
The California electricity crisis threatens not
only the economic well-being of ratepayers in
California but the economic well-being of the
United States as well. Unfortunately, the political
and economic commentary surrounding the cri-
sis is shedding more heat than light. 

California has been victimized by several
simultaneous and severe supply and demand
shocks—most notably, a run-up in wholesale nat-
ural gas prices—that are outside the state’s polit-
ical control. Those shocks were made more
severe by air pollution regulations and retail
price controls. Although California’s “deregula-
tion” of the electric utility business is being
blamed for the crisis by both the political left and
the political right, we find that the 1996 restruc-
turing law has little to do with the run-up in
wholesale power prices. That law is primarily
responsible for the blackouts, however, in that it
prohibits utilities from passing on increases in
fuel costs to consumers.

Virtually all the increase in wholesale prices
can be explained by increases in production costs
and overall scarcity. While there is some evidence
of the existence of excessive generator “market

power” (created not by the unfettered exercise of
free markets but by poorly conceived regulation),
it is relatively minor and responsible for only a
small fraction of the price spike, if it exists at all. 

We find little evidence to support the argu-
ment that environmentalists are primarily to
blame for the crisis. We likewise are unconvinced
that, had the state allowed utilities to enter into
long-term contracts with generators, the crisis
could have been either averted or made less severe.

None of the remedies thus far proposed—
such as a state takeover of the industry, the so-far
minimal increase in power rates, energy conser-
vation subsidies, prohibitions of “wasteful” ener-
gy use, more vigorous wholesale price controls,
or the adoption of long-term power contracts
with generators—will get the state through the
next two years without frequent and widespread
blackouts and significant economic damage. In
fact, all of those alleged remedies would make
matters worse. 

The only remedy to the crisis is the elimina-
tion of the retail rate cap and the institution of
real-time pricing mechanisms for the largest seg-
ment of demand possible.
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Introduction

Skyrocketing wholesale power prices in
California and the daily threat of brownouts
and blackouts have cast a pall over the merits
of electricity deregulation. Liberals, led by
California’s governor, Gray Davis, blame the
restructuring law passed in 1996 for the cri-
sis, arguing that it left the state vulnerable to
market manipulation by greedy power pro-
ducers. According to Davis, the crisis is large-
ly artificial but nonetheless a harbinger of
things to come, not only in national electric-
ity markets but in industries throughout the
economy, if we continue our mad rush
toward laissez faire.

Conservatives for the most part agree that
the 1996 reforms are primarily responsible
for the crisis. They charge, however, that the
regulations attached to those “reforms”—pri-
marily the prohibition of long-term con-
tracts between utilities and power generators
and the imposition of a centralized daily spot
market—are largely responsible for the price
spike. The political right argues that
California’s regulations, crafted by environ-
mental activists and anti-growth consumer
groups, have long discouraged investment in
new generating capacity and that the black-
outs are a long-overdue flock of chickens
coming home to roost.

While both sides are busily settling politi-
cal scores, the real story of what happened in
California is largely absent from most analy-
ses. Accordingly, the important lessons that
this crisis teaches about regulation and elec-
tricity are largely being overlooked: retail
price controls are a recipe for disaster, and
state regulators have little idea how to orga-
nize markets and certainly shouldn’t attempt
to do so under the mantle of “deregulation.”

The Anatomy of
California’s “Deregulation”

On the last day of the 1996 legislative ses-
sion, California’s legislature adopted by

unanimous vote A.B. 1890, the first of many
state attempts to “deregulate” the electricity
business. The roots of the confusion over
what California did and did not deregulate
began with the PR campaign to sell the bill.
Unlike deregulation of the airline and truck-
ing industries—which largely curtailed regu-
latory oversight of those industries—the
“deregulation” of the electricity industry in
California was heavily prescriptive and not,
on balance, a loosening of regulatory over-
sight at all. A.B. 1890 simply replaced the old
set of regulations with a new set of regula-
tions, some of which were less interventionist
than the old, some of which were more.

The central thrust of A.B. 1890 was to cre-
ate a competitive retail market for electricity.
Traditional rate-of-return regulation of state-
sanctioned monopoly power companies had
not kept electricity prices at reasonable levels.
By the mid-1990s, California electricity prices
were 35 percent higher than the U.S average,
and California residential customers paid 35
percent more than the average U.S. residen-
tial customer.1 Those excessive costs threat-
ened to slow expansion in California and
make the grid itself obsolete as ratepayers
fled to nonutility power providers.2

The remedy was to allow competition
among and free entry of electric generators.
The generators owned by incumbent utilities
would compete with nonutility power gener-
ators for business, and customers could
choose from whom they wished to purchase
power. Competition would protect con-
sumers from the excessive investments and
cost overruns that occurred under tradition-
al cost-of-service regulation.

The Crusade against Market Power
While virtually all the nonutility interest

groups endorsed this reform in principle,
many of them—particularly the large indus-
trial users of electricity, the independent
power producers, and the “consumer rights”
lobby—feared that incumbent utilities would
use their control of the electricity grid (the
incumbent-owned network of wood, steel,
and wire that connects power plants to con-
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sumers) to disadvantage independent gener-
ators. Incumbent utilities would exclude
independent generators from the grid, price
access exorbitantly, or load the grid with their
own power and thus use congestion to
restrict entry. Or utilities could charge retail
customers below-cost rates while recouping
those losses through excessively high trans-
mission and distribution rates for competi-
tors. Because most analysts assume that the
grid is a natural monopoly (building alterna-
tive grids is widely thought to be prohibitive-
ly costly and impossible politically because of
fierce community resistance), it was feared
that allowing nonutility firms to enter the
generation market would not result in a com-
petitive market for wholesale power.

Reformers thus concluded that electricity
“deregulation” would require a whole new set
of regulations and government interventions
to ensure that a competitive market would
arise. The important provisions of A.B. 1890
follow.3

• Mandatory Open Access: Utility compa-
nies must allow any generator access to
the electricity transmission system
under terms, conditions, and prices
established by the state.

• Vertical Disintegration: Incumbent utili-
ties are to become transmission and
distribution companies, divesting
themselves of generators. And the
divested generators can sell power only
to a state-managed power exchange.

• Centralized Power Exchange: Any electric-
ity the incumbent utilities need for
their default customers (those who do
not switch to competitive suppliers
under the retail choice program) has to
be purchased from a centralized, state-
managed power exchange. Indepen-
dent marketers can buy through the
exchange voluntarily. The exchange
creates an electricity supply curve from
generators’ hourly willingness-to-pro-
duce offers. The hourly price is set by
the highest-cost producer whose out-
put is necessary to meet estimated

demand from the utilities.
• Utility Retail Price Caps: For those cus-

tomers who remain with the three
incumbent utilities (Pacific Gas and
Electric, Southern California Edison,
and San Diego Gas and Electric), retail
rates are frozen at levels 10 percent
below June 1996 rates until the incum-
bent utilities recover their “stranded
costs” or March 2002, whichever occurs
first. 

• Independent System Operator (ISO): The
day-to-day operation of the grid (that
is, the management of electricity traffic
along the wires) is directed, not by the
utilities that actually own the grid, but
by a nonprofit organization governed
by a 26-member advisory board of rep-
resentatives of grid users. The ISO is
further empowered to procure electrici-
ty on an emergency basis if on any given
day the amount of power procured in
the centralized power exchange is
insufficient to meet demand. 

“Stranded Costs” and Retail Price
Controls

Although utilities were never particularly
excited about the proposed change from tra-
ditional rate-of-return monopoly regulation
to managed competition, they were particu-
larly worried that, were they forced to com-
pete with independent power generators in
this new wholesale marketplace, some of
their generating assets (nuclear power plants
and long-term contracts with nonutility
power producers) would not produce suffi-
cient revenues to recover their total costs.
This would reduce the market value of those
assets to much less than their “book” value
on the utilities’ balance sheets. Electricity
analysts coined the phrase “stranded costs”
to describe the difference between book and
market values of certain generating assets. In
California, stranded costs were estimated to
be between $21 billion and $25 billion.4

Estimates for the United States ranged from
$70 billion to $200 billion; the higher figure
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was double the total shareholders’ equity in
the industry.5

Utilities and several prominent academics
justified recovery of those stranded costs by
arguing that a “social contract” existed
between investors in utilities and state regu-
lators. In their view, the investors and the
government agreed that, if the companies
would serve all customers in an area as a
state-sanctioned monopoly, the investors
would receive a regulated but reasonable
return on their investment.6 Thus, deregula-
tion without compensation of investors for
the capital losses they suffer as a result
breaches the contract. It “takes” investors’
property without compensation—a violation
of the Fifth Amendment’s Takings Clause—
and raises the cost of capital in any other sec-
tor of the economy in which potential
changes in public policy create risk.

Economists disagree about whether
stranded-cost recovery is either efficient or
“fair.”7 Those who oppose stranded-cost
recovery argue that investors surely know
that the rules of the regulatory game are sub-
ject to change, and investors can and do take
that into account when investing their
money. You place your investment bets and
you take your chances.8

Moreover, if taxpayers were constantly
reimbursing businesspeople for investments
that become less attractive once the rules of
the game are changed, beneficial regulatory
reforms might never occur. Furthermore,
many of those stranded costs were enthusias-
tically embraced by the utilities at the time.
Few utilities were dragged kicking and scream-
ing into those costly investments; many utility
executives wisely passed them by.

Nevertheless, A.B. 1890 allows recovery of
utilities’ stranded costs through the imposi-
tion of a mandatory “competitive transition
charge” on all ratepayers. Of course, it would
be hard to sell ratepayers on a deregulation
scheme that raised rates in the short run via
some incomprehensible “competitive transi-
tion charge.” So A.B. 1890 imposes a rate
freeze on industrial and large commercial
utility customers and a 10 percent reduction

in residential and small commercial utility
rates. Those rate controls are to stay in place
until a utility recoups its allotted share of
stranded costs, or no later than March 2002.

How could the state mandate a rate cut
and impose a “competitive transition charge”
at the same time? Simple: it issued tax-exempt
bonds through the off-budget California
Infrastructure and Economic Development
Bank to amortize the rate cut over a period of
time longer than the period during which the
rate cut was actually given to consumers. So
California and federal taxpayers pay for the
rate relief in the form of tax receipts forgone
because the interest is tax-exempt.

The Mirage of Retail Choice
Under A.B. 1890, consumers not only

enjoy a rate cut, they also are allowed to
choose their power company in much the
way they choose their long-distance tele-
phone company. And the competition
among electric generators is supposed to
keep rates down. But A.B. 1890 sets the rate
for default electric service from the incum-
bent utilities for the period 1998 to March
2002 at 10 percent less than the 1996 rate;
the difference is to be paid for, in part, by the
tax-exempt bonds. New independent firms
have not been able to underprice this default
service. Only 1 percent of California’s resi-
dential ratepayers had switched suppliers by
early 2000 despite large advertising invest-
ments by power marketers.9 One of the lead-
ing power marketers, Enron, actually aban-
doned the California residential market after
only three weeks because consumers had lit-
tle incentive to leave their traditional suppli-
ers. Competition was largely confined to the
centralized power exchange, where nonutility
firms competed in a mandatory day-before
spot market to sell power—not directly to
consumers but to the incumbent utilities act-
ing as default suppliers to customers.

The Precrisis Market
Although the public may not have

grasped exactly what A.B. 1890 was all about
beyond some vague notion that “competi-
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tion” was on the way because of deregulation,
energy analysts were less certain that any of
this would work. While most analysts felt
that, on balance, the new regime would prove
a valuable first step toward further deregula-
tion, some, including the authors of this
paper, seriously doubted it and wrote as
much at the time.1 0

Still, California’s electricity market under
the new regime appeared to work reasonably
well from April 1998 through the spring of
2000. Even though retail competition for
electricity ratepayers never fully materialized
because of the price controls on default ser-
vice, wholesale electricity prices averaged $30
per megawatt-hour (MWh), or 3 cents per
kilowatt-hour (kWh), in 1998 and 1999.11

Those low prices allowed utilities to earn a
return on sales and recover stranded costs
even with the retail rate cap.12 Between April
1998 and April 2000, when the wholesale
cost was lower than the retail price cap, the
three incumbent utilities retired $17 billion
in debt.13 Incumbent utilities were also able
to recoup some stranded costs by selling fos-
sil-fuel power generators with a total book
value of $1.8 billion for a combined $3.1 bil-
lion retail price.1 4

Analysts did not predict that the crisis
would occur.1 5 University of California-
Berkeley, economist Severin Borenstein, for
example, remarked: “If we [economists] had
understood better, we would have warned bet-
ter. . . . There were many things we didn’t see.”16

In its summer 2000 system reliability report,
the North American Electricity Reliability
Council estimated the reserve margin in the
California-Mexico interconnection to be 15
percent over the estimated July peak demand, a
larger reserve margin than in several other
regions of the United States.17 The assessment
did warn that the region “may not have ade-
quate resources to accommodate a widespread
severe heat wave or higher than normal genera-
tor forced outages,”18 but NERC was much
more worried about the supply-demand imbal-
ance in New York and New England than in
California.19 Even in March 2000 the California
Energy Commission forecast a weighted-aver-

age price for 2000 of 2.85 cents per kWh and a
peak monthly weighted-average price in
September of 4.5 cents per kWh. The actual
weighted-average prices were 11.3 cents per
kWh for 2000, and the highest monthly average
price was 37.2 cents per kWh in December.20

And as late as November 2000 NERC argued in
its 2000–01 winter assessment that generation
in all regions would be able to meet demand
should normal weather prevail.21

The Perfect Storm

California’s happy state of regulatory
affairs changed radically in 2000–01 when
two large supply shocks and one large
demand shock simultaneously hit the state.
None of those shocks was triggered by state
policy. All of them, however, had a serious
impact on wholesale electricity prices. 

The Natural Gas Price Spiral
The first supply shock was a massive

increase in regional wholesale prices for natur-
al gas, the fuel input for 49 percent of
California’s electricity capacity in the first nine
months of 200022 and nearly all its peaking
capacity. In 1998–99 the average price of nat-
ural gas delivered to utilities in California was
$2.70 per million British thermal units (Btu).23

By the summer of 2000, however, wholesale
spot gas prices at the southern California
“gate” had risen to $5 per million Btu, and
they had risen to an average of $25 per million
Btu by December24 (the price reached $60 per
million Btu on December 9).2 5

The increase in natural gas prices was
nationwide. Wholesale natural gas prices
throughout the United States during
November and December 2000 averaged
nearly $10 per million Btu compared to $2
per million Btu during 1999.2 6 Mark Mazur,
acting administrator of the Energy
Information Administration, testified to the
Senate Energy and Natural Resources
Committee that “gas prices previously had
not remained this high for a sustained period
of time.”2 7
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The increase in the price of natural gas
was the logical consequence of the first sig-
nificant cold winter after several mild winters
and less-than-average amounts of natural gas
available from storage.2 8

The price increase was worse in California
because demand was greater relative to
pipeline capacity and total storage.2 9 An
explosion in August 2000 shut down the El
Paso pipeline, which carries natural gas from
Texas to southern California. That accident
reduced pipeline capacity into the state by 10
percent for several weeks, a large supply dis-
ruption that has not been fully remedied.3 0

The surge in demand and the subsequent
price increase caught the industry by surprise.
Natural gas prices had, after all, declined 25
percent in inflation-adjusted terms between
1985 and 1999.3 1 Consumption from 1995
through 1999 was essentially flat.32 Thus there
were very limited incentives to increase pro-
duction or hold inventory going into 2000.

With the increase in prices, however, the
oil and gas industry increased domestic
exploration and development budgets by 40
percent in 2000; another 20 percent increase
is expected in 2001.33 Unfortunately, new
investments in production will increase out-
put only after several years. The Energy
Information Administration, a semi-inde-
pendent analytic arm of the U.S. Department
of Energy, believes that prices will resume
their historical trend by 2004.3 4The National
Petroleum Council concurs, forecasting that
the average wellhead price through 2010 will
be approximately $2.74 per million Btu.3 5

Given that 90 percent of a natural
gas–fired generator’s cost of producing elec-
tricity stems from fuel costs,3 6 increased nat-
ural gas costs must increase electricity prices.
A natural gas price of $20 per million Btu, for
example, translates into a production cost of
at least 20 cents per kWh for an average nat-
ural gas–fired plant and 32 cents per kWh for
the least-efficient power plants.37

Why Natural Gas–Fired Electricity
Determines Wholesale Prices

The least-efficient plants’ costs are rele-

vant because in commodity markets, like
electricity, the costs of the most costly pro-
ducer whose output is necessary to meet
aggregate demand set the price for all the
electricity sold, even power produced from
other fuels. Thus, the California wholesale
market cannot be understood without a full
understanding of the increased cost of
gas–fired electricity.

This is doubly important because many
commentators have argued that, if utilities
had signed long-term contracts with cheaper
sources of power, the price spiral would have
been less dramatic. Underlying that argument
is the belief that the price of electricity in a free
market would be a weighted average of long-
term and spot prices.38 While this belief has
superficial plausibility, pricing output as a
weighted average of differing prices of inputs
would result in shortages.

Imagine that supermarket lettuce prices
were different depending on individual farm-
ers’ costs. Once people realized that different
prices existed for lettuce, shoppers would
snap up the low-cost lettuce first. The super-
market would then ask the low-cost lettuce
producer for more output at lower prices.
But could the lettuce producer easily expand
output at the same low costs? He could if he
didn’t have to pay market prices for addi-
tional inputs, but that would be the case only
if he had additional inputs under long-term
contract. And if he or other producers had
such spare capacity lying around under con-
tract, market prices would already have
decreased to reflect the competition among
the owners of excess supply to use the units
for which they had contracted.

If the low-cost producer did not have
spare capacity under long-term contract and
had to pay market prices for additional
inputs like land and fertilizer, he would have
to charge higher prices for the additional
output to cover costs. In addition, the low-
cost lettuce producer would realize that,
rather than increase output at higher prices,
he could raise prices on his existing low-cost
output, eliminate the shortages, make more
money than if he used weighted-average pric-
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ing, and not have to increase production.
Electricity markets are analogous to the

lettuce example.39 Even if California utilities
had contracted for 99 percent of their supply
at low prices, demand would exceed supply at
those prices. And if the utilities attempted to
expand output, they would have to pay mar-
ket prices for the fuel input and would lose
money on every additional sale unless the
additional output was sold at market prices.

Thus, uniform prices for all sources of
electricity regardless of their respective input
costs is a (good) characteristic of free markets
and not the result of the prohibition of long-
term contracts in the California system or of
the mandate that transactions take place
through a centralized spot market. In fact,
this very point was once made quite energet-
ically by the political left to justify energy
conservation subsidies. Amory Lovins, a
famous advocate of energy conservation, has
argued correctly that traditional state regula-
tion of the electric utility business delivered
average costs, not marginal costs, to ratepay-
ers, which resulted in economically ineffi-
cient (excessive) levels of consumption and
losses for the utilities whenever marginal
costs exceeded average costs.4 0Lovins’s reme-
dy for this market distortion, however, was
not a “first-best” solution—the introduction
of marginal cost pricing—but a “second-best
solution”—to have electric utilities subsidize
ratepayer purchases of energy efficient appli-
ances and technologies, which would be
cheaper for utilities than investments in
additional generation (a matter we’ll return
to later in this paper).

The Weather
The second supply shock was caused by a

three-year dry spell that reduced reservoir
and river-flow levels and thus reduced hydro-
electric generation in California by 20 per-
cent from 1998 to 1999.4 1In addition, before
1998 hydropower was more abundant than
normal, reducing the returns that would
come from investment in natural gas–fired
production, just as California was switching
to “deregulated” generation. Hydro output

in the Canadian and U.S. West in 1997 was
more than 30 percent greater than in 1992.42

Hydropower from the Pacific Northwest fur-
ther declined from an hourly average of
20,805 megawatts (MW) in 1999 to 18,075
MW in 2000. California hydropower likewise
declined from an hourly average of 4,395
MW in 1999 to 2,616 MW in 2000.4 3 From
June through September 2000, hydro pro-
duction throughout the West was, on aver-
age, 6,000 MW less than during the same
months in 1999, equivalent to the output of
7 to 10 nuclear plants.44

Unfortunately, the water shortage will
almost certainly get worse before it gets bet-
ter. Stream flows in the Pacific Northwest
last January were only about 60 percent of
average4 5 and snowpack in the Cascade
Range was likewise only 60 percent of nor-
mal,4 6 prompting the Northwest Power
Planning Council to warn that hydroelectric
power generation this summer will be 5,000
MW below normal.4 7 As of March 30, 2001,
California’s Department of Water Resources
reported that snow and rain accumulation
was 34 percent less than normal in that
state.4 8 The practical effect of this reduction
in hydroelectric generation was to leave
California with little spare generating capaci-
ty during peak-demand periods.

In addition to the negative supply shocks
(natural gas price increase and hydro short-
age), a demand shock hit during the summer
of 2000 because of unseasonably warm tem-
peratures (a 13 percent increase in cooling
degree-days across the Pacific region from
1999 to 2000).49 Temperatures in the Arizona
subregion of the western grid averaged three
to five degrees higher than normal.5 0 The
California-Nevada subregion of the western
grid experienced the 99th hottest summer of
the last 106 in June 2000, compared with 59th
and 14th in 1999 and 1998, respectively.5 1

Accordingly, energy consumption and
average daily loads during the summer of
2000 grew rapidly compared with the same
period in 1999. Electricity consumption in
the western states, excluding California,
increased by 4.7 percent in from May 1999 to
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May 2000, and energy consumption in
California increased by 5.8 percent over the
same period. The increase in energy con-
sumption from June 1999 to June 2000 was
even greater—7.3 percent for the Western
Systems Coordinating Council states,
excluding California, and 13.7 percent for
California. Within the ISO, average daily
peak loads grew by 11 percent in May and 13
percent in June compared with the same
months of 1999.52

Even though the increase in electricity
demand may not sound dramatic, the effect on
natural gas consumption was dramatic because
of the hydropower reductions. During
May–September 2000, natural gas consump-
tion in California by utilities was 22.4 percent
greater than for the same months in 1999.5 3In
the West as a whole natural gas use for electric-
ity generation increased an astonishing 62 per-
cent during the same period.5 4

The hot summer of 2000 was then fol-
lowed by a historically cold winter in 2001,
ensuring that demand would remain high
throughout the region.55

Some commentators have questioned
whether this seemingly moderate increase in
demand could really explain price increases
that are severalfold more severe on a percent-
age basis than the increase in demand.56

Given the relative inelasticity of demand for
electricity in general (made worse by the exis-
tence of retail rate caps, discussed below),
even moderate increases in demand will
increase prices dramatically if supply is fixed
in the short term, which is exactly what has
happened in the western power market.5 7

We draw two conclusions from our analy-
sis of supply and demand changes in
California. First, the reductions in supply
and increases in demand that resulted in
wholesale electricity price increases are the
result of natural weather variation interact-
ing with market forces.5 8No state politician,
regulator, or businessman could have headed
them off. Second, no regulatory system—not
the pre-1996 regulatory regime, not the post-
1996 regulatory regime, not a completely
laissez faire regime, and certainly not any of

the various regulatory regimes put in place in
other states—could have prevented wholesale
electricity prices from climbing to record lev-
els under these circumstances.

Political Cloud Seeding

While we believe that the hydro shortage,
natural gas price increases, weather shocks,
and pipeline disruptions are the proximate
causes of increased prices for wholesale elec-
tricity in California—“the perfect storm,” if
you will—the price increases were exacerbated
by the existence of two politically created
phenomena: nitrogen oxide (NOx) emission
permits and retail price controls. That “polit-
ical cloud seeding” made the perfect storm
even more intense and unpleasant.

NOx Emission Permits
Although environmental regulations, in

general, affect both generating costs and the
ability to site new capacity, California’s
requirement that generators have sufficient
N Ox emissions credits before going online
played a particularly important role in the
price spiral of 2000–01. “To the extent there
is a smoking gun, it’s NOx,” J. Stuart Ryan,
vice president of AES Pacific, an independent
power generator, told the Federal Energy
Regulatory Commission. “The cost of credits
for NOx emissions in the L.A. Basin has sky-
rocketed.”5 9

It is well understood that NOx emissions
are often (but not always) an important con-
tributor to urban smog in the summertime.60

Accordingly, California adopted regulations
in 1994 (known as the RECLAIM program)
that allotted a certain number of NOx emis-
sions credits to existing emissions sources in
southern California and allowed them to
trade those credits on the open market so
that the overall costs of emission reduction
across plants would be minimized. Plants
that found it cheaper to buy emissions per-
mits than to reduce facility emissions would
purchase permits from firms that found it
cheaper to reduce emissions than to hold
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emissions permits. Each year the pool of
credits is reduced by 8 percent. Power genera-
tors must purchase enough credits to offset
emissions before they can go online or pay
large fines to the state.6 1

In the winter of 1999, NOx credits were
selling for about $2 per pound. By the sum-
mer of 2000, those same credits were selling
for $30 to $40 per pound where they have
stayed ever since.6 2 Because an efficient
gas–fired plant emits about a pound of NOx
per MWh and an inefficient plant emits
about two, NOx credit prices of $30 to $40
per pound necessitate an additional cost of
$40 to $80 per MWh ($0.04 to $0.08 per
kWh).63 In January 2001, California regula-
tors initiated a waiver of NOx permit require-
ments for power generators for the next three
years, but the damage had been done.6 4

Although it’s true that the RECLAIM pro-
gram affects only those generators in the L.A.
Basin—the source of only a fraction of the
state’s power—remember that the highest-cost
source of electricity sets the price for all elec-
tricity sold through the western grid. Aaron
Thomas, a manager at AES Pacific, points out
that generators in the L.A. Basin “are setting
the clearing price for everybody in California.
And to the extent that that market is influenc-
ing markets in the West, all of a sudden you’re
getting these basin units driving costs for 50
million people in the West.”6 5

The Damage from Price Controls
The wholesale electricity price increases in

California were exacerbated by the existence
of retail price controls.6 6Normally, firms that
increase prices experience fewer sales as a
consequence. With retail price controls, how-
ever, power generators could increase prices
without fear that those price increases would
reduce revenue.

Academic economists have tested this
proposition. Vernon Smith and his col-
leagues at the University of Arizona have con-
ducted experiments to compare the behavior
of auction prices under two scenarios: one in
which consumers face rigid retail prices and a
second in which 16 percent of customers face

real prices that reflect supplier bids. Prices in
the second scenario are as much as 30 per-
cent less than prices in the first scenario.
Prices are dramatically lower as long as some
customers face the real costs of peak-demand
electricity.6 7 Industry consultant Eric Hirst
argues that if only 20 percent of the total
retail demand faced hourly prices, and as a
response to those prices reduced demand by
20 percent, the resulting 4 percent drop in
aggregate demand could cut hourly prices by
almost 50 percent.6 8

In addition to the lack of demand respon-
siveness created by the price controls, the ISO
places an infinite value on “keeping the grid
up,” which exacerbates the problem. As
wholesale prices increased after May 2000,
the ISO enacted price controls in the market
for daily backup and load-following (ancil-
lary) reserves. On June 28, 2000, prices were
limited to 50 cents per kWh and on August 7,
2000, to 25 cents per kWh.69 On November 1
FERC issued a “soft” price cap of 15 cents per
kWh for both the California day-ahead
power exchange and the real-time and ancil-
lary ISO markets.7 0Given our analysis of the
effects of the prices of natural gas and NOx
permits on the marginal costs of the least-
efficient natural gas–fired generators, the
price ceilings had the practical effect of dri-
ving backup and load-following peak-
demand generators out of the market.

FERC data support this conclusion. The
commission reports that out-of-state genera-
tors reduced their sales to California from
May through August 2000 relative to May
through August 1999 by an average of 3,000
MW a day and their sales to the daily market
operated by the ISO by 2,000 MW a day.71

Tom Williams, an executive at Duke Energy,
confirmed that those price caps discouraged
the company from selling power in
California during peak-demand periods, fur-
ther shortening supply on the day-before
market.72

But the ISO still had the responsibility to
keep the grid operating and had to ask those
same generators to supply on an emergency
basis regardless of price. In January 2001, for
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example, the ISO paid $461 million for last-
minute purchases whereas in January 2000
the ISO spent only $2.7 million on last-
minute grid support. The price controls com-
bined with unlimited willingness to pay for
emergency power on the part of the ISO
induced high-cost suppliers to stay out of the
day-before market operated by the power
exchange and hope for emergency calls from
the ISO at very high prices. A vignette in the
New York Times illustrates the problem:

With its employees focused solely on
keeping the lights on—and with the
bills to be paid not by itself but by
the utilities—critics say the agency
was ripe to be outfoxed by power
suppliers.

“My people are not trained as
traders or arbitrageurs,” conceded
Jim McIntosh, director of scheduling
for the system operator.

When traders were asking $2,000
for a megawatt-hour of electricity,
enough to light 1,000 typical homes
for an hour, Mr. McIntosh and one
of his bosses refused.

But the price they settled on—
$1,500—was arbitrary, Mr. McIntosh
acknowledged.7 3

Moreover, as the fiscal plight of the utili-
ties became public knowledge (a plight
entirely caused by retail price controls that
prevented the utilities from raising enough
revenue to pay for electricity from the state
power exchange), some generators left the
market out of fear that the IOUs they were
receiving from the utilities would never be
repaid. The California ISO, for instance,
reports that the March blackout was largely
caused by generators’ shutting down 2,000
MW of production because they had not
been paid for the power they sold to the util-
ities for three or four months.7 4

Other generators reflected the risk of non-
payment in the prices they charged the state.
Gary Ackerman, executive director of the
Western Power Trading Forum (a trade

group representing western power genera-
tors), forthrightly acknowledges that the
political and financial uncertainties of doing
business in California have driven up the
prices that forum members charge for
power.7 5 Duke Energy confirms Ackerman’s
assertion, acknowledging that the prices it
charged California utilities included a credit
premium to cover the risk of nonpayment.76

Pacific Gas & Electric agrees. The compa-
ny alleges that on January 18, for instance, six
suppliers that had provided 36 percent of its
daily supply had stopped service to the utili-
ty or threatened to do so. PG&E later lost
more suppliers that had provided another 30
percent of supply.77 And on March 19 about
half of the capacity of independent power
producers (3,100 MW) who had contracts to
supply the incumbent utilities was shut
down because of nonpayment.78 In light of
PG&E’s bankruptcy on April 6, 2001, that
behavior seems very prudent.

Explaining the Blackouts
In a free market, reductions in supply do

not result in shortages because prices
increase enough to equate supply and
demand. Higher prices induce firms to create
additional supply as quickly as possible to
obtain profits. Eventually, the high prices
eliminate the shock.

Wholesale electricity prices in California
since the spring of 2000 have averaged more
than 15 cents per kWh.7 9 Retail electricity
prices, however, were capped at less than 7
cents per kWh. Wholesale prices signaled
that electricity was increasingly scarce, but
retail prices told consumers that nothing had
changed. Accordingly, consumers demanded
more electricity than was available. Blackouts
are the inevitable result of attempts to regu-
late and legislate basic economic laws out of
existence.

Unexpected shortfalls in transmission capaci-
ty also have contributed to the blackouts. The
main transmission line between northern and
southern California (Path 15) has at times been
limited to half its normal capacity, significantly
complicating northern California’s power supply;
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thus the rolling blackouts have been confined
largely to that region.8 0

Market Manipulation and
“Price Gouging”

Do supply and demand shocks fully
explain high California electricity prices?
Industry analyst Edward Krapels believes that
supply and demand shocks explain the
December 2000 wholesale price in California
but do not explain 5 cents per kWh of the aver-
age April through November price.81 MIT’s
Paul Joskow and economic consultant
Edward Kahn also conclude that “high whole-
sale prices observed in summer 2000 cannot
be explained as the natural outcome of ‘mar-
ket fundamentals’ in competitive markets
since there is a very significant gap between
actual market prices and competitive bench-
mark prices . . . high prices experienced in the
summer of 2000 reflect the withholding of
supplies from the market by suppliers.”82

Where Did All the Power Go?
Californians served by the ISO typically

demand 45,000 MW of electricity during
peak periods in the summer, and that elec-
tricity was available during the summer of
2000. By contrast, Californians served by the
ISO demand only about 30,000 MW during
peak periods in the winter. How could 15,000
MW of power disappear and result in black-
outs during the winter of 2000–01?

One answer, of course, is that it was sold
to other markets in which wholesale price
caps are not in place. The $250 per MWh
wholesale price cap established by the ISO in
August was below the marginal costs of the
least-efficient natural gas units with the
greatest NOx emissions in the Los Angeles
Basin. A number of power generators simply
stopped producing as soon as the cap was
put in place.83

Another possible explanation is that the
hydropower that was lost during the summer
of 2000 was replaced by many old natural gas
units that postponed needed maintenance

and repairs until this winter.8 4Approximate-
ly 65 percent of the state’s generating capaci-
ty, after all, is in plants 35 years old or older.85

This is particularly the case with the plants
used to meet summer peak demand. Those
gas–fired plants seldom operated steadily
until the summer of 2000, and, because they
are older and more inefficient, they require
additional repair and upkeep. At various
times during the winter of 2000–01 power
plants were out of service in unprecedented
numbers.8 6 During the first blackout on
January 17, for instance, fully 11,000 MW of
in-state capacity was offline for repair and
maintenance work.87

Disbelief of the repair-and-maintenance
argument is rampant. Harvey Rosenfield and
Doug Heller of the Foundation for Taxpayer
and Consumer Rights call for state agents to
“obtain search warrants and subpoenas to
enter the power plants to determine the true
cause of the shortages. If necessary, the
plants should be seized to protect the public
health and safety.”8 8 Of course, it’s unlikely
that such investigations would unearth the
equivalent of a smoking gun. After all, com-
panies are more than capable of justifying
maintenance work. An investigation by
FERC found that “generating outages in
California at plants owned by Dynergy, NRG,
and Reliant appeared to stem from increased
demand and age of the units (boiler tube and
seal leaks, turbine blade wear, valve and
pump motor failures, etc.).”8 9

Economists are divided about the role of
market power in explaining the behavior of
California electricity markets.9 0 Using pub-
licly available estimates of the heat rates of
electric generators and natural gas price data,
Severin Borenstein, James Bushnell, and
Frank Wolak from the Universities of
California-Berkeley and Stanford generated
estimates of the marginal costs of electricity.
They then compared those estimates with
actual prices observed on the California
Power Exchange. They argue that the exercise
of market power raised California electricity
prices at least 16 percent above the competi-
tive level (marginal cost) from June 1998
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through September 1999.9 1 Joskow and
Kahn studied the summer 2000 California
market and concluded that an inordinate
number of plants were taken offline for
maintenance when the price spikes were
most intense. While that could be coinci-
dence, it would also be perfectly consistent
with market power: the withholding of some
units of production to raise the price of elec-
tricity produced by other units owned by the
same firm.9 2

An Alternative Explanation: Regulatory
Perversity

But Harvard’s Bill Hogan and Scott
Harvey of LECG, a consulting firm, argue
that generators in California priced above
marginal cost, not because they had market
power, but because two characteristics of the
California market created incentives for
them to place high bids.9 3 The California
market solicited hourly bids from all genera-
tors a day in advance of production. In addi-
tion, once the day-ahead market cleared and
produced hourly prices, the ISO asked for
bids for reserve power. Under ideal condi-
tions, arbitrage would result in similar prices
for day-ahead and reserve energy in each
hour, but because the ISO auction was con-
ducted after the power-exchange auction,
uncertainty existed about whether a genera-
tor would receive a higher price if it waited
for the ISO to call on a unit as a reserve unit.
This sequential feature converted the day-
ahead auction from an everyone-gets-the-
market-price auction (and thus generators
would bid at marginal cost to ensure being
selected to produce as long as costs were cov-
ered) to a pay-as-you-bid auction in which all
participants, if selected, receive what they bid
rather than the (potentially) higher market-
clearing price.

Under such a market structure, firms
lacking market power will bid at expected
market-clearing prices rather than at margin-
al cost.94 And market-clearing prices for the
reserve market during a capacity shortage in
which retail consumers do not face high
prices will be very high indeed because under

the engineering procedures developed by the
NERC, electric system operators such as the
ISO must maintain generation reserves avail-
able in 10 minutes regardless of cost.95

Producers have no reason not to name a
stratospheric price for their power in those
circumstances because the price they charge
will not alter demand (remember, retail
prices are capped and, even were they not,
ratepayers face lagged-average rather than
real-time marginal prices for electricity). As
University of California-Berkeley economist
Steven Stoft puts it, “The failure of con-
sumers to respond [because of price controls]
is the fundamental flaw that makes prices
reach exorbitant levels when there is a little
scarcity or when suppliers have even a little
market power.”9 6

University of Maryland and Resources for
the Future economist Tim Brennan argues
that another characteristic of the California
auction market also created incentives for
high rather than low market-clearing prices.97

The rules of the auction allowed generators to
offer different amounts of electricity at differ-
ent prices rather than all of their output at one
price. Under those rules, generators had the
incentive to offer a small amount of their out-
put at very high prices because, if the high bid
was accepted, they would receive that price for
all their output. And if the bid was not accept-
ed, the generators would lose only the sale of a
small fraction of their possible output.
Normally such bidding behavior would be
unprofitable because the probability of the
high bid’s being accepted would be small, but,
in a very tight supply situation, the probabili-
ty of the bid’s being accepted rises consider-
ably, and the opportunity cost of the unsold
power falls.

“Price Gouging” in Perspective 
Even though perverse behavior by electric

generators—induced either by actual with-
holding or by characteristics of the California
auction—may have played some role in the
price spike, the populist charge that the
entire price spike can be explained by pro-
ducer manipulation is clearly nonsensical.98
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Input costs and natural scarcities are respon-
sible for most of the price hike. Some of the
top economists in the electricity “establish-
ment”—individuals on both sides of the dis-
pute—agree that, although market manipula-
tion may be present, it is not the fundamen-
tal cause of the crisis.9 9

Consider the data available on wholesale
prices in January and February 2001. FERC
maintains that it cost 27 cents, on average, to
produce a kilowatt-hour of electricity in nat-
ural gas–fired generators during stage 3
emergencies in California last January.100 The
California ISO reported, however, that it paid
an average of just over 28 cents for power
purchased in the real-time spot market.101

During February, wholesale natural gas
prices increased dramatically, resulting in
FERC estimates of production costs of 43
cents per kilowatt-hour during stage 3 emer-
gencies.102 Unfortunately, there are no pub-
lished data that allow a comparison of the
FERC estimate and actual prices observed in
the real-time spot market, but if the January
relationship held in February, wholesale
prices were not more than a few cents higher,
on average, than production costs.

To be sure, industry analysts believe that
actual production costs during power emer-
gencies are far higher than FERC believes—
largely because FERC relies on a monthly
average for wholesale natural gas prices that
inadequately reflects day-to-day price
changes,103 but at least FERC has recognized
that input prices and the NOx quantity
restrictions explain most of the price increase
and that the highest-cost source of supply
necessary to meet demand sets the legitimate
price for all power sold in the market.104

Big Profits? Big Deal
The evidence most commonly used to jus-

tify charges of price gouging is the huge prof-
its earned by many independent power gen-
erators doing business in California.
California Senate president pro tem John
Burton, for instance, supports his charge of
price gouging by noting that power genera-
tors and power marketers have seen their

profits rise by an average of 508 percent over
the past year.1 0 5But large profit margins are
not themselves evidence of prices above mar-
ginal costs of the most-expensive unit.

The key to understanding the electricity
market is, again, to remember that the high-
est-cost source of supply necessary to meet
demand sets the price for all electricity in the
marketplace. Thus, inframarginal genera-
tors—such as those who have access to cheap
gas through long-term contracts or who have
highly efficient power plants—can and do sell
at the market-clearing price and make profits
(a state of affairs that is found satisfactory by
both FERC and the California ISO).
Marginal generators—those who have no
access to cheap gas or who operate old, inef-
ficient plants—have no such market advan-
tages and thus fewer profit opportunities.
The profits reported in the media largely
reflect the profits made by inframarginal, not
marginal, producers.

Are Environmentalists
the Culprit?

Many observers have argued that the
California electricity shortage is the result of
environmentalists’ and consumer activists’
efforts to block new generation and transmis-
sion capacity, slowly starving the state of need-
ed power.106 California’s reserve generating
capacity decreased from 40 percent in 1990 to
15 percent at the beginning of 2000.107 Last
summer, demand for electricity was up 23 per-
cent compared to 1992, yet generating capaci-
ty had grown by only 6 percent.108

A Murder with No Body?
Although it’s certainly true that California

has not seen a boom in power plant construc-
tion over the past decade, the claim that no
new power plant has been built in California
in more than 10 years is utterly false.
According to the California Energy Commis-
sion, 11 power plants (10 gas fired, 1 coal
fired) with a generating capacity of 1,206 MW
began operation in California in the 1990s.109
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Only two licensed projects with a generating
capacity of 229 MW were dropped in the
1990s (one because of bankruptcy), and only
one project was blocked by community
activists: a 240 MW set of barge-mounted gen-
erators that were to supply peaking capacity to
the San Francisco Bay area.

Opposition to new power plants is not
confined to environmentalists, and some
environmental groups actually support new
plants. The Calpine Co. has proposed build-
ing a 600 MW gas–fired plant in San Jose.
Many environmental groups, including the
Sierra Club, actively support the plant. The
main opponent, ironically, is the Internet
giant Cisco Systems, which fears that a power
plant near its facilities would be aesthetically
unpleasing and thus reduce its ability to
attract employees.110

Not only were environmentalists a relative
nonfactor in generator investment decisions
in the early to mid-1990s, they scarcely
played any role in blocking new capacity in
the months leading up to the crisis. Since
Governor Davis was elected in 1998,
California has approved the construction of
9 power plants, and 44 plants with 22,600
MW of generating capacity are currently
under consideration by the California Energy
Commission.111 All of them will almost cer-
tainly be approved, but they will take several
years to build.112 Tens of thousands of addi-
tional megawatts of capacity are under con-
struction in other states that are part of the
western regional electricity grid. A new study
by Resource Data International, a division of
Financial Times Energy, concludes, “Even in
the West, where shortages and unprecedent-
ed high prices have been the rule in 2000,
more than enough new capacity is under
development to bring power markets into
balance and perhaps provide a mild over-cor-
rection within the next couple of years.”1 1 3

One could argue that investors’ fear of
environmental opposition and the costs of
fighting that opposition to a successful com-
pletion explain the lack of plant construction
in the 1990s, but little evidence exists to sup-
port that claim. 

More obvious explanations for the lack of
investment in new capacity are low prices and
regulatory uncertainty. As discussed earlier,
wholesale power prices in California were so
low that there was little profit to be gained by
increasing production. William Keese, chair-
man of the California Energy Commission,
explains that the demand for generation that
built up through the 1990s was for “needle
peak demand,” defined as the additional sup-
ply that would be needed to meet a 4,000 MW
surge on the third consecutive day of record-
high temperatures. Such peaks are rare (31 in
the last 40 years), making new peaking capaci-
ty difficult to pay for. “To say people should
have built power plants is not rational because
they would have lost money.”114

Moreover, regulatory uncertainty kept
investors out through much of the mid-
1990s. No power plant applications were
filed with the California Energy Commission
from 1994 to 1998 because of the investor
uncertainty created by deregulation.1 1 5

Low prices and regulatory uncertainty
also explain why states in which environmen-
tal activism is low experienced no more
investment in new power plants than
California. Arizona’s population grew 40 per-
cent in the 1990s. The state has a pro-busi-
ness climate, and yet its power production
rose only 4 percent during the 1990s, mostly
at existing plants. No one applied to build a
major plant in Arizona between the late
1980s and late 1999.116

If California had built more power genera-
tors during the 1990s, they would almost cer-
tainly have been gas–fired facilities because
those were the cheapest and easiest plants to
site. And because the electricity price increase
is largely a reflection of the regional increase in
the price of natural gas, those hypothetical
plants would have reduced California prices
only if enough plants had been built so that
the new plants (with their lower heat rates)
became the marginal source of electricity
(rather than older natural gas plants with
higher heat rates) and enough plants had been
built to eliminate any scarcity rents that are
currently in California prices.
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In short, given the increase in natural gas
prices observed in California, a massive
investment in natural gas plants would still
have resulted in 15 cent per kWh electricity.
And if retail consumers were still paying 6.7
cents per kWh, bankruptcies and blackouts
would still occur.

Environmentalist and NIMBY (Not in My
Back Yard) agitation, however, has slowed
down the regulatory approval process, which
requires much more time in California than in
other states (several years versus several
months). A running joke reportedly popular
at the California Energy Commission is that
“no plant gets approved unless the paperwork
weighs as much as the plant itself.”117 The
inability to respond quickly to the supply
shock with new power generation can fairly be
blamed on rules written to please California’s
activist community, but again, the Greens are
but one part of that community.

Did Killing the Nukes Kill California?
California’s well-known campaign against

nuclear power has also been blamed for the
crisis. In 1989 the nuclear reactor at Rancho
Seco was prematurely decommissioned
because of environmentalist agitation, sacri-
ficing 913 MW of power daily. In 1992 the
San Onofre Unit-1 reactor (one of three reac-
tors on the site), generating 436 MW of
power daily, met the same fate.

Blaming the crisis on California’s anti-
nuclear activists, however, makes little sense.
First, even states without well-organized anti-
nuclear organizations and growing electricity
demand failed to attract investment in
nuclear power, suggesting that other factors
were at work in discouraging investment in
nuclear power plants. Second, natural
gas–fired plants throughout the 1990s were
simply better investments than nuclear
power plants; they were quicker and cheaper
to build and, with fuel costs so low, not that
much more expensive to operate.1 1 8 Even
without state prohibitions and environmen-
talist opposition, it’s extremely unlikely that
investors would have chosen to build nuclear
plants instead of gas–fired generators.

Similarly, if the Rancho Seco and the San
Onofre Unit-1 reactors had been kept open,
prices would be lower today only if the extra
nuclear capacity reduced the number of
hours in the day for which natural gas units
set the market price. But neither hydro nor
nuclear is the costliest source of power dur-
ing the daytime, and thus they have no effect
on daytime prices. Additional nuclear capac-
ity could have lowered off-peak prices if it
had been used instead of natural gas units
during off-peak hours.

We repeat: wholesale prices are driven by
the costliest source of power at the margin,
so the price shock would have been more
benign had those nuclear plants been online
only if they had displaced the use of natural
gas during off-peak hours. An additional
daily supply of 1,400 MW might well have
headed off some of the blackouts, but
because transmission constraints into north-
ern California play such a large role in those
blackouts, only the 913 MW from Rancho
Seco, located near Sacramento, would have
helped.1 1 9

How Green Is the Grid?
Concern only about California’s generating

capacity, however, ignores the fact that the
electric power market in the West is one large,
interconnected system. There is no reason to
demand that California internally generate all
its power any more than to demand that
Rhode Island produce all the food it con-
sumes. Generation not built in San Francisco
for Bay Area ratepayers, for example, simply
gets built elsewhere in Utah, Arizona, or
Nevada and is sent to the Bay Area over wire.

But the transportation of electricity
requires transmission capacity. Even though
transmission capacity costs only one-tenth as
much as generation, landowners and other
local residents resist new transmission capac-
ity.120 From 1989 through 1997, transmis-
sion capacity per MW of summer peak
demand declined by 16 percent. Between
1997 and 2007, transmission capacity rela-
tive to summer peak demand is expected to
decline another 13 percent.121
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But the problem of transmission con-
straints exists all over the country, not just in
California. While environmentalists have
been known to agitate against new power
lines, they’re scarcely the only—or even the
largest—group of NIMBY-ites to do so. 

Moreover, the lack of new transmission
capacity—like the lack of new generation capac-
ity—has as much to do with economics as with
politics. Incumbent utilities have little incentive
to build new capacity that would make it easier
for ratepayers to buy cheaper power from com-
petitors in neighboring states.122 And utilities
do not have an incentive to invest in new capac-
ity when the profits allowed them by regulators
are too low to make those investments particu-
larly worthwhile relative to unregulated invest-
ments.123 And with transmission rules still up
in the air and unsettled at both the federal and
state level, regulatory uncertainty is also damp-
ing investment.124

News stories also claim that natural gas
pipeline capacity constraints are the product
of environmentalist or NIMBY-ite opposi-
tion.125 But there is little evidence to suggest
that investors have been inhibited from
increasing pipeline capacity when profit
opportunities presented themselves. Extensive
new pipeline capacity into northern California
from Canada, for example, was built in the
1990s.1 2 6 The Energy Information Adminis-
tration observes that pipeline capacity “has
grown with end-use demand, and as new sup-
plies have developed, new pipelines have been
built to bring this gas to markets.”1 2 7The Gas
Research Institute likewise finds that “growth
in pipeline capacity is not a constraint on
growth in gas supply. . . . If supply is available,
history has demonstrated that the pipelines
will be built as needed. It is simply an invest-
ment and engineering issue.”128

Little pipeline capacity into southern
California was added during the past decade
because investors found few opportunities
for profit in the construction of new
pipelines. The existing pipelines were not
fully utilized until this year.1 2 9 High natural
gas prices, however, have revived interest in
pipeline capacity expansions, and three sig-

nificant projects were recently announced to
take advantage of the newly discovered prof-
it opportunities in transmission.130 Clearly,
the barriers to pipeline expansion in Califor-
nia are not too terribly high when profit
opportunities exist. 

Accordingly, it’s hard to single out the
environmentalists as the “cause” of transmis-
sion constraints. While they’ve certainly
played a role in opposing grid expansion,
even states without well-organized environ-
mentalist lobbies have found it difficult to
remedy transmission congestion.

Did Other States Adopt
“Better” Designs 
Than California?

Many analysts have argued that other
states deregulated more intelligently than
California and thus did not experience the
same high prices and shortages.1 3 1 After all,
the average price for wholesale power in
California was $313 per MWh in the middle
of January 2001 compared to $74 per MWh
in New England, $63 per MWh in New York,
and $39 per MWh in Pennsylvania, New
Jersey, and Maryland.132

Fuel Inputs Explain All
Although other states have restructured

their electricity regulations differently than
California has and have not experienced large
wholesale price increases, the characteristics
of the state plans are not responsible for the
lower prices. Pennsylvania, for example, did
not force utilities to sell off nearly as many
generating assets as did California and
allowed long-term contracting for power and
established a more robust retail and whole-
sale market of competing suppliers.133 But
the price differential between power in
California and power in the other states that
restructured their electricity regulations is
the result of fuel composition, not of a “bet-
ter” regulatory climate.

States east of the Rocky Mountains do not
rely on natural gas for their electricity during
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the winter (and only a few rely heavily on nat-
ural gas during peak-demand periods in the
summer). For example, during the first nine
months of 2000, 19 percent of electricity was
generated by natural gas units in New
England, 18 percent in New York, 49 percent
in California, and only 4 percent in Pennsyl-
vania, New Jersey, and Maryland.1 3 4 Eastern
states’ reliance on nuclear, coal, and hydro-
power (which in the East has not suffered
from drought) in the winter explains why the
electricity crisis has been confined thus far
almost exclusively to California and neighbor-
ing states, which have had to substitute natur-
al gas for hydro in the production of electrici-
ty in the winter.

If major exogenous supply and demand
shocks were to hit the states touted as dereg-
ulatory “successes,” they, too, would find
themselves experiencing an increase in
wholesale electricity prices. Blackouts would
probably not occur, however, because, as best
as we can tell, all states except California have
fuel pass-through provisions that allow ris-
ing fuel costs to be incorporated sooner or
later into electricity rates.1 3 5

Is Coal “Better” Than Gas?
In light of the above, some people might be

tempted to argue that California “went wrong”
by not embracing coal generation. A typical coal
plant is more expensive (almost four times) to
build per kW of capacity and less efficient to
operate (more Btu from coal are required to
generate a kWh of electricity than Btu from nat-
ural gas in a new combined-cycle plant), but the
cost of coal per million Btu of heat output is
less than that of natural gas.136 Thus compar-
isons of the two technologies require a compar-
ison of capital and expected fuel costs at expect-
ed utilization rates. In 1996 two EIA analysts
determined that under all reasonable scenarios
natural gas plants are more cost-effective than
coal.137 The EIA again echoed that finding last
year in Annual Energy Outlook 2001: “Natural gas
technologies tend to dominate projected capac-
ity additions because the total cost of electricity
generation from these technologies is less than
the other options.”138

Thus, California regulators cannot be
faulted for not encouraging additional coal-
fired generation. Investors, not state regula-
tors, determine what sort of power plants are
built, and investors acted rationally by
eschewing coal-fired facilities in favor of nat-
ural gas–fired facilities. 

Reservations about Reserve Capacity
Can California’s regulatory regime be

blamed for providing less reserve capacity than
is maintained in other states? Does someone
need to “think about” reserve capacity, or can
the choice be left to market forces?139

New England, New York, and the mid-
Atlantic states have installed-capacity require-
ments in their deregulated markets. Utilities
are required to have available generation
capacity to meet their peak demand or face
penalties. New York, for example, sets the
penalty at three times the estimated average
cost of building a peak-demand unit, which
presumably induces utilities to build or con-
tract for sufficient peak-demand units.140

California and Ontario do not have installed-
capacity regimes. When supplies are tight in
those regions, prices will rise sufficiently to
induce the installation of new supply.

Retail power prices in the installed-capac-
ity regimes are higher, on average, to pay for
the excess capacity, but peak prices are prob-
ably lower.141 But damped peak prices, in
effect, socialize the costs of meeting peak
demand and induce less consumption reduc-
tion by consumers during peak periods, both
of which are economically inefficient. The
installed-capacity regimes are a holdover
from the cost-of-service regulated era with its
bias toward new supply rather than demand
reduction through the use of price signals.

In an unregulated market, excess capacity
would lead to prices equal to marginal cost.
Because electricity generation is very capital
intensive (thus fixed costs are high relative to
marginal costs), firms would not recover
their fixed costs under marginal cost pric-
ing.142 Thus excess capacity would be built
only if subsidies were offered or regulations
enacted rather than as the result of simple
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market forces. Therefore, unregulated elec-
tricity prices will be more volatile than prices
in other markets in which marginal costs are
not much lower than average costs. Though
California may appear to provide evidence of
the failure of the market system and support
for the installed-capacity regime, that is true
only because of retail price controls, which
eliminate demand reduction when supplies
are tight and exacerbate the price increases
observed in the wholesale market.

The Difference between California and
the Rest of the West

Even though electricity regulation and
policy discussion occur at the state level, the
United States really has three electricity sys-
tems: the eastern interconnection, the west-
ern interconnection, and the Texas system,
which has limited direct- rather than alter-
nating-current connections with the eastern
interconnection. 

The focus on California creates the
impression that the other states in the west-
ern interconnection are exempt from
California’s difficulties. That is only partially
correct. Because electricity supplies are
bought and sold all over the western inter-
connection, in the absence of transmission
constraints, transportation-cost-adjusted
prices everywhere in the West will be the
same.143 Thus it is not possible for any west-
ern state to insulate itself from a shock to
supply or demand that occurs anywhere in
the western interconnection.144

Even though the transmission grid does
not allow states to insulate themselves from
each other’s electricity situations, the percep-
tion exists that other western states built more
supply than did California in the 1990s rela-
tive to demand increases and thus are shoul-
dering more than their share of responsibility
for electricity supply.145 That is incorrect.

Demand has been exploding outside
California, and supplies have not increased
commensurately. Eighty-five percent of the
growth in electricity demand in the West since
1995 has occurred outside California.146 But
no state except Montana has increased electric

power production more than population
growth. In the 1990s Arizona’s population
grew by 40 percent and electricity demand
grew at nearly double that rate, but power pro-
duction rose only 4 percent despite Arizona’s
having almost none of the environmental
restrictions blamed for keeping California
from expanding capacity.147 In Nevada during
the same period, population grew by 66 per-
cent but power production by only 44 per-
cent.1 4 8 John Harrison, a member of the
Northwest Power Planning Council, which
represents Idaho, Montana, Oregon, and
Utah, said: “Our supply is extremely tight too.
We haven’t been building any new power
plants either.”149

The main difference between California
and other western states and the explanation
for the lack of “crisis” mentality in the other
states is that the latter have increased prices to
consumers whereas until recently California
has not. Nevada will have raised residential
rates by 75 percent from 2000 to 2003.150

Rates in Tacoma, Washington, have risen 50
percent, and utilities in Idaho, Arizona, and
Utah have also announced large increases.151

These price increases are average rather than
real-time, but at least prices are rising. Thus
utilities do not go bankrupt, and suppliers do
not withhold because of fears of nonpayment.

The Rescue Plans

A number of initiatives have been under-
taken to alleviate the power crisis in
California, and other plans remain on the
drawing board. Unfortunately, few if any
accurately diagnose the problem or treat any-
thing beyond the superficial economic symp-
toms of the underlying disease.

Price Controls
Gov. Gray Davis and most of the

California political establishment believe
that political management of supply shocks
is better for consumers than economic man-
agement via free prices. Their argument is
simple: When supply and demand are fairly
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rigid in the short run—in this case, because of
both natural market characteristics and bur-
densome regulatory policies—high prices will
over the short run mostly transfer wealth
from consumers to firms rather than induce
new supply or decrease demand. This is par-
ticularly true for baseload coal and nuclear
plants, the marginal costs of operation of
which are much less than those of the old
inefficient natural gas units used to meet
aggregate demand in California.152 So gov-
ernments institute price controls and issue
legal orders to require supply increases and
demand reductions rather than allow prices
to achieve the same result.

What if regulators attempted to reduce
wholesale prices by restricting the profit
opportunities of inframarginal suppliers
with, say, a windfall profits tax or some sort
of “cost-plus” rate cap? Negative supply and
demand effects would likely result. 

On the supply side, such policies would
reduce the incentive to invest in cheap energy
production. After all, why care whether your
plant is more efficient or cost competitive
than the competition if the state ensures that
your profit margins are no greater than those
of your less-efficient competitors? Such poli-
cies would also bias investment away from
facilities with high up-front costs and low
marginal costs (coal, nuclear, and most
renewables) and toward facilities with lower
up-front costs and higher marginal costs
(natural gas and fuel oil). Both fuel diversity
and economic efficiency would suffer.

On the demand side, mandating prices
below market-clearing levels would send the
wrong price signals about the cost of con-
suming additional units of electricity, artifi-
cially increasing demand at the very time that
demand reductions are necessary to prevent
collapse of the grid into blackout status.
Such a demand increase would have the per-
verse effect of actually increasing the price of
power from marginal suppliers (more con-
sumers chasing a fixed amount of service).

Can politicians intervene in the electricity
market to reduce the wealth transfer and yet
preserve the important incentive functions of

prices? In theory, governments can enact
price controls on inframarginal (existing)
output but leave incremental supply free
from controls. This preserves static efficiency
by pricing incremental demand and supply
correctly and reduces the wealth transfer
from consumers to producers. But, to the
extent investment occurs because of the pos-
sibility of making profits during periods of
tight supply, dynamic efficiency is negatively
affected by even this policy. In addition, once
the government controls prices on existing
output, political struggles ensue over access
to that output. As economist Ben Zycher
warns, “Feel free to bet the rent money on the
prospect of politicized electricity rates,
designed to subsidize various consumer
groups and geographic regions with impor-
tant allies in the Legislature at the expense of
other groups.”153

Consider two past policy schemes that are
analogous to the schemes that Governor
Davis proposes for California: the federal
intervention in oil markets after the 1973 oil
shock and rent control in New York City. The
Emergency Petroleum Allocation Act of 1973
allowed “new” supplies of crude oil and
increases from “old” supplies to command
market prices but controlled prices for exist-
ing supplies. Because of historical patterns,
some refineries had 0 access and others 100
percent access to old oil, which caused enor-
mous variation in profits because gasoline
sold at market-clearing prices, which were
high regardless of the amount of “old” oil
used in the refining process. That, in turn, led
to a political fight over access to the wealth
created by price-controlled “old” oil. The
only winners were the lawyers who wrote the
regulations and tried the cases about what
was and was not “old” oil and refineries that
had access to cheap “old” oil.154

Similarly, in New York City after World
War II rent controls were left on the existing
housing stock, but new units were unaffect-
ed. The city has since reneged on its pledge to
not impose controls on units built after
1947, and the controls have led to a black
market in which access to rent-controlled
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units is “sold” with the proceeds going to
existing tenants and brokers rather than to
the legal owners.155

In both the oil and housing policy experi-
ments, the wealth transfers suppressed by
price controls were not recycled to the public
at large. They were instead captured by oil
refineries and lucky tenants who happened to
live in price-controlled housing. And because
of investors’ concerns about future confisca-
tion of profits, investment has been less than
optimal, particularly in NYC housing.

Legal Orders
Legal orders can reduce demand, but at

best they are much more costly to develop
and enforce than price increases, which lead
all people, not just government lawyers, to
think about how to conserve. Even if they
work, many orders have only symbolic
effects. And at worst they have perverse eco-
nomic consequences.

News articles often describe the many
changes in behavior that mangers propose
after a legal order is issued. For example, in
response to an order by the governor to all
state departments to reduce energy use by 5
percent, the California Department of Water
Resources announced that it would use aque-
duct pumps at night rather than during the
daytime peak.1 5 6 The implication is that
orders are effective. But under real-time mar-
ket prices, use of aqueducts off peak, as well
as many other changes no one has ever
thought about, will occur without orders
telling people what to do.

The category of symbolic but ineffective
legal orders is well represented by Governor
Davis’s proposed regulation to require car
dealerships to turn off most of their lights at
night.157 But electricity is relatively cheap and
plentiful at night. It’s electricity during the
daytime—particularly on warm summer
afternoons and early evenings—that is expen-
sive and scarce. Nighttime conservation does
nothing to prevent blackouts. 

The perversity of regulation is superbly
illustrated by a proposal to ban power produc-
ers from exporting electricity to other states.158

Such a regulation would lead to other states’
restricting electricity exports to California.
And because California typically imports
much more power annually than it exports,
such a trade war would have devastating con-
sequences for California ratepayers.159

Subsidizing Conservation
Desperate to reduce electricity demand by

some mechanism other than the elimination
of retail price caps, California has adopted an
$850 million energy conservation initiative,
which consists primarily of programs to sub-
sidize ratepayer purchases of energy efficient
appliances and technologies.1 6 0

The fundamental problem with such sub-
sidies in a price-controlled market is that
energy efficient appliances reduce the costs
of operation. That may not be a major issue
when it comes to, say, the television set (we
won’t watch more TV just because it costs a
little less to turn on the set), but for appli-
ances like air conditioners that make all the
difference during peak-demand periods,
energy efficiency simply reduces the margin-
al cost of energy services and thus increases—
not decreases—energy consumption. This is
known as the “rebound effect,” and it’s been
well established by economic researchers.161

The upshot is that the gains of energy effi-
cient appliances are at least partially offset by
increases in appliance operation time.

It’s not as if we haven’t tried such pro-
grams before. Utilities across the nation have
spent about $20 billion since the mid-1980s
to subsidize ratepayer investments in energy
efficiency.1 6 2 Yet examination of the data
reveals that utilities that invested heavily in
subsidies experienced no reduction in elec-
tricity demand relative to utilities that did
not invest in subsidies.163

There are several reasons in addition to
the rebound effect for this. First, most con-
sumers who take advantage of these pro-
grams are “free riders”; they would have
bought those devices with or without the
handouts.1 6 4 Second, the high initial cost of
many of those technologies (like the fabled
$40 light bulb) implies that it can take years
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to recoup the costs of those investments,
even after the subsidy. Other investments are
far more attractive by comparison.1 6 5 Third,
many of the “wonder-techs” are known to be
poor performers, trading off other consumer
conveniences to eke out a little more efficien-
cy at the margin. People are understandably
leery of pitching thousands of dollars worth
of appliances with years of life left in them to
embrace unknown technologies that often
have their own problems and save money
only after years of operation, if ever.

The hard truth is that people will conserve
energy only when they think that the incon-
veniences of doing so are outweighed by the
money saved by such investments or by such
behavioral changes. Reducing the marginal
cost of energy consumption is exactly the
wrong approach. And even were it the right
approach, government programs that put
their faith in subsidized energy conservation
rather than free energy prices helped give us
the California mess in the first place. Only by
letting prices do their job can energy conser-
vation be achieved. Everything else is political
smoke and mirrors.

Public Ownership
Some people in California argue for pub-

lic ownership in addition to price controls
and legal orders. They point out that the Los
Angeles Department of Water and Power
continues to sell power to ratepayers at prices
far below wholesale prices in the California
spot market without incurring the debts
incurred by the investor-owned utilities. 

The correct framework in which to ana-
lyze LADWP is the one we used in our dis-
cussion of installed-capacity regimes.
Currently, LADWP has excess hydro- and
coal-fired generators under contract. It sells
the excess on the spot market, earning large
profits just like private owners of similar
facilities, and uses the profits to subsidize the
consumption of its current customers
instead of returning them to taxpayers as pri-
vate utilities would return profits to share-
holders.166

The LADWP policy has the appearance of

a free lunch, but it is not. Until the spring of
2000, when those excess supplies became
valuable on the spot market, in order to pay
for the unused excess capacity, LADWP cus-
tomers had to pay more for electricity than
they would have paid in a spot market.

In addition, if LADWP supplements those
power supplies with gas–fired electricity, its
incremental costs are similar to those of pri-
vate generators. But unlike the deregulated
wholesale market, LADWP prices its output
on a weighted-average basis passing on the
low costs of coal and hydro to consumers
rather than charging for all output on the
basis of the price of the most expensive input,
natural gas. As we demonstrated earlier, such
pricing is unsustainable because it encour-
ages extra demand, the costs of which are
more than incremental revenues. Eventually,
LADWP will have to obtain more capacity
than it would under marginal-cost pricing
because consumers are not charged enough
to reflect their incremental demands on the
system and thus LADWP’s ultimate costs are
higher than they otherwise would be because
of its pricing policies.

Long-Term Contracts
In early February, the California legislature

adopted A.B. 1X, authorizing the state to direct-
ly contract with generators and marketers for
electricity. Governor Davis, the author of the
plan, hoped that 95 percent of the state’s elec-
tricity demand could be secured through such
contracts, leaving only 5 percent of the state’s
needs to the spot market. The governor further
hoped that 3- to 10-year contracts would allow
California to lock in prices at a weighted average
of 5.5 cents per kWh ($55 per MWh). Davis’s
expectations were dashed, however, when 38
power suppliers submitted bids at a weighted
average of 6.9 cents per kWh.167 Although the
governor announced that the state had agreed
to pay $42 billion for this power over 10 years,
little else is known of the arrangements.168

But will the contracts really lower prices
from current spot levels? First, the 6.9 cent fig-
ure is for nonpeak rather than peak supply.
While information is sketchy, reports suggest
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that bids for long-term peak supply average
around 25 cents per kWh.169 Second, the 6.9
cent figure is a weighted average. As discussed
earlier, the proper price for electricity is not the
average price but the price paid for the most
expensive source used during any one-hour
period. Even if the state were to resell that
power to ratepayers at cost, it would presum-
ably be sold on the basis of the average acqui-
sition cost and thus would be priced too cheap
relative to an unregulated market.

If long-term contracts could hold down
market-clearing prices in free markets, what
are we to make of the natural gas market?
According to the American Gas Association,
only 9 percent of all wholesale natural gas pur-
chases are made from the spot market,170 but
the price spike occurred. If long-term con-
tracts could dampen wholesale prices during
spikes, we wouldn’t have seen anything like
the natural gas price explosion of 2000–01. 

There’s also good reason to think that
long-term contracts signed by the state will
be more expensive than long-term contracts
signed by private parties. Because future
politicians will be tempted to renege on those
contracts if spot prices fall below the contract
price, producers will include a premium in
their bids to cover that risk. Confidence in
the state’s good faith is not enhanced by the
current talk of confiscating plants and crim-
inalizing pricing activity when prices are arbi-
trarily thought to be “too high.”171

Regardless of the details of California’s
arrangements, the argument that long-term
contracts will reduce costs in the long run is
itself extremely dubious. First, there is the
question of timing. As Nobel Prize–winning
economist Daniel McFadden recently point-
ed out, “Negotiating long-term contracts
right now, when California is in a weak mar-
ket position and out-of-state generators are
in the driver’s seat, is likely to put the state at
a future competitive disadvantage.”172

Remember, below-market prices in the
short term can come only at the expense of
above-market prices for years to come, and
locking in long-term prices at the peak of a
price spike is hardly the best way to minimize

cost in the long run. Peter Navarro, a profes-
sor of economics at the University of
California-Irvine, estimates that, by 2003 or
so, wholesale electricity prices in California
will average about 5 cents a kilowatt-hour,
given the additional generating capacity
under construction or in the planning stages.
“By using huge sums of taxpayer money to
lock in long-term power contracts, California
is making a mistake that will haunt its econ-
omy for years.”173

Second, long-term contracts do not offer
a “better deal” than spot market purchases.174

Borenstein writes, “On average, a purchaser buy-
ing power in forward markets (or through long-
term bilateral contracts) will not receive lower
power costs than a purchaser buying in the spot
market.”1 7 5 Long-term contracts simply real-
locate the risk of price volatility from the
consumer to the generator or marketer that
provides the fixed-price guarantee. But the
guarantee is not free. Sellers of such guaran-
tees require a premium to accept this reallo-
cation of risk. Generators (or marketers) do
not offer fixed prices that result in lower
returns than sales on the spot market. In fact,
spot market prices for electric and gas utili-
ties have historically been more favorable to
consumers than contract prices.176

Everyone has forgotten that we’ve been
down this road before. In the late 1970s, soar-
ing electricity prices led Congress to pass the
Public Utility Regulatory Policies Act. That
law forced utilities to sign long-term con-
tracts with independent power producers at
the costs a utility would avoid because it did
not have to build new supply itself.
Regulators in California and New York set
“avoided cost” administratively at rather
high levels on the basis of the expectation of
high prices for conventional fossil fuels, and
utilities signed long-term contracts based on
those expectations.177 It seemed like a good
deal at the time. But when electricity prices
collapsed in the mid-1980s, the power com-
panies had to keep buying this power while
spot prices were around 2–3 cents per kWh.
Largely because of the PURPA contracts,
Californians by the mid-1990s were paying
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35 percent more for their electricity than
ratepayers in other states.

An important goal of California’s mis-
named “deregulation” of 1996 was to elimi-
nate the cost disadvantage for California con-
sumers created by the long-term PURPA con-
tracts. If power generators had to compete
with one another and sell in a spot market, the
reasoning went, ratepayers would never again
be saddled with such contractual boondog-
gles. Of course, California went overboard.
The state has no business telling companies
what kind of contracts they can and cannot
sign and under what terms and conditions
they can and cannot enter a market. But that’s
not to say that a wholesale replay of the disas-
trous 1970s regime is in order. 

What if California’s utilities had signed
long-term contracts before the wholesale elec-
tricity price increases occurred? Wholesale
prices would still be sky-high. That’s because
the causes of the increase—skyrocketing whole-
sale natural gas prices, a decline in regional
hydroelectric power because of a three-year
drought, and sharp weather-related increases
in demand—have little to do with state policy.
Had utilities entered into long-term contracts
before the spike hit, independent power pro-
ducers would be obligated to sell power at, say,
6 cents per kWh despite the fact that it costs
them 15–50 cents per kWh to make that
power. It wouldn’t be long before the indepen-
dent power plants started to declare bankrupt-
cy and tear up the contracts, which is what
happened during the mid-1980s in the natural
gas industry. It’s already happening to the few
generators (including Enron) that signed long-
term contracts in California.178

The Best Way Out

The electricity crisis in California will
most likely run its course by 2003 or 2004
regardless of what the state or federal govern-
ment does or does not do in the meantime.179

As noted previously, huge investments in
new electricity generation will be largely
online by then, eliminating the supply short-

age and bringing prices down to—or even
perhaps below—historic levels.180 Moreover,
investments in natural gas supply driven by
today’s high wholesale prices will almost cer-
tainly burst the gas price bubble even if the
federal government refuses to open promis-
ing gas fields on public lands currently off-
limits to the industry.1 8 1

As the old saying goes, however, “in the
long run, we’ll all be dead.” It’s the short run
that counts now in California. How can the
state get through the next two years so that a
market-driven return to normality occurs
with the least amount of economic pain? 

At the time of this writing, California is
alleging that it will have enough power at its
disposal to meet summertime demand. But
unless the state is the beneficiary of extreme-
ly mild weather, those assertions are thread-
bare and wishful thinking.182

Kill the Retail Price Caps
Even Governor Davis understands that

the repeal of retail price controls is the surest
and quickest solution to the problem: “If I
wanted to raise prices, I could solve this prob-
lem in 20 minutes.”1 8 3 Initially, he did not
choose to do so because of the perception
that demand is fixed in the short run and not
significantly affected by price. Thus, freeing
electricity prices would simply allow suppli-
ers to charge whatever they wish, transferring
wealth from consumers to producers.184

Very little evidence exists on the effects of
changes in electricity prices on demand
because, under regulation, prices have not
been allowed to vary much. But consumers in
San Diego were part of a natural experiment
from July 1999 through the end of August
2000. Under the terms of A.B. 1890, San
Diego Gas and Electric had accumulated
enough extra revenue from the start of
“deregulation” in April 1998 to recover its
stranded costs by the end of June 1999, so its
rates were freed from controls and became a
five-week moving average of wholesale
prices.185 By the time rate controls were reen-
acted after August 2000, retail rates had dou-
bled. Bushnell and Mansur estimate that,
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after controlling for weather and other
sources of non-price-related demand varia-
tion, a doubling of prices resulted in a
demand reduction of 2.3 percent.186

This is an extremely low price elasticity,
giving some support to the sentiments
expressed by Governor Davis. But because
California politicians were already discussing
rate rollbacks during the summer of 2000,
consumers may not have altered demand as
much as they would have if they had believed
that market prices were permanent.
Ratepayers probably altered their investment
and consumption very little because they
believed (correctly) that the rate hikes would
be temporary. Had they been convinced that
prices would stay high for some time, even
greater demand reductions would have been
observed. Thus, the price responsiveness esti-
mated by Bushnell and Mansur should be
considered an extreme lower bound of the
true value.

There is circumstantial evidence to back
this point. Energy consultant Bill LeBlanc
reported in a recent study that large com-
mercial, industrial, and institutional con-
sumers consider 17 percent of their aggregate
demand load “nonessential” and that, were
retail electricity prices at 50 cents per kilo-
watt-hour (a threshold crossed by the whole-
sale market on dozens of occasions over the
past year), 27 percent of the demand from
those firms would be eliminated, resulting in
“a huge, cost-effective dent in California’s
electricity shortfall.”187

Price controls in petroleum markets in the
1970s were also justified on the basis of the
lack of short-run price responsiveness on the
part of consumers. But petroleum markets
have been free of controls since the early
1980s, and in 1990–91 and 2000 price shocks
occurred. How did consumers respond?

In 2000 gasoline prices increased by about
50 percent. Despite the booming economy,
all those SUVs, and an aggregate increase in
vehicle registrations of 1.8 percent, aggregate
gasoline consumption declined by about 1
percent from 1999, the first nonrecession
reduction in recent history.1 8 8 Ronald J.

Planting, manager of information and analy-
sis at the American Petroleum Institute, said,
“The increase in prices was enough to spur at
least some consumers to lessen lower priority
travel and take other fuel-saving mea-
sures.”1 8 9 The belief that high prices do not
affect demand in relatively inelastic markets
and that voters will not accept price increases
does not hold in gasoline markets. Given the
inelasticity of both the supply and the
demand side of the electricity market, even
moderate reductions in demand, as a result
of freeing prices, would have a major effect
on wholesale prices.

Institute Real-Time Pricing
Although eliminating retail rate caps is a

crucial component of any reform, it will fall
short of fixing the fundamental problem in
the electricity market. Monthly charges based
on average costs do not keep up with the
daily fluctuations in wholesale prices. Nor do
they send the correct signals regarding mar-
ginal costs, a flaw long understood even by
environmentalists who argued that average-
cost pricing produced artificially low prices
and, thus, excessive energy consumption.

Unfortunately, few consumers in Califor-
nia or elsewhere have meters that can register
hourly consumption. The installation of
load-sensitive meters would take time, but
the technology is well established. In fact,
load-sensitive meters have operated well in
France for years.1 9 0Borenstein proposes that
large commercial users be required to use
real-time meters by this summer. The largest
18,000 customers account for about 30 per-
cent of peak load in California, and the 10
million remaining customers account for the
remaining 70 percent.1 9 1 Borenstein believes
that real-time pricing for the largest cus-
tomers would have large benefits for the sys-
tem as a whole because generators would
then worry about the possible demand-
reduction consequences of their pricing
behavior. And the cost, time, and political
difficulties of installing real-time meters for
the remaining 10 million customers would
be avoided.
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According to EPRI (formally known as the
Electric Power Research Institute), users of
8,000 MW of load in California already have
real-time meters in place.192 If real-time pricing
were available on a voluntary basis, EPRI esti-
mates that peak demand would be reduced by
2.5 percent and prices by 24 percent.193

Abolish the ISO
The underlying belief animating the case

for control of the day-to-day operation of the
power grid by a nonprofit stakeholder-gov-
erned institution (the ISO) is the idea that
efficient operation of the grid is more an
engineering challenge than an economic
challenge. That belief is dubious in theory,
and it has been destructive in practice. 

Economist Robert Michaels persuasively
argues that efficient investment decisions are
most likely to result from a form of gover-
nance in which wealth maximization is the
sole interest of the governors. And because
the ISO is an organization of stakeholders
(industrial and residential consumers, gov-
ernment buyers, marketers, independent
power producers, environmentalists, and
union representatives), battles about distrib-
ution, rather than wealth maximization and
economic efficiency, are likely to dominate
its decisionmaking because the members
manage an asset that they do not own.194

The operation of the grid should there-
fore be given back to the utility owners. To
address the concern that utilities will manip-
ulate traffic along the grid to disadvantage
competitors, generators and large consumers
should be allowed to purchase equity inter-
ests in the grid. This would help to resolve
disputes and provide the necessary incentives
for efficient operation and improvement of
the system. A similar arrangement for inter-
state oil and gas pipelines works well with lit-
tle litigation or government intervention.195

Conclusion

H. L. Mencken once said that “democracy
is the system that lets the people say what

they want and then gives it to them, good
and hard.” That appears to be the case in
California today. A recent Field poll asked
Californians whether they would prefer a
regime that capped the retail prices of elec-
tricity but produced the occasional blackout
or a regime that had higher retail prices but
no blackouts. Nearly two-thirds of the
respondents favored the former.196 Governor
Davis is imposing an East German policy on
the electricity market because most
Californians prefer it.

A return to the old pre-1996 monopoly,
cost-of-service, obligation-to-serve regime
promises little. California regulators have
demonstrated that they’re not very good at
overseeing that sort of enterprise. Remember,
electricity rates in those “good old days” were
35 percent above the national average by the
early 1990s.197

A complete state takeover of the system
promises even less. The problem with state
ownership of industries in, say, East
Germany was not that those industries were
run by ignorant East Germans rather than
smart Californians. If the 20th century has
taught us anything, it’s that government is a
horrible business manager and an incompe-
tent economic planner no matter what
industry we’re talking about or what the
nationality of the planner may be.  

The simple fact is that high prices for
power must be paid. Because it’s politically
difficult to have ratepayers pick up the tab on
their monthly bill, California’s politicians
have decided to have taxpayers pick up the
tab out of the state budget surplus. So
Californians will not escape high prices. The
problem with paying bills that way, however,
is that the high prices will not affect electric-
ity demand and thus will not play their
intended role in allocating scarce goods as
they would if they were simply passed on
through the market.

Our arguments are not particularly contro-
versial within academia. Electricity economists
identified with both the left and the right have
made similar arguments in “Manifesto on the
California Electricity Crisis,” produced under
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the auspices of the Institute of Management,
Innovation, and Organization at the University
of California-Berkeley.198 That’s largely because
the California electricity crisis is not really a
story about environmentalists gone bad,
deregulatory details ignored, or unrestrained
capitalists running amuck. It’s a story about
what happens when price controls are imposed
on scarce goods.
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