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Far from hindering economic growth, a
policy of strict energy conservation:
proves an exceedingly wise investment.

It is only too well known that we are exhausting our finite
store of fuels at an alarming rate, especially the gaseous
and liquid forms. It’s also painfully clear that we are in-
vesting more and more for new energy supplies and ob-
taining less and less for our money. International fuel
prices have increased much faster than the prices of other
commodities because of this scarcity of petrolenm and
natural gas and the high cost of new energy sources. Most
indications are that this gap will keep widening for many
decades to come. Fortunately, is is quite certain that we
can re-optimize each energy-consuming task to achieve
the same result at equal or lower cost, and use far less
energy. In this paper we will show the firm technical and
economic bases that underlie this seemingly bold asser-
tion. We will show that there is an enormous opportunity
for reduced energy consumption per unit of product in
every sector of the economy; and if we do not take advan-
tage of this opportunity, our economic well-being and se-
curity will be endangered.

Re-optimizing energy end-uses will, of course, require
long-term commitments involving significant restructur-
ing of all sectors of society. This restructuring cannot
happen automatically, because of many institutional bar-
riers and many distortions of the free market system in-
troduced by past decisions. But these barriers and distor-
tions are not insurmountable. They can be largely elimi-
nated if we attack them with a comprehensive energy pol-
icy, such as the accelerated conservation policy we pro-
pose,

Technical Reom for Conservation

The laws of thermodynamics give us a most convincing
technical basis for estimating the possibilities for energy
conservation. Specifically, the second law of ther-
modynamics affords a yardstick that is universally appli-
cable to all fuels and all processes. The second law implies
that energy has a “quality” about it and that this quality
can only be degraded as energy is consumed to perform
useful tasks. The “available work™ in a system is a quan-
tity that takes into account both the quality and the
quantity of energy (see “The Potential for Fuel Conserva-

Mare efficient turbine rotors such as these produced at
Westinghouse will enable significant improvements in the
efficiencies of turbines, with no economic penalties. So little
research has been done on improving the energy etficiency of
industrial processes, say the authors, that a huge untapped
potential for energy savings may exist. {lllustration: Judy Richland)

tion” by Marc H. Ross and Robert H. Williams, Feb-
ruary, 1977, pages 48-57). This “available work” con-
cept has been used in several studies to measure the
efficiencies of various energy-using processes in our soci-
ety, as a function of the task to be performed, rather than
the pasticular device used to perform that rask. Some of
the efficiencies estimated in these studies are:

— Residential and commercial space heating: 6 per cent,
— Resideritial and commercial water heating: 3 per cent,
— Air conditioning and refrigeration: § per cent,

— Automobile propuision: 10 per cent,

— Steel production: 21 per cent,

- Petroleum refining: 9 per cent,

— Cement manufacturing: 10 per cent,

— Paper production: less than 1 per cent.

The total amount of fuel used in these applications is
about 60 per cent of all U.S. energy consumption. The av-
erage efficiency of utilization, obtained by weighting each
efficiency by the amount of fuel used for the purpose, is
only 8.3 per cent. Moreover, the figure of about 8 per cent
is believed to be fairly representative of the overall energy
effectiveness throughout the economy. The 10 per cent
efficiency given for automobiles actually overstates their
performance considerably, since this calculation takes
into account only the efficiency of converting fuel energy
to tractive effort at the driving wheels. It is extremely
difficulr to specify auto efficiencies precisely because of
various non-technical factors affecting the vehicle design,
such as add-on hardware to enhance convenience, safety,
comifort, etc.

We're not suggesting: that energy efficiency will ever
approach 100 per cent for real devices or processes, even
in the remote future. We wish to emphasize, however,
that the present low values of efficiencies indicate the
encrmous opportunity for energy savings and that no
fundamental scientific bartiers exist to prevent substantial
improvements in energy end-use effectiveness. Even a
modest improvement, for example from 8.3 to 9.3 per
cent efficiency, represents a saving of almiost 10 “Quads™
per year at the 1975 consumption level {where 2 Quad
equals 10" Btu’s). This is the energy equivalent of 4.6
million barrels of petroleum per day.

Some analyses mistakenly associate large energy sav-
ings with reduced economic activity. In 1972, for exain-
ple, an analysis for the Chase Manhattan Bank stated al-
most fatalistically that “analysis of the uses of energy re-
veals little scope for major saving. The great bulk of the
energy is utilized for essential purposes, . . . Conceivably,
the use of energy for such recreational purposes as vaca-



tion travel and the viewing of television might be reduced
— but not without widespread economic and political re-
percussions. There are some minor uses of energy that
could be regarded as strictly nonessential — but their
elimination would not permit any significant saving.”

Morte correctly, a report by the Energy and Environ-
ment Division of the Lawrence Berkeley Laboratcries an-
swered that “more informed studies of energy use con-
tradict this analysis. Especially misleading is the subjec-
tive phrase essential purposes, which obscuires the whole
question of efficiency. Careful analysis of energy use has
revealed an enormous potential for energy conservation.
The most recent forecasts from the Energy Research and
Development Administration suggest that U.S. energy
needs in the 1990s could be 20 to 40 per cent below what
was previously expected, as higher energy prices and new
end-use technologies help Americans squeeze more eco-
nomic and personal well-being from every Btu.”

The process known as cogeneration offers an impres-
sive example of the energy savings obtainable using only
current technology. Cogeneration — the combined pro-
duction of electricity and industrial process steam -— of-
fers an opportunity for conservation because steam for
industrial processes is produced at relatively low pressure
and temperature and, hence, does not make good use of
the high-temperature heat available from fuel combus-
tion. The common practice of producing low-pressure
process steam in a fuelfired boiler is therefore ther-
modynamically inefficient. The practice can be made
much more effective by first producing high-pressure
steam i a boiler, then expanding this steam through a
turbine to generate electricity and then exhausting the
steam at the appropriate pressure level needed for the de-
sired process.

The electricity thus produced is obtained at an addi-
tional fuel consumption rate less than half that achieved
by the most efficient central station power plant. Since
over 40 per cent of industrial energy — or about 16 per
cent of all the nation’s energy — is used in the form of
process steam, the potential savings are enormous. In
West Germany, cogeneration accounts for over 18 per
cent of electrical needs, compared to only about 5 per
cent in the U.S. A recent study by Thermo Electron Cosp.
for the Federal Energy Administration revealed that in
just three industries — papermaking, chemicals, and pe-
troleum refining — there exists the opportunity to pro-
duce over 34 per cent of all the nation’s electricity by
means of cogeneration and waste heat recovery.

While long-term dramatic improvements in end-use

efficiencies can probably be made throughout the
economy there will be a significant capital cost involved,
unlike the case with many of the simple measures already
implemented in response to rising energy prices. Such
conservation actions, involving the trade-off of energy
cost savings against initial capital costs, deserve the most
careful attention in formulating a new U.S. energy policy.

Skyrocketing Supply Costs

To understand just how economically sound conservation
measures really are, we can compare capital requirements
for various supply and conservation measures.

On the supply side, diminishing fossil fuel resources
have necessitated the investment of enormous amounts of
capital per unit of energy production capacity. True,
Middle East reserves are still readily accessible. However,
most new petroleum or natural gas production areas
—such as the U.S. outer continental shelf, North Séa,
Alaska, etc. — require anywhere from $10,000 to
$15,000 for each barrel per day of equivalent fuel energy
provided. This translates into a capital demand of about
$4.5 to $6.8 billion for every Quad per year of energy de-
livered. Synthetic gas and oil obtained from coal will be
even more capital intensive, probably requiring more
than $10 billion per annual Quad.

New coal supplies are still obtainable at a capital cost
of $1.5 billion to $2.0 billion per annual Quad. However,
coal mining, processing, and combustion produce serious
environmental and safety problems which may ultimately
limit the rate of coal consumption, or at least cause in-
creases in the cost of supply. Moreover, coal cannot be as
flexibly used as oil and gas. The industrial sector could
undoubtedly substitute more coal to produce steam, for
example, but increasing our reliance upon coal will de-
pend mainly upon its greater use by electric utilities or the
development of economical gasification methods.

Electricity as a form of energy requires a much higher
capital investment. For every Quad per year of delivered
electricity, the capital investment in facilities for fuel
supply, generation, transmission, and distribution will
range from $45 billion for coal-based systems to about
1.5 times as much for nuclear generation. We cannot di-
rectly compare electricity costs with those for coal and pe-
troleum fuel resources, because electricity has far greater
flexibility of usage than does raw fuel. Even so, the capital
cost of coal-based electricity is about $15 billion per an-
nual Quad of coal converted to electricity, or more than
eight times the capital cost of raw coal supply, itself.

Despite its high capital cost, electricity occupies a



unique and vital place in the spectrum of energy forms.
Many tasks exist that can be performed only by energy of
the highest thermodynamic grade, such as electricity. So
electricity is an essential part of a balanced energy supply
system. Electricity should be recognized, however, as hav-
ing both special properties and high capital intensity, and
therefore should not be used as a convenience fuel, as for
home heating,.

The enormous and growing capital required to develop
new energy supplies could injure the entire economy. Ac-
cording to even highly optimistic projections of economic
growth and capital formation, the U.S. economy is un-
likely to produce more than $2.7 trillion for all purposes
over the next decade. Assuming that the long-standing
ratio between business and residential investments pre-
vails, about $1.8 trillion will be available for all business
investments for both new capacity and replacement pur-
poses. A New York Stock Exchange report estimated
that, of that capital, the energy supply industry would re-
quire more than $800 billion.

It is an alarming prospect that we might have to
allocate almost half of all business capital to energy sup-
ply investments alone. In the recent past, the energy in-
dustry has consumed only about one-fourth of total U.S.
business capital, and even this fraction had created grow-
ing stresses in the capital markets. Unless this trend is re-
versed, we will soon be devoting so much of our scarce
capital resources to energy production that other business
needs will suffer a severe lack of investment funds.

A Bargain in Conservation

In contrast to the rising expenditures needed to develop
diminishing fuel reserves, conservation can be put to ef-
fective use with substantially smaller capital commit-
ments.

For example, for only a modest investment we could
reap large improvements in the energy efficiency of the
common window air conditioner. Data published by the
Federal Council on Science and Technology showed that
three commercially available room air conditioners with
exactly the same 5,000-Btu-per-hour cooling capacity
had the following initial costs and energy consumptions:
— $120 for a 4.58 Btw/watt-hour unit;

— %140 for a 5.80 Bru/watt-hour unit;

— $165 for a 8.70 Bru/watt-hour unit.

As you can see, by investing only $45 in additional first
cost — 38 per cent more — one can obtain an efficiency
improvement of 89 per cent.

Since the air conditioner is likely to be used only 500

hours per year, or about 6 per cent ot the time, the energy
saving will be 258 kilowatt-hours per year. However, its
usage is likely to coincide with the period of highest
summer electrical demand. Hence, the $45 increment for
conservation can be viewed as a direct substitution for
more than one-half kilowatt of expensive utility system
peak generation and distribution capacity, having a value
of at least $200.

Unfortunately, user benefits do not reflect the same de-
gree of advantage indicated by the capital cost compari-
son. In fact, the consumer would save only about $18 per
year for 500 hours of use, yielding a gross payback of
about four years. Even this moderately attractive return
can be illusory when the ultimate consumer does not par-
ticipate in the initial purchase decision, for instance if he
lives in a rental apartment or housing equipped by the
builder rather than by the owner.

Another example of high return on conservation in-
vestment is the case of waste heat recuperators. Re-
citperators can provide fuel savings of at least 25 per cent
on most high-temperature furnaces used for controlled-
atmosphere metal processing. The cost of such re-
cuperators is about $1,300 for each combustion burner
on a radiant tube furnace, with fuel savings amounting to
about 125,000 Btu per hour per recuperator. Under not-
mal plant operating schedules, this represents capital cost
investment of $1.5 billion per annual Quad of fuel saved,
compared to the $6 billion per annual Quad cost of new
domestic gas supply. .

With the recent sharp rise in industrial gas prices, the
payback period for recuperators has shortened to about
three to four years, a range that is still only marginally at-
tractive to most industrial firms whose capital budgets
can barely cover essential or “main-stream™ business in-
vestment needs.

The generation of electricity from waste heat also rep-
resents an excellent investment opportunity. A recent en-
gineering study conducted for a major cement manufac-
turer revealed the opportunity for producing 4,700
kilowatts of electricity by capturing waste heat from the
exhaust of the company’s cement kilns using a steam-
electric bottoming cycle system. The cost of the system
was $2.7 million.

If that 4,700 kilowatts were to come half from a new
coal plant and half from a new nuclear plant a capital in-
vestment of more than $7 million would be required for
fuel supply facilities, generating apparatus, and transmis-
sion and distribution equipment. In terms of energy capi-
tal effectiveness, the waste heat recovery system costs less



Capital costs are significantly less to canstruct on-site power
generation systems ai industrial facilities than to build large central
station systems.
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than $25 billion per annual Quad of electricity, or less
than half that of the average investment required for new
coal and nuclear utility capacity.

It is noteworthy that in this particular case the conser-
vation equipment was not installed, and the cement plant
continues to purchase its electricity at 2.5 cents per
kilowatt-hour. Allowing for operation and maintenance
of the steam-electric bottoming cycle, the savings would
have been $775,000 per year; i.e., the energy conserva-
tion investment would be recovered in about 3.5 years.
Since this payback did not meet the company’s require-
ments for discretiondry investments, the proposal was re-
jected. As a result, the failure to implement this cne con-
servation measure in one cement plant causes a continu-
ing loss to the nation of 180 barrels per day equivalent
petroleum. In general, capital investments for on-site gen-

eration of electricity by various schemes are smaller than
those for central power stations, as shown in the chart
at the left. '

These few examples have only scratched the surface of
conservation investment possibilities for industry. We
have identified numerous examples of energy conserva-
tion investments in the steel, aluminum, oil refining, pa-
per, chemical and other industries that significantly out-
perform corresponding investments in new energy
supplies. In other sectors of the economy cost effective
opportunities might include:

— Substitution of diesel engines for gasoline engines in
light trucks, which would require less capital per unit of
tuel saved than does new petroleum supply capacity.

~— Weight reduction in automobiles through material
substitution, which can actually decrease total capital
cost.

Reducing passenger space is also cost-effective, but this
type of energy conservation involves changing life-style
and consumer tastes rather than improving technical ef-
ficiency, which is the focus of this discussion. It is im-
portant to clarify the distinction between these two dif-
ferent kinds of conservation, and to dispel the popular
misconception that conservation is equivalent to belt-
tightening, Such actions, usually taken in response to im-
mediate crises, tend to obscure the real and lasting ben-
efits of conservation through improved end-use effec-
tiveness.

Some Barriers to Conservation _
Because of their economic attractiveness, one might ex-
pect capital investments in conservation to proceed at a
faster rate in the industrial than in the residential or other
sectars of the economy. After all, in industry energy users
are likely to have a greater awareness of first-cost versus
operating-cost tradeoffs. However, industry has not sig-
nificantly outpaced other sectors in improving its energy
efficiency. Where industrial conservation investments
have been made, the decision has often been influenced by
factors other than simple economics; for example, the
threat of outright curtailment of production due to fuel
interruption,

We’'ve identified several reasons behind industry’s re-
Juctance to invest in energy-efficient equipment:
— Most energy-user companies must maintain conserva-
tive debt-to-equity ratios because of uncertainty about the
future availability and cost of financing. Conservation in-
vestments, therefore, do not usually command high
priority in the competition for limited capital funds.

R



The alithors’ Accelerated Conservation Policy would essentially
bring energy demand after a decade to the same level as the 1975
consumption, at the same time allowing a normal economic growth.
This demand is smaller than that forecast in a Federal Energy
Administration plan which relies primarily on prices.
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A canservation policy would drastically reduce the required utility
investment in central station electrical generation capacity, from
$391 billion to $31 billion. An additional $61 billion increment of
power generation capacity would be spent for generation capacity.
at the site of use.
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These funds must first be reserved for essential main-
stream business purposes, such as tooling new products
and expansion of capacity to meet market conditions,
— Criteria for investment payback are more stringent for
manufacturing companies than for regulated utilities
whose risks are lower.

— The pricing of industrial electricity and fuel is largely
based on average, rather than incremental costs of supply.
— Thiese factors tend to credte a major distortion i the
deployment of scarce capital resources to achieve the op-
timum balance between investments in new energy supply
and in energy conservation.

A Plan for Accelerated Energy Conservation
A new government policy stressing energy conservation
could produce major changes in our energy usage pat-

terns in a relatively short time and without impairinig
economic expansion. By comparing energy demand esti-
mates, with and without an accelerated conservation ap-
proach, one can really see the important differences that
might be anticipated during the next decade.

For our scenario of life without accelerated conserva-
tion, let us examine a 1975 report by the Federal Energy
Administration (F.E.A.) entitled, “National Energy Out-
look.” In its ten-year forecast for U.S. energy production
and usage the F.E.A. predicted that higher energy prices
alone could cut 1985 consumption from an uncon-
strained demand level of 123 Quads to about 107 Quads.
Demand would be restricted further, to about 101 Quads,
by some additional conservation measures which were
not specified.

Under the F.E.A. plan, electrification was to increase



Coal consumption under the conservation policy would not rise
nearly as precipitously as under the F.E.A. plan.

from 1.93 trillion {24 per cent of all 1975 energy input) to
3.35 trillion kilowatt-hours (more than 34 per cent in
1985). Thus, with the real G.N.P. expanding at about 3
per cent per year (34 per cent over the decade), total
energy was to grow by 2.8 per cent per year and electri-
city by 5.5 per cent per year. The plan was expected to
produce almost no change in the distribution of energy by
the end-use sectors relative to the pattern existing in
1975: residential and commercial would still comprise 37
per cent of consumption; transportation, 24 per cent; and
industry, 39 per cent.

The F.E.A. projected a shift in energy resources, with
coal rising from 18 per cent in 1975 10 22 per cent in
1985, nuclear energy rising from 3 per cent to almost 10
pet cent {accounting for over one-fourth of electricity
generation), and oil and gas declining from 74 per cent to
63 per cent (the major reduction occurring in electric
utility consumption of these fuels).

To provide a framework for evaluating these forecasts
we have devised an alternative plan which stresses con-
servation measures. Based upon the same growth in real
G.N.P. as assumed in the F.E.A. plan — approximately 3
per cent per year — the alternative approach postulates
no substantial social changes or curtailment of living
standards. This “Accelerated Conservation Policy” is by
no means the only plan that might be considered, but it
illustrates some of the benefits. realizable by more effective
energy end-use.

A key element of the conservation policy is the transfer

of a major portion of the capital now marked for new
energy supplies into investments in energy conservation in
edch of the end-use sectors. An important result of this
transfer will be a major reduction in the total amount of
capital required for all energy investments.

The Accelerated Conservation Policy calls for sharp
curtailment in the rate of growth for electricity, the most
capital intensive form of energy. It also calis for certain
specific measures to improve end-use efficiencies, includ-
ing:

Enforce the mandatory automohile fuel economy stan-
dards already enacted by Congress: Impressive progress is
being made toward meeting the 1980 criterion of 20
miles per gallon (m.p.g.), particularly by General Motors.
The 1977 GM fleet average is projected to be 18.4 m.p.g-

compared to 12.3 m.p.g. in 1974. Much of this improve-
ment was accomplished through improved design and
weight reduction, with little or no sacrifice in interior
space or comfort, Planners should also consider a step-
wise introduction of post-1980 standards, perhaps at a
linear rate from 20 m.p.g. to the mandated 27.5 m.p.g. in
1985. This staged progression will insure that the im-
provements in average fuel economy continue without in-
terruption for the turnover in overall population of
100-million-plus vehicles. The 27.5-m.p.g. goal is a
difficult one, but there are strong indications that this
level can be achieved by such strategies as the wider use of
stratified charge or diesel engines, or both, improvement
in transmissions, further weight reductions, etc. Some
flexibility on the part of Congress with respect to emis-
sion levels of nitrogen oxides may be desirable to reach
the optimum balance between fuel economy and exhaust
pollutants.

Construct alternative electric generation capacity in
liew of 103,000 megawatts (Mw) of planned central sta-
tion capacity. This alternative capacity would include
cogeneration of electricity with industrial process steam
(64,000 Mw); generation by district plants producing
both electricity and space heating for buildings (32,000
Mw); and burning trash to generate electricity (7,000
Mw). Together, these electricity sources would contribute
24.5 per cent of all U.S. electricity. To stimulate this sub-
stantial shift away from central station utilities to the far
more. efficient systems identified above, several actions
will be required, such as mandatory rules for purchase of
surplus industrial electricity by utilities; a restructuring of
backup or demand charges originally designed by utilities
to discourage on-site generation; provision of direct gov-
ernment loans to industries and apartment or commercial



complexes to finance investments in on-site generating
capacity; special taxes on industries and commercial
businesses which do not take advantage of proven cogen-
eration opportunities; and changes in federal, state and
local rules regulating utilities.

Establish efficiency goals for all energy-intensive indus-
trial processing equipment and systems; examples are
blast furnaces, paper-making machines, refinery and
chemical plants, heat-treating eguipment, etc. In setting
such goals consideration should be given to the efficien-
cies being attained in foreign countries where conserva-
tion technology has progressed furcher than in the United
States.

Enact mandatory beating, insulation, and lighting
standards for new residential and commercial constriic-
tion, Standards should provide for optimum utilization of
passive solar measures such as window and roof over-
hang design. We might also prohibit certain practices
such as electric resistance space heating, and limit heat
pump electric heating to those regions having moderate
winter ternperatures.

Enact progressively stricter efficiency standards for all
major energy consuming appliances, such as water heat-
ers, refrigerators, air conditioners, home furnaces, etc.

Phase out natural gas as a fuel, either for central station
electricity generation or for process steam applications in
industry. This could mean either a direct ban on such use,
or a steeply progressive tax on gas fuel that is so misused.
Sufficient gas must be reserved for residential space heat-
ing and for direct-fired high-temperature industrial proc-
esses to avoid excessive growth in electricity demand.

Provide direct government loans and other economic
incentives to finance the retrofitting of houses with con-
servation equipment, including insulation, storm win-
dows, improved furnaces, and other cost-effective sys-
tems. This program should be continued until every struc-
ture in the naton has been modified to an extent com-
mensurate with the capital cost of incremental new
energy supply. These measures probably won’t be comn-
pleted until well beyond 19835, and our projections as-
sumed less than one Quad of savings per year.

Collectively, these and several less important actions
would reduce energy consumption over the next decade
to 80 Quads per year, a saving of 21 Quads relative to the
F.E.A. plan. In effect, energy growth can be almost halted
over the ten-year span while economic activity can still
expand by 3 per cent per year. Moreover, the costly elec-
trical sector would increase to only 2.53 trillion Kwh, a
growth rate of 2.8 per cent per year relative to 1975. The

fraction of total energy converted to electricity, 29 per
cent, is higher than in 19735, but stifl well below the 34 per
cent figure projected by the F.E.A. plan.

" In the Accelerated Conservation Policy, distribution of
energy by end-use sector differs from that of the F.E.A.
plan, with transportation accounting for orily 20 per cent,
and industry rising slightly to 42 per cent. Souices of
energy would change somewhat (see page 35) with nu-
clear fuel contributing only 7 per cent instead of 10 per
cent of all energy. The fraction for oil and gas is about the
same for both plans — 63 per cent — but the contribution
of coal rises from 22 per cent to 24 per cent under the ac-
celerated conservation alternative.

Major contributions to the 21 Quads of total energy

saved under the conservation policy are due to:
— Automobile fuel economy standards (5.6 Quads),
— Alternative methods for electricity generation (2.9
Quads),
— Improved effidencies in industrial processes (4.5
Quads}, and
—— Appliance efficiency standards (2.5 Quads).
The remaining 5.5 Quads of savings result from improved
insulation standards for all new buildings, increased ret-
rofitting of insulation in existing structures, some modest
usage of solar-assisted water and space heating, and
greater efficiency in trucks due to wider use of diesel en-
gines, improved scheduling practices, drag reductions,
etc.

None of the measures we’ve proposed, except for far-
term automobile efficiency improvements, requires un-
proven technology. Moreover, the overall improvement
represents only a modest aggregate gain in the absolute
efficiency of devices and processes. In fact, under our pol-
icy the average efficiency of energy utilization increases to
10.9 per cent — only 2.6 percentage points over the 8.3
per cent we mentioned earlier. Approximately one-third
of this gain is attributable to automobile fuel economy
improvements alone.

What Cost Conservation?

The most striking difference between the Accelerated
Conservation Policy and the F.E.A. plan is the amouit of
capital needed to implement these alternative programs.
Over the 1975-t0-1985 decade the F.E.A. plan would re-
quire $570 billion for energy supply and $78 billion for
energy conservation, for a total mvestment of $648 bil-
lion. In sharp contrast, the Accelerated Conservation Pol-
icy would require $61 billion for supply and $157 billion
for conservation, for a total of only $218 billion — fess
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Because of the slower growth of electrical demand, capital
investment requirements for generation capacity, transmission
and distribution, and fuel production facilities will be far less.

than half the F.E.A. capital requirements.

These enormous capital savings are due in large part to
sharply lower central station electric generating capacity.
Less generating capacity investment is needed, not only
because of reduced total electrical demand, but also be-
cause of the lower cost of alternative combined-cycle
generating equipment, such as cogeneration. As you can
see on page 35 and following, the conservation policy will
thus result in significant savings on nuclear and fossil
generating plant construction, and on coal, oil and gas
consumption.

Savings on petroleum consumption will have a dramat-
ic effect on imports. Accelerated conservation policies
produce a net surplus or reserve of 4.5 Quads per year of
natural gas by the end of the decade as is shown by com-
parisons of F.E.A. projections of maximum natural gas
supply with our calculations of demand under a conser-
vation policy. Required petroleum imports will be only
5.3 Quads or 2.4 million barrels per day — about one-
third the present level of imports. Even if natural gas price
controls were continued, the Accelerated Consérvation
Policy would curtail usage enough to almost exactly bal-
ance F.E.A.’s domestic supply forecast of 17.9 Quads for
price-controlled supply. In contrast, the previous F.E.A.
plan with complete price deregulation achieves zero im-
ports in natural gas, but still requires the import of about
6 million barrels per day of petroleum — over 13 Quads.

There are clear and compelling economic advantages to
the nation for conserving more energy. Before this can oc-

10

The greatest dividends of an Accelerated Conservation Policy
occur because of sharply reduced oil and gas demand. In effect,
accelerated conservation measures become the second most
important energy source in 1985,

cur, however, we must resolve the differences between
two different sets of economic assessments that ultimately
determine how we balance energy conservation. The
problem is that investment decisions on conservation are
generally made by a completely different group than that
responsible for capital investments in energy supply.
These two groups operate under substantially different
ground rules for return-on-investment and access to capi-
tal markets. For example, the return-on-investment for
energy conserving equipment required by energy users in
industry is much higher than that for electricity plants
achieved by regulated utilities, and the debt-to-equity
ratio of manufacturing industries is much lower than that
of utilities. Thus, it is totally unrealistic to suppose that
the so-called “free market” approach will produce an op-
timal allocation of the nation’s scarce capital resources
among energy supply and conservation options.

Nothing resembling a free marketplace exists today,
given the fact of cartel pricing for petroleumn, and consid-
ering the long history of massive federal subsidies to the
energy supply industry — research and development
grants, depletion allowances, guaranteed return on utility
investments, et¢, This fact has often been obscured by
those who promote price deregulation as the only means
for a comprehensivé energy policy.

Strong Regulation Needed
Qur proposed policy for accelerated energy conservation
depends heavily upon mandatory measures to improve
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awareness that capital investments in energy-saving de-
vices can often yield greater dividends than comparable
Investments in new supply. Given appropriate stimulus,
then, it is quite likely that the U.S. economy will make
substantial progress toward more efficient end-use of
encrgy over the next ten years, Unfortunately, there is lit-
tle appreciation of the fact that conservation can play a
major role in our long-term energy future, This miscon-
ception must be changed so that we can focus attention
upon the task of developing the new conservation tech-
nology needed to insure continuing reductions in energy
consumption in the period beyond 1985,

Perhaps the most decisive of all arguments in favor of
conservation is the dividend that such a policy can buy in
terms of time -— the time needed for a thorough, search-
ing, and balanced investigation of all possible energy
supply alternatives, including the complete costs of their
environmental and safety impacts.
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