The Electricity Industry

Mark Crawford (News and Comment,
19 July, p. 248) echoes the power indus-
try’s warnings of impending electrical
shortages, but omits the best ways to
ensure abundance.

Few utilities take electrical efficiency
seriously. All their forecasts of demand
assume several-year-old technologies for
wringing more work from each kilowatt-
hour, and many are 10 years behind. Yet
most of the best such technologies have
been on the market for less than a year.
Collectively, they now cost a third as
much as they did 5 years ago, yet can
save twice as much electricity; fully
used, they can quadruple U.S. electrical
productivity (I, 2). Measures that save
80+ percent in commercial lighting on
retrofit (90+ percent in new buildings),
80+ percent in fully equipped all-electric
houses, and about 50 percent in industri-
al drivepower all pay back in a few years
(1, 3). Our own research center uses no
heat and 5 to 10 percent the usual
amount of electricity (4), repaying the
capital cost of those savings in 10
months.

Utilities have meanwhile developed
new ways to implement and finance elec-
trical savings, including loans, rebates,
and generous payments for whatever
customers save. By recognizing that de-
mand is not fate but choice, smart utility
managers can and now do save electric-
ity faster than they could build a coal or
nuclear plant and more cheaply than
they could operate one, even if building
it were free (I, 5). Thus abandoning a
giant plant even after spending several
billion dollars on it, and buying efficien-
cy instead, can save billions of dollars—
enough to repay the investors while low-
ering the rates (I, 6).

Utilities that promote end-use efficien-
cy can make more money at less risk.
They save operating, construction, and
replacement costs, and reduce the uncer-
tainty of demand and hence the risk of
overbuilding. They can even earn a
spread on financing. Conversely, utilities
that ignore the efficiency revolution risk
obsolescence. Now that electricity costs
an order of magnitude more than effi-
ciency, customers want less electricity
and more efficiency. If utilities instead
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raise prices to try to pay for expensive
new plants, sales may drop so dramati-
cally that long-run revenues fall.

Utilities can make future demand
more uncertain—as they did by raising
prices to finance huge new plants that,
ironically, were meant to ‘‘insure’’
against uncertain demand. Or utilities
can reduce uncertainty by encouraging
and enabling customers to buy efficien-
cy. Further, to minimize the cost of
hedging against residual uncertainty,
successful utility managers acquire only
options that are small, fast, and cheap.
Rather than playing ‘“You Bet Your
Company’’ that their forecast of demand
8 to 15 years ahead is right by commit-
ting billions to a plant which takes that
long to build, they seek to reduce risk
and uncertainty to an affordable level.

Under this central imperative of mod-
ern utility management, the forecast-
and-build methodology that Crawford
describes is. obsolete—replaced by a
wide array of flexible options that can be
relied on to meet demand essentially ad
hoc (7). That is the main reason why only
a few central power plants, none with a
capacity of more than 600 megawatts,
were ordered between 1982 and 1984. It
is why central-station orders between
1981 and 1984, less cancellations, totaled
—65 GW, while new orders (8) were
placed for 25 GW of cogeneration and
20+ GW of small hydro, wind power,
and other renewables (9). The booming
market in small, fast power plants with
affordable risks is nearly compensating
for the collapse of the market in huge,
slow plants with intolerable risks; and
efficiency, where tapped, is more than
making up the difference.

For example, a least-cost investment
strategy has reduced electricity sold per
real dollar of California’s Gross State
Product by about 17 percent between
1975 and 1983. This ratio is officially
projected to fall by another 30 percent
between 1985 and 2004 (10) just from
existing market forces and policies (such
as tighter building codes and appliance
standards). That will eliminate the need
for 12 GW of peak capacity by 1994 (16
GW by 2004), with another 7 GW of 1994
savings under consideration and more

‘available. Moreover, by the end of

March 1985, with 37 GW of peak demand

and 10 GW of in-state utility-owned hy-
dro and geothermal capacity, California
had been firmly offered 20.3 GW of inde-
pendent small power production (I1).
Entrepreneurs were offering an addition-
al 9 GW per year until, this April, the
resulting power glut forced suspension of
new contracting. Yet two dozen other
states and provinces, undeterred, all
hope to sell California their surplus pow-
er simultaneously.

National trends are less mature, but
moving the same way. Cogeneration
rose from 5 percent to 7 percent of
electric output just in 1984, and small
power commitments now cover, for ex-
ample, more than 22 percent of Maine’s
and 14 percent of New Hampshire’s
peak loads. Between 1982 and 1984,
U.S. electric demand grew only 0.87
times as fast as gross national product,
with this elasticity continuing its 30-year
decline. (Most prophets of power short-
ages project an elasticity of 1.0 or more,
but California projects 0.53 through
1996.) In the past 4 years, U.S. electric
sales per real dollar of industrial output
have fallen 7 percent, with demand per
residential and commercial customer re-
maining nearly constant. Yet this gradual
decoupling of electric from economic
growth, proceeding most quickly when
economic growth is fastest, has occurred
despite many barriers to efficient invest-
ment. Among these was $30 billion of
federal subsidy in fiscal year 1984—per
unit of energy, eleven times the subsidy
to direct fuels and at least 48 times that
to energy efficiency (12).
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Rocky Mountain Institute,
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Smart utility managers can save elec-

* tricity faster than building new power

plants. In most instances it is the smart
path. But as Lovins says himself: ‘‘Few
utilities take electrical efficiency serious-
ly.”” In the next few years it may become
clear whether the utility industry will
become truly aggressive in their conser-
vation efforts or remain wedded to the
“‘build”’ mentality.—MARK CRAWFORD

Crawford accurately describes a grow-
ing concern that generating capacity may
be insufficient to meet demand in some
parts of the country during the next
decade. As he notes, major factors in
this problem are the sizable uncertainty
in future demand coupled with high so-
cial costs from either excessive or inade-
quate capacity. He also points out that
new coal-based technologies are becom-
ing available which have very attractive
characteristics for adjusting to uncertain
demand and environmental require-
ments: low air emissions, short con-
struction lead times, and small unit size
(and small capital investment commit-
ments). Despite this, few new power
plants have been ordered recently due to
utility concerns that construction costs
will not be recovered if demand grows
more slowly than projected. The lack of
new orders presages two other problems
for the industry: an aging stock of power
plants and dispersion of experienced en-
gineering talent by power plant vendors.

The article does not mention the other
major uncertainty facing the industry for
the next decade—the environmental re-
quirements for existing and new coal-
fired generating plants. That reductions
in sulfur and NO, emissions are desir-
able is not in dispute; the problem is cost
and its distribution.

A partial solution to both environmen-
tal and potential capacity problems may

be possible through a linkage of the two
issues. For regions with dirty coal plants
where capacity additions are desirable, it
appears attractive to construct clean coal
plants based on combined-cycle coal
gasification or fluidized bed combustion.
The new, clean plants would displace
generation by plants with less sophisti-
cated and effective pollution controls.
The combined-cycle coal gasification
system in particular has been demon-
strated at a commercial scale to have low
air emissions, high reliability, short con-
struction periods, and generation costs
which, although currently high, appear
to be potentially competitive with stan-
dard coal plants with scrubbers. Such
plants are now being offered to utilities
by vendors. ,

The primary advantage from building
these plants is that construction expendi-
tures would provide both capacity addi-
tions and air emission reductions. Old
coal plants would become part of the
utility’s capacity reserve, to be used if
demand turned out to be high. Under
slow demand growth, the older, most
polluting plants would not operate. Un-
like expenditures for scrubber retrofits
to existing plants (some of which are
already quite old), this program would
not only reduce emissions but would
increase peak generating capacity need-
ed to deal with high demand. In contrast,
scrubber retrofits do not increase capaci-
ty.
At present, scrubbers represent a
cheaper path to pollution control than
does construction of new, cleaner plants.
Just how much additional cost is justified
for new plants that provide both reduc-
tions in emissions as well as increased
system capacity needs to be judged in
each specific context. But a number of
less tangible benefits are associated with
new generation additions. Practical
experience with new generating technol-
ogies, necessary for future utility com-
mitments, would be gained. The aging of
the power plant stock would be slowed,
and power plant vendors and construc-
tors would be kept going. Environmen-
talists may find the approach attractive
as an addition to conservation and load
management programs. State utility
commissions could reassure utilities that
cost recoveries for such projects would
be allowed even if demand is low, recog-
nizing that pollution reduction is the pri-
mary objective. This approach moves in
the direction of reduced emissions, and
also advances the availability of attract-
ive new generating technologies.
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