale price volatility in
California has undoubtedly increased the importance of efficient risk sharing. However, long-
term contracting carries some risk. Recall that a great deal of effort has gone into separating
control wires from generation ownership, be it through divestitures or the creation of regional
transmission operators, whether ISOs or stand-alone transmission companies. Long-term con-
tracts between distribution utilities and generation companies are close cousins to vertical inte-
gration and thus could reconstitute the same incentives.

To mitigate such incentives, contracts could be regulated to prevent distribution companies
from taking profit positions with generators through these contracts. They also might be mon-
itored to ensure that generators are not able to influence distribution companies in how they
construct and maintain their grids, insofar as those decisions could put competing generation
companies or their customers at a disadvantage. But the best solution would be to get the dis-
tribution companies out of the retailing business entirely. Independent retailers could contract
or be vertically integrated with generators, as they choose, to sell power at retail to their cus-
tomers. The distribution companies would provide only local delivery at some regulated price,
to cover the costs of constructing and maintaining the local grid. Keeping the distribution com-
panies out of the competitive retailing and contracting businesses would further promote the
goals underlying ISOs and RTOs, to keep competition undistorted by incentives of regulated
monopolists to discriminate in favor of unregulated affiliates.

Auction Design

The design of the PX auction in which the distribution utilities had to buy all of their power
also may be a culprit in the California situation.95 The essential feature of these markets is that
generators put in offers to sell power, and distribution companies and retailers put in bids to pur-
chase power.96 Because the major distribution utilities were generally obligated to serve most of
their customers at regulated retail rates, their demands were essentially inelastic, based on fore-
casted loads. Generators, on the other hand, could bid in “supply curves,” with up to 16 price-
quantity pairs.97 For example, a generator could offer 200 MW of power at $20/MWh and an
additional 100 MW at $40/MWh. The PX would find the price at which the amount generators
offered equaled the quantity demanded. Each generator would then get that market-clearing
price for all the supplies that were taken in the auction.

At first glance, the design seems reasonable. It appears to look like a regular market, in which
all suppliers get to charge the price at which supply equals demand. Because each generator gets
the market-clearing price, they would appear to have little reason to act strategically. They would
have no incentive to put in bids above their costs of operation.98 The supply curve produced by
combining the bids would be akin to a supply curve in a competitive market.
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Basic auction theory supports this intuition. When the price sellers get does not depend on
their own bids, as in second-price, sealed-bid auctions or (equivalent) English (descending price
for sellers) oral auctions, bidders have no incentive to refuse to make offers when the price they
would receive is above their costs. More directly, no seller has an incentive to indicate a cost over
its actual cost. Compatibility between the auction structure and the incentive to reveal bids truth-
fully renders the expected outcome efficient, in that the seller with the lowest cost will win. As
the number of bidders increases, bids will tend to fall to the least-cost level, and the buyer reaps
the gains.

Basic auction theory, however, applies to auctions that differ markedly from the California
power auction. In the standard model, a single commodity (for example, a painting) is put up for
bid. Here, multiple units of the commodity in question (megawatts of electricity) are for sale.
Because multiple units are sought, sellers can decide how much to offer at any given price, with
up to 16 combinations allowed. Also, because multiple units are offered, the quantity that will
be sold in any given auction is not known in advance with certainty.

The rule that all bidders get the market-clearing price seems to mimic a textbook compet-
itive market but differs from real-world markets in an important respect. In usual markets, if a
seller finds a buyer willing to pay a high price for some of his output, the seller does not auto-
matically get to charge that high price to all of its other past and future customers. This prac-
tice may change the incentives of the sellers. In the California electricity auctions, the implica-
tion is that generators may have an incentive to bid in a little bit of power at a very high price.
If a generator’s bid for that power is not taken, it does not lose much—only the profits from the
small amount of sales. If the bid is taken, however, the generator could reap a windfall, in that it
receives that high price on all of its output, not just the amount bid in at the high price.

A helpful analogy is a car dealership where several cars of the same model are on the lot. The
dealer considers putting a very high sticker price on one of the cars, on the chance that some-
one might show up so desperate for a car that he or she would be willing to pay the high price.
This tactic seems unprofitable. The cost is that the car sits on the lot unsold, and the only benefit
depends on the slim chance that a customer with a high reservation price and unwilling to shop
around would appear to buy that one car.

But now, change the scenario in two ways. First, suppose that demand for cars is suddenly
large and inelastic, so that the chance of seeing this sufficiently desperate customer becomes
significant, even if it is still small. Second, assume that if the car were to sell at this high price,
the dealership would be able to go back to customers who had bought cars there previously and
make them pay the high price as well. The car with the high sticker price may go unsold, but
the expected benefits from setting the high price are now considerably greater.

The California electricity market may be like the second scenario, with desperate, inelastic
demanders and the ability to charge all buyers—not only the desperate marginal buyer—the
high price. The generators then could have an incentive to “game the system”99 and bid in their
last megawatt-hour at a very high price. The only cost is the foregone profits from selling that
last megawatt-hour; while the expected gain is that all the power would be sold at that high price
if it ends up being taken. As a result, “the system also encourages generators to bend bidding
rules to move prices higher.”100

This argument is speculative in a couple of respects. Empirically, we need to remember that
the California system worked well for more than two years. We cannot conclude that the high
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prices starting in June 2000 were the result of the exploitation of auction rules that had been in
place since April 1998. Theoretically, this bidding tactic need not be an equilibrium strategy.
Each member of a set of bidders may prefer to bid in all of its supply at cost and let someone else
take on the burden of setting the high bid—so no one does it. Getting this outcome as an equi-
librium could require some assumption that the benefit-cost ratio of the small high bid is so great
that it overcomes in some probabilistic sense the tendencies toward the conventional Nash equi-
librium.101

Even if each bidder finds it profitable to set a high price for some output, there is no positive
equilibrium quantity to offer at the high price. The benefits to a generator of offering its last N
megawatt-hours at the high price are the same as offering its last N/2 megawatt-hours at that
high price, and its costs are lower, in that less power might be left unsold. To get an equilibrium
with high marginal bids, a generator may need a minimum positive quantity to bid at any given
price, but small enough so the cost of it going unsold is reasonably small.

If this “gaming” is a problem, what could we do? One possibility would be to drop the pro-
vision that everyone gets the market-clearing price. Although this response would eliminate the
benefits of a generator sending in a high bid on its marginal output, it also eliminates the in-
centive to bid in most of its power at cost. Generators would make offers on the basis of the ex-
pected market price, resulting in lower supplies and higher prices overall. A second remedy would
be to permit long-term contracts for power. Power under contract would not get a higher price
if the noncontract day-ahead or hour-ahead price happened to be high, reducing the incentive
to place high bids. A third suggestion would be to eliminate multiple bids, forcing suppliers to
offer all power at the same price. A less draconian remedy would be to increase the minimum
quantity that a generator would have to offer at any price at which it bids, to increase the cost of
not being able to sell that power if that quantity were not taken.

The cleanest solution would be to eliminate central power auctions all together. In this way,
electricity sales would be more like conventional markets, like the market for cars, in which each
sale is at its own negotiated price. If we are going to retain centralized auctions, we need to be
sure that the benefits of such auctions are worth the cost of setting up a system potentially sub-
ject to manipulation, because having central auctions is different from having a centrally man-
aged grid. The justification for centralized control follows from the three properties of electric-
ity identified in the introduction of this report: crucial importance, vulnerability, and
interrelatedness. Whether this justification extends to require central markets for all power, as
opposed to having a central grid coordinator procure reserve capacity or ancillary services as
needed, remains an open question. But we should be sure that the predilection toward central
auctions is based on more than a holdover feeling from the regulatory era that it is the job of a
central planner, rather than a market, to enforce “least-cost dispatch,” that is, that no sold power
costs more to produce than any unsold power.102

ı ı ı
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Chapter Seven

Last, and Least or Most? 
Market Power

Initial Observations

Perhaps the most controversial claim regarding the California situation is that it is the result of
the last item on the “top 10” list, the exercise of market power by generators who supply power
into California. To differentiate this issue from those associated with exploiting auction design,
by market power we mean the withholding of output in order to raise price.103

Market power allegations in this industry are not new. In March 2000, the Market Surveil-
lance Committee of the California ISO found that California’s electricity markets had not been
“workably competitive” during summer 1998 and 1999.104 For the period July 1998 through
September 1999, Borenstein, Bushnell, and Wolak found an average markup over the competi-
tive price of 18.7%.105 This markup would translate to a price-cost margin of about 15.8%.106

These authors also noted that market power was less significant in 1999 than in 1998. In exam-
ining the interaction among generation companies, Puller used firm-specific price and cost data
to find that the sellers “enjoy[ing] the highest price-cost margins” had price-cost margins of
about 11%.107

In light of the inherent imprecision in economic measurement, one may wonder whether
these figures should have created much consternation. Perhaps ironically, these claims also call
into question the role of market power in the California crisis. If generators exercised market
power before June 2000 in raising prices 10 –20% above variable cost, something else was re-
sponsible, at least in part, for causing prices to increase by factors of five or more above prior
prevailing levels. As we see below, this does not mean that market power played no role whatso-
ever in the crisis. Moreover, one cannot say that just because market power was not significantly
exercised prior to June 2000, it could not have been exercised afterwards. It is not a defense
against an antitrust claim that a suspected violation did not happen earlier, despite identical mar-
ket conditions. Still, the California experience does not suggest that opening power markets, in
and of itself, leads to the exercise of sizeable levels of market power.
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Is Collusion Plausible?

Market power can be exercised in one of two ways. First, a seller or sellers in an industry may
be able to raise prices above costs in a market on their own. For example, a single firm may have
sufficient market dominance that it might be able to raise prices even if other firms act com-
petitively. A second possibility is that firms might make independent strategic choices to arrive
at higher prices and lower output levels that would be expected under competition. This type
of exercise of market power behavior, categorized as unilateral effects, is examined in the next
section.

The second way in which firms might exercise market power is through coordinated interac-
tion, that is, collusion, or working together to reduce output and raise prices.108 Whereas the uni-
lateral exercise of market power is not illegal, coordinated action or collusion is prohibited by
the antitrust laws and other state statutes as well. The City Attorney of San Francisco filed a
“business tort/unfair business practice” case in California state court against about a dozen
named generators and “[yet unnamed] Does 1-200 inclusive,” alleging that the “defendants un-
lawfully manipulated the market for electric energy by fixing prices and restricting supply.”109

We cannot say that collusion was not taking place. One aspect of electricity that facilitates
collusion is that each seller’s electrons are indistinguishable from one another. It is harder for
competitors to fix prices when there is no standard product as, for example, in markets where
each brand has a different design or level of quality. In addition, selling on the PX and the ab-
sence of long-term contracts could facilitate collusion by making the spot price the single price
on which to agree. Long-term contracting can also increase the rewards for a generator to
“cheat” on the cartel, by enabling it to sell substantial amounts of power at a discount. The San
Francisco City Attorney claimed that these generators “acted cooperatively based on informa-
tion they shared amongst themselves and obtained from other sources, including the PX, the
ISO, and the Western Systems Coordinating Council.”110

On the other hand, the sheer number of competitors in the California wholesale market (for
example, as identified in the San Francisco City lawsuit) makes collusion unlikely. All of these
firms would have to decide which among themselves would bear the cost of supply reductions
(for example, taking generators out of service) to raise prices. Moreover, whereas a cartel has
every incentive to raise prices, it does not have incentives to restrict supply to the point of cre-
ating an actual shortage—here, a blackout—or to put the buyers into bankruptcy. Because car-
tels are illegal, they have a strong interest in avoiding publicity and scrutiny. It is one thing to
raise prices somewhat and quite another to create months of headlines and state and federal in-
vestigations brought about by blackouts and bankruptcies. But anything is possible, and investi-
gation may uncover collusion, however unexpected it might be a priori.

Unilateral Theories

A more likely concern is that sellers might have found it unilaterally worthwhile to reduce out-
put in order to set prices above cost. We can get some feel for the possibilities by looking at some
standard models of unilateral effects. One would be the Cournot oligopoly model, in which firms
choose outputs simultaneously and independently.111 If the elasticity of demand for electricity
is small (say 0.2), a market with 10 identical sellers—unconcentrated by conventional mea-
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sures—would have a price-cost margin of 0.5 or, to put it another way, a 100% markup of price
over marginal cost. With demand elasticity this low, markups of the magnitude observed by
Borenstein, Bushnell, and Wolak or by Puller would require 30–45 sellers.112 On the one hand,
it suggests that prices may be high. On the other hand, it shows that one might observe sub-
stantial price-cost margins when this market is as competitive as could reasonably be expected.

Whereas we note that suppliers bid quantities as well as prices into the PX, we do not nec-
essarily assert that the interaction among generators in California meets the Cournot model.
However, qualitatively similar results are obtained when we use a “dominant firm/competitive
fringe” model, in which a firm sets its price assuming that everyone else will match it.113 When
capacity is tight—that is, supply is relatively inelastic—a firm with a small market share might
nevertheless set prices considerably above marginal cost, even if it expects all other suppliers to
increase output as best they can to match its price. For example, if ed = 0.2 and es = 0.1, a firm
with only one-seventh of the market would set price at twice marginal cost.114

These models suggest that Joskow and Kahn’s findings of Lerner indices in 2000 on the or-
der of 48% for June, 36% for July, and 27% for August ought not be surprising.115 Again, in
light of the calculations above, one might question whether these indices reflect extraordinary
market power. However, five other factors should be considered before concluding that market
power expressed through withholding output, rather than other items on the “top 10” list, was
primarily responsible for the California troubles.

ı Timing: Market conditions did not change, yet prices and (according to Joskow and Kahn) price-
cost margins increased by multiples over historic levels.

ı Outages: To exercise market power, as opposed to gaming the auction system, output needs to
be reduced. One allegation is that suppliers took generators out of service, in part to raise price.
A FERC study of the California summer 2000 situation “did not discover that the audited com-
panies were scheduling maintenance or incurring outages in an effort to influence prices.”116

Outages could be more frequent under competition, simply because maintenance expenses un-
der cost-of-service regulation could be passed on to consumers as part of the revenue require-
ment.117

ı The price one gets, not the price one charges: PG&E’s declaration of bankruptcy, and the months in
which generators were ordered to supply power into California without assurance of getting paid,
are reminders that the relevant price in a Lerner index calculation is not the price sellers charge,
but the revenue per unit they get. This is surely more of a problem in assessing market power
in fall 2000 and winter 2001 but may merit consideration in assessing prices because utility debt
mounted in summer 2000.

ı Measuring marginal cost: The care with which analysts have measured marginal cost is impres-
sive. Nevertheless, simulating electricity generation systems on the desktop may not provide a
sufficiently accurate measure of real-world marginal costs on which to base claims that price-
cost margins were out of line. Joskow and Kahn’s 46% Lerner index may well be outside the
margin of observational error (as opposed to statistical variation); observed indices in the
10–15% range for 1998–1999 may be as consistent with “workable competition” as can be prac-
tically ascertained.
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ı Defining marginal cost: The prevailing method for measuring price-cost margins or markups is
to compare price with a measure of the average variable cost of the highest-cost producer in the
market. For markets with excess capacity, this approach is reasonable. However, the long-run
equilibrium price in a market will be roughly the average total cost of the highest-cost produc-
ers.118 In equilibrium, prices have to be high enough so that the marginal entrant will expect to
cover its total costs, including the capital expense.119 It suggests, specifically, that during peak
periods such as summer 2000, calculations based on average variable cost will overstate the dif-
ference between observed prices and those that would be seen under competition.120

None of this is to deny the possibility, and perhaps the likelihood that market power is be-
ing exercised, particularly unilaterally. But it may be prudent to regard the question as still open.

If unilateral market power is a problem, the antitrust laws are not an effective remedy. If a
firm legally acquired its market position, as seems the case with the generators selling in Cali-
fornia, they can charge under the law whatever they want. Allowing generators to sell power un-
der long-term contract might mitigate the incentive to raise prices. As discussed above in look-
ing at auctions, raising spot prices by withholding electricity therefore is less profitable when
the price of some of the generator’s production was fixed by contract.121

If we conclude that the market is insufficiently competitive and that the high prices are not
the fault of market conditions, regulatory distortions, or the auction rules, then one of two
difficult remedies is necessary. The first would be an order, perhaps requiring additional leg-
islative authority to FERC or whichever entity would issue the order, to force generation com-
panies to divest some of their plants to deconcentrate the market. Such a divestiture would be
unprecedented in an industry as nominally unconcentrated as electricity generation.

If that strategy fails as a matter of law, economics, or politics, the alternative would be to
regulate wholesale generation. If the California experience comes to teach us that intolerable lev-
els of market power are inevitable allowing for reasonable-scale economies in generation, it would
be hard to avoid the conclusion that competition is untenable.122

ı ı ı
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Chapter Eight

Concluding Observations: 
Education or Diversion?

Political Issues

The intensity of the California situation can distract us from its specificity, in many respects. In
turn, it can lead us to forget some of the generic issues that continue to face federal and state
regulators as they proceed with opening electricity markets.

A continuing matter is whether retail markets should continue to be a federal issue. On the
transmission side, the grids and relevant markets are interstate in nature. Policies to facilitate
expansion of capacity and efficient control would likely be most effective at the national level.
Reasonable pricing, nondiscriminatory access, and system reliability will likely remain federal
issues. Congress also may have to reform or repeal laws that impede interstate operations or
place burdens on incumbent utilities that may not be feasible when unencumbered firms can en-
ter the market. However, the California experience also shows the virtue in letting states decide
whether and how to implement retail competition. Without knowing exactly which methods
work the best, letting each state serve as a laboratory from which the others can learn and re-
stricting the scope of mistakes to a state has now-obvious virtues. In retrospect, calls for federal
legislation to mandate retail competition might well have led to the California crisis on a na-
tional scale.

Regulators also will likely be concerned with distributional battles. Part of the reason Cali-
fornia continued retail rate regulation was to settle a concern that industries, rather than house-
holds, would gain the most from restructuring. In fact, some industrial customers received dis-
counts and more effectively exerted their clout when politics, rather than markets, set electricity
prices. At the national level, a predictable effect of opening retail markets is nationwide rate av-
eraging, with prices falling in high-cost areas and rising in low-cost areas. Although the net na-
tional benefits are positive (analogies to “free trade” apply), low-cost states will be under some
pressure to come up with policies to keep rates low. It remains to be seen whether policies to,
say, tax out-of-state sales or windfall profits are beneficial, feasible, and constitutional.

Many so-called social regulation questions also remain on the table. Policymakers have al-
ready considered the merits of requiring power marketers to provide standardized information
to consumers on prices and environmental effects, akin to nutrition labels on food.123 Consumer
protection measures, such as preventing “slamming” (switching providers without the consumers’

40



consent) and “cramming” (providing unwanted extra services), may arise here as it arose in
telecommunications deregulation.124 We might also include in this category environmental rules,
whereby moving to a competitive environment is likely to make incentive-based policies (such
as pollution taxes and emissions trading programs) more effective, perhaps rationalizing stricter
caps. Policies that force incumbent utilities alone to pay for demand-side management programs
or support the renewable fuels industry are likely to become infeasible, leaving aside the ques-
tion of whether such programs are necessary if competition encourages cost-based pricing.

Regulators also will have to consider the role of public power systems. When the alternative
is regulation, the choice between public power and IOUs is the subtle one of organizational eco-
nomics—that is, whether performance is better with vertical integration between the govern-
ment and the power provider or through an implicit regulatory contract between the govern-
ment and the utility.125 In a competitive environment, however, public power systems have
several advantages (preferential access to discounted federally produced power, access to tax-de-
ductible state bond financing, and public backing of debt) that could distort electricity markets
as they develop. Restricting future tax breaks and advantages to expenses related to the non-
competitive sides of the business (that is, transmission and distribution) could mitigate these
problems.

Can It Happen Elsewhere?

The main question on the minds of observers who do not live in California is whether the sit-
uation in that state will be repeated elsewhere. Because the causes of the California crisis are
many and varied—it is often compared with “the perfect storm”—it is difficult to say. The most
crucial factor, which is beyond the scope of this report, is the overall supply-and-demand situ-
ation in each state or region, which takes into account generation capacity, fuel prices, and trans-
mission availability on the supply side and population and economic growth on the demand side.
These questions may have little to do with restructuring. Public utility commissions around the
country will have to monitor these issues for the potential for high costs and blackouts in their
states even if the industry remains regulated.126

The California experience does offer some lessons, however, that those charged with imple-
menting retail competition might consider.

Retail price controls

A first suggestion would be to lift retail price controls. If there is sufficient concern about retail
market power to warrant retail price caps, because incumbent utilities or their spin-offs (see be-
low) continue to dominate retailing and entry will not be forthcoming, continued regulation
should allow pass-through of wholesale prices, particularly during periods of peak demand.127

If peak-period prices continue to be held below cost by regulation, bring about some of the con-
servation that would have been induced by cost-based prices (for example, via public demand-
side management programs directed at peak-use equipment).128 If peak-period rolling blackouts
cannot be restricted to relatively low-valued uses of electricity, consider ways to encourage real-
time pricing or its equivalent, including subsidized real-time meters and interruptible service
contracts.

Chapter Eight: Concluding Obervations: Education or Diversion? 41



Market design

Permit, do not prohibit, long-term contracting between retailers and generators. To prevent cre-
ating incentives for anticompetitive conduct, long-term contracting should be offered first to re-
tailers not affiliated with distribution utilities. If long-term contracting among unaffiliated re-
tailers is not adequate, consider ordering distribution utilities to divest their retail operations to
become passive regulated wires companies. Such a divestiture could result in more than one re-
tail company, to limit the need for retail price controls. In considering the merits of direct deal-
ing between purchasers and suppliers of electricity, one might want to discourage the alterna-
tive and eliminate central auctions for all but ancillary services and information provision
necessary to maintain system integrity. If such auctions need to be retained, consider require-
ments that a substantial minimum quantity be bid in at any given price or that a supplier must
bid in all of its output at the same price to prevent gaming.

Environmental policy

It may also be necessary to factor higher electricity prices into the cost-benefit calculation in as-
sessing environmental regulations. This should not be a license to ignore environmental costs—
those costs of producing electricity than the cost to build power plants, the fuel to feed them,
and the labor to operate them. It is only a suggestion to balance them more accurately against
any reduction in electricity supply or generation reserves. The environmental “lunch” was never
“free,” but the meal might be more somewhat more expensive than previously thought.

Market power and wholesale price caps

The last category of policy recommendations involves market power. If evidence supports the
view that generators have market power, empower FERC or public utility commissions to order
additional divestitures to deconcentrate the market, if possible, because the antitrust laws do not
limit a firm’s ability to reduce output unilaterally in order to raise price. Regulation of output
could be considered, for example, a “sick day” limit on outages.129

The dominant controversy is over the need to cap wholesale prices to limit market power.
The best case for capping wholesale power prices is if generators can unilaterally exercise
significant market power, or if a “game-able” auction remains in place. Caps are not necessary
to control collusion; agreements to fix electricity prices are illegal under the antitrust laws. Us-
ing a cap as a kind of windfall profits tax may be appealing, but approach the issue with caution.
Wholesale price caps may discourage production and encourage consumption, putting the sys-
tem at greater risk down the road.

Claims that wholesale price caps are only “temporary” should also be treated cautiously.
Without a very clear indication of what makes California different, those calls are tantamount
to saying that competition works only in the easy case, when multiple sellers have substantial
excess capacity. If caps are imposed whenever electricity becomes scarce, we essentially have re-
regulated the industry. Theoretical and empirical analyses discussed above indicating that even
relatively unconcentrated electricity markets may lead to very high prices may suggest that some
regulation of wholesale prices may be warranted, particularly during peak periods. If so, price
caps being proposed and adopted today may be with us in some form for quite some time.
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Is California the Right Focus? Reliability versus Markets

The most important cautionary note in emphasizing the severity of the California crisis is, iron-
ically or perhaps paradoxically, that it may give a false sense of security regarding the merits of
opening retail markets to competition. Most of the problems in California are among those we
know how to solve or prevent. Antitrust laws, with additional deconcentration policies if neces-
sary, can deal with market power. Mistakes in the design of residual regulation and centralized
auctions can be avoided. The most difficult items in the list (those dealing with supply-and-de-
mand imbalances) will be with us, perhaps even more intensely, even if retail regulation con-
tinues.

However, thinking we have solved or can solve these problems could lead us to think that
without these obvious (at least in hindsight) errors, electricity markets can work just fine. Per-
haps that is so. However, the factors that make electricity unique—its crucial role in the econ-
omy, vulnerability to load imbalances, and inter-relatedness—together imply that some level of
cooperation or centralized management of the system will re-
main necessary to ensure reliability.

Excepting the California problem, system failures in the
United States are almost always local in nature, for example,
when lightning hits a utility pole or local substation. Wide-
area failures, such as the New York City and northeast black-
out in 1965 or problems in the western United States in 1996,
are exceptional. Will this record continue with greater competition in electricity? Or is it an ar-
tifact of an era when the major utilities were not competing with each other but each held geo-
graphically distinct franchised monopolies?

Before California, the most likely threat to restructuring as a policy movement was a large-
scale systemic breakdown followed by finger pointing, because no one would claim responsibil-
ity for ensuring reliability. A question worth careful consideration is whether competition is
compatible with the centralized control necessary to prevent systemic breakdowns. We may be
able to ensure reliability by holding individual generators responsible for losses incurred when
they fail to meet the needs of their customers.130 These strategies may not work when, say, the
losses due to breakdowns are beyond the ability of generators to pay. The time it takes the legal
system to settle liability issues, which may be adequate for most sectors of the economy, may be
inadequate in the electricity market, in which systems must be kept in balance continuously.

If these considerations imply central planning, the question of the compatibility between
competition and central control becomes whether the role of that planner—a regional reliabil-
ity council, RTO, ISO, distribution utility, or regulator of any or all of these entities—will leave
sufficient scope for competition to be meaningful. If the central coordinator can limit its activ-
ity to relatively small and occasional purchases of ancillary services, then the rest of the gener-
ation and marketing sectors will likely remain large enough to make competition worthwhile.
But the more that coordinator has to extend its reach into managing transactions, purchasing,
and perhaps owning generation outright, the scope of competition will shrink. Whether we can
ensure the consistency of competition with the central coordination necessary to maintain sys-
tem reliability remains the most significant test restructuring has to pass. The list of flaws in the
California experiment implies that we still cannot predict the outcome.
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To end on a broader note: in debates about deregulation, its advocates and opponents gener-
ally treat deregulation as a matter of theory, at best, or ideology.131 The electricity industry, more
than most if not all other industries, asks whether “markets or not?” is an empirical question.
Market advocacy may be stronger over the economy as a whole if it concedes that the question
is in fact empirical. Perhaps electricity, too, will join the list of industries in which the benefits
of deregulation have proven positive. But perhaps electricity will be the sector in which markets
meet their match.

ı ı ı
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Notes

Notes 45

1. Figures for 1999 compared from Bureau of Eco-

nomic Analysis, U.S. Department of Commerce,

Gross Domestic Product by Industry in Current Dollars,

at www.bea.doc.gov/bea/dn2/gpoc.htm#1993– 99.

2. In economic terms, the “consequence” to which
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Appendix

Estimating the benefits of real-time metering

Suppose, as with peak electricity prices, that the peak-period price of electricity is below the price at

which supply would equal demand. The benefits of peak-load pricing depend first on whether the

suppliers are obliged to meet all demand, or whether the amount generators are willing to supply at

the current price is rationed among the buyers.

Suppose first the demand is not rationed, for example, because regulators force distribution
companies to serve all customers even if they take a loss in doing so. Such a situation is illus-
trated in Figure a1.

P* is the market-clearing price; Pº is the
price imposed because of the inability to me-
ter demand in such a way as to find and set P*.
The peak-demand welfare losses from the lack
of real-time metering are indicated by the tri-
angle WL. An approximate measure of the size
of the welfare loss is

WL ≈ - [%∆P]2 P*Q* [  
ed ( ed + es ) ]es

where 

%∆P =  P*-Pº
P*

is the percentage reduction of the price below, P*, the market clearing price, Pº is the price im-
posed because of the inability to meter demand in such a way as to find and set P*, Q* is the
quantity demanded at P*, ed is (the absolute value of) the elasticity of demand, es is the elasticity
of supply. The greater the welfare loss, the greater the elasticity of demand and the lower the
elasticity of supply. The former is not likely for electricity, but the latter is. However, if both
elasticities are small and roughly equal, the expression in the rightmost brackets will also be
small. 

Using a similar diagram, we can show that when the sellers ration the output they would
supply at Pº over the demand at P º, the welfare loss will be approximately, at minimum,

WL ≈ 1/2 [%∆P]2 P*Q* [  
ed ( ed + es ) ]es
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This expression is almost the same as the other measure of welfare loss, except the supply
and demand elasticities are reversed in the bracketed fraction. This is a minimum estimate of
the welfare loss because it assumes that under rationing, the users who value electricity the most
will obtain it. If each kilowatt demanded has an equal chance of being rationed, the welfare loss
relative to the optimum will be approximately

WL ≈ CS  [
D (Pº) - S(Pº)

] - 1/2 [%∆P]2 P*Q* [ ed + es ]
D (Pº)

where CS is the consumer surplus at Pº, D(Pº) is the quantity demanded at Pº, and S(Pº) is
the quantity supplied at Pº. The welfare loss is indicated in the area marked WL in Figure a2.

If the price divergence and elasticities
are small, the right-most term will be
small and the change in the consumer
surplus itself will be a reasonable approx-
imation.
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