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REGULARIZATION OF
BUSINESS INVESTMENT IN THE ELECTRIC

UTILITY INDUSTRY'
EDWARD W. MOREHOUSE

GENERAL PUBLIC UTILITIES CORPORATION

Introduction
THIS PAPER explores the possibilities of regularizing business invest-
ment by the electric utility industry. The program for the conference
adds, "as means of maintaining high productive employment in a
private enterprise economy."

This ultimate goal of "high productive employment" as an incen-
tive for regularization of investment is of less importance in the
electric utility industry than in other industries, as data submitted
later tend to show. Electric utilities already have achieved a rela-
tively high stability of employment of operating personnel, and the
impact of investment on wages and employment in electric utility
operations is relatively less significant to the total economy than it
is in other industries. Any contribution that electric utilities might
make by stabilizing their capital expenditures would be a contribu-
tion to employment stability generally, and particularly to employ-
ment in the building of plant, or the manufacture of plant and
equipment items, needed by electric utilities. These indirect em-
ployment effects would bulk larger than the direct effects on the
number of employees used in utility operations.

Maintenance of employment in a private enterprise economy is
interpreted as limiting our consideration to stabilization policies that
are consistent, or not incompatible, with continued private enter-
prise. In other words, ccstability must be operative with something
like the present degree of freedom of economic behavior for the
individual, the group, and the firm."2 This puts a major "constraint"
on stabilization policies, especially in the electric utility industry. It
raises the question in my mind whether the stabilization of govern-

1 While the opinions expressed in this paper are my own, I should like to
acknowledge the assistance of C. K. Drake and D. C. Blair in the preparation
of the appendices and the assistance of J. B. Liberman in the preparation of
the text.

2 George L. Bach, "Economic Requisites for Economic Stability," Proceedings
of the American Economic Association, 1949, American Economic Review, vol.
40, May 1950, p. 156.

213



ELECTRIC UTILITY INDUSTRY

ment investment in electric power facilities is intended to be, or
should be, excluded from examination.8

MEANING OF TERMS

Business investment is defined in the prospectus of this conference
as "gross business expenditures on goods and services to be recouped
in some future accounting period." In the parlance of the electric
utility industry, this means expenditures for new or replacement
plant and equipment that can be capitalized in the plant accounts.
Such expenditures are usually summarized in a so-called capital or
construction budget. Excluded from consideration are expenditures
for spare parts, fuel, and various other operating and maintenance
materials and supplies that are often used in more than one yearly
accounting period. Such materials and supplies and fuel inventories
are of appreciable dollar significance in the economy of the indi-
vidual firm and of the industry (the electric power industry uses
about 100 million tons of coal a year now), yet they are excluded
from consideration here, because they are not treated as part of the
construction budget. In some of the figures and much of the discus-
sion I shall deal chiefly with expenditures for generating plant.
These are a large proportion of the total. Expenditures for transmis-
sion plant, and to a lesser degree for distribution plant often follow
or go along with generating plant additions.

Regularization, in the conference prospectus, "implies a reduction
in the traditional cyclical concentration of expenditures in periods
of business prosperity." No indication was given in the conference
prospectus as to the degree of regularization of business expendi-
tures on which it was desired that authors focus attention, except
as this could be inferred from the stated goal of stabilizing employ-
ment. That goal seemingly contemplated equalizing capital ex-
penditures in prosperity and depression, at least to the extent that

Emile Despres, A. G. Hart, Milton Friedman, P. A. Sarnuelson, and D. H.
Wallace, "The Problem of Economic Stability," American Economic Review,
vol. 40, September 1950, p. 523: "Shifts in the timing of construction of some
public buildings, river improvements, power facilities, public housing, and the
like, would do no harm. The question is therefore raised whether such heavy
public works cannot be hurried forward in case of a slump and slowed down
in case of a boom, and thus used to temper economic fluctuations. In the past
this sector of government expenditure has often behaved perversely, growing in
prosperity and shrinking in slump. There would be widespread agreement
among economists that the least that should be done is to correct this destabiliz-
ing tendency by a closer approach to regularization of government expenditure
on heavy public works." (Cf. appendix to this paper, table 10.)
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such expenditures contribute to steady employment. At the con-
ference itself discussion ranged from "contracyclical irregulariza-
tion," through stabilization, down to a policy of merely continuing
the placement of new orders for productive facilities and equipment
for a period of a few months up to a year after a cyclical downturn
occurs, together with completing major commitments that had been
made for such construction at the time the business cycle turned
down. Had this last, very limited degree of regularization been
specified in advance, much of the appraisal in this paper would have
been omitted or materially altered, but I understood that an
appraisal of policies that would effect a greater degree of stability
was desired.

The electric power industry, as customarily thought of, has three
main segments. The largest segment consists of investor-owned
public utility companies, which serve the general public, directly or
indirectly. In addition, some private manufacturing companies own
their own electric power generation facilities. These privately owned
industrial plants are ordinarily excluded from electric utility in-
dustry figures. Finally, there is a growing segment of the industry
that consists of government-owned plants and transmission or distri-
bution systems. These now constitute about 20 per cent of the
electric power industry supplying the public. Sometimes the avail-
able figures relevant to the problem include, and sometimes they
exclude, the government-owned part of the industry. Most of the
compiled figures exclude industrially owned plants since they ordi-
narily do not provide appreciable amounts of energy for general
public use. Wherever possible, the scope of the electric utility
industry figures will be stated. For the most part, however, the
relevant figures (except as to capacity and peak loads) are supplied
by, and pertain to, only the investor-owned electric utility com-
panies.

Some so-called electric utility companies also render other types
of service, such as the provision of gas and steam heat. In most cases,
however, relevant figures do not segregate such nonelectric utility
operations, so that some data for the electric utility industry, par-
ticularly plant investment and income, include data relating to
other utility operations, notably gas. According to the latest available
Federal Power Commission (FPC) figures, such nonelectric or
"other utility operations" contributed less than 10 per cent of
operating income of electric utility companies and required some-
what more than 10 per cent of total utility plant.
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LIMITATION OF ELECTRIC POWER

Although the writer was asked to analyze problems of regulariza-
tion in both the electric and gas utility industries, it was deemed
feasible to cover only the electric industry in any detail. The rapid
expansion of the supplies of natural gas is causing a technological
transformation, indeed a revolution, in the gas industry. Year-by-
year data for all segments of the gas industry—natural, manufac-
tured, and mixed—are not available for a period long enough to
afford any reliable basis for appraising the problems or possibilities
of future regularization. Furthermore, consideration of the regu-
larization problems of the gas industry inevitably involves other
industries, such as oil, that are highly competitive with gas in the
market for space heating. With the recent trends in markets and
prices of gas and other fuels, the problems of regularizing invest-
ment in the gas industry become too complicated, and the prospects
too obscure, to consider it in addition to electric power.

GENERAL APPROACH

The general approach in this paper is partly from the industry point
of view and partly from that of an individual utility company. There
is no modal type of individual firm in the electric utility industry.
Although individual utility companies have many common charac-
teristics, there is nevertheless a great deal of variation among com-
panies in such matters as size; capital structure; types of areas
served; proportions of various classes of business; rate of growth;
character of management and direction; and the physical, regulatory
or legal, and political conditions under which service has to be
rendered. It is very unlikely that the officers and directors of a single
utility company would follow a regularization program against an
opposite trend in the rest of the industry or could do so and still
survive. Nevertheless, in appraising the feasibility of such a program
the benefits and costs were viewed largely from the standpoint of
the management of an individual public utility company, although
some clues as to the relative importance of some types of benefits
or costs were derived from industry-wide

I considered analyzing regularization programs in terms of pro forma state-
ments of a sample public utility company assumed to follow this program. The
approach was abandoned in view of the gaps in information, the assumptions
required, and the question whether the result would be sufficiently representa-
tive of the industry. Obviously the regularization problems of an area type,
integrated system such as that of the American Gas and Electric Company,
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In general, this paper deals with a qualitative analysis, rather
than a quantitative appraisal, of the benefits and costs of a regu-
larization program. The size of the task of evaluation and the de-
ficiencies of the available data preclude any other approach.

I shall deal with the subject in the following manner: Most of the
relevant tabular and chart material has been concentrated in a
statistical appendix with an introductory summary, on the basis of
which some comments and generalizations in the text are ventured.
These data and the text comments follow this pattern:

1. Description of some basic characteristics of the electric utility
industry that affect regularization of plant expenditures

2. Capital budget procedures
3. The extent of irregularity in past plant expenditures, 1925-1950,

and the outlook today
4. Chief advantages and disadvantages (benefits, and costs and

barriers) of a regularization program
5. Summary

Some Basic Features of Utility Operations
BASIC CHARACI'ERISTICS OF ELECTRIC UTILITY INDUSTRY AFFECTING

OF PLANT

Sometimes there is a tendency in interindustry economic compari-
Sons to treat electric utilities as if they were like an ordinary goods
manufacturer, for example, of automobiles. This has led to some
mistaken ideas of how electric utilities can or should be operated.
This is particularly true in the kind of problem here being con-
sidered. Therefore, it seems important to recall some of the special
characteristics of electric utilties that have a bearing upon steadying
plant expenditures. At least four are of special importance here:

1. Regulation. Electric utility companies are subject to govern-
ment regulation that in degree and scope is not matched in any
other industry, unless it be railroad transportation. Government
regulates the affairs of investor-owned electric utilities on all levels—
federal, state, and local. Such regulation includes control of prices,
profits, security issues and sales, accounting, depreciation, extensions
and grade of service, and even, in a very few jurisdictions, plant
expenditures and capital budgets. Not all jurisdictions have the

with a service area extending over several states from Michigan to Virginia, are
not the same as those of a system like the Consolidated Edison Company of
New York, serving a single, concentrated metropolitan area.
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same scope of regulatory power or exercise their powers to the same
degree. Local governments have generally retired from the utility
regulatory field, except as to use of public streets, although there
are some areas, such as Ohio, where franchise regulation still plays
a prominent role. Also, some subjects are under the control of two
or more regulatory agencies at different levels of government.

Recent regulatory policies have produced a reorganization of the
industry from the standpoint of management control. In the Public
Utility Holding Company Act of 1935, the Congress declared a
national policy of limiting holding company control of electric and
gas utilities to moderate-sized, regional groups of interconnected
utilities that can show justification for continued common control.
Of the approximately 300 Class A and B electric utility companies
now in existence, only a minority in terms of number, revenues, or
assets are now under holding company control, whereas before 1935
a majority had centralized holding company control of financial and
major operating policies. The majority of the larger electric utility
companies are today directed and managed independently, each by
its own board of directors and officers. In addition, there are hun-
dreds of smaller utilities, whether privately, municipally, or coopera-
tively owned. This split-up of the industry's management organiza-
tion has an important bearing upon the feasibility of a coordinated
national policy of regularizing electric utility plant expenditures.

2. Legal position as regulated monopoly. Quite generally now,
electric utilities have a practical, 'if not legal, monopoly of electric
utility service to the general public within their service territories.
This does not mean that utilities are without competition from
alternative sources of energy—oil, gas, coal, etc.—or from customer-
owned plants. It merely means that within service territories, to
avoid wasteful duplication of investment, there is generally only
one investor-owned utility licensed to serve the general public. How-
ever, on the horizon or nearer, there is always the potential govern-
ment-owned or government-sponsored competition (e.g., TVA, BPA
(now CPA), SWPA, REA cooperatives).

This privilege of territorial monopoly carries with it correlative
duties. These include, of course, submission to government regula-
tion and the duty of serving all applicants for service, without
discrimination and upon demand. An electric utility that failed to
keep reasonably abreast of public demands for service would risk
forfeiture of its franchise.
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8. Service characteristics. Electric utilities render an instantaneous
service that cannot be stored directly in commercial quantities to
meet later peak demands. The service is expected to be instantly
available on demand of the customer in his premises. Advancing
technology has brought the industry's service standards above the
minimum requirements of regulatory bodies and has led customers
to expect that service will be delivered at home, store, or factory at
any time when demanded by the flip of a switch controlled by the
customer. Moreover, the quality of that service is expected to permit
electric clocks to keep accurate time.

These service characteristics and standards mean that electric
utilities have to plan their plant expenditures to have capacity to
meet peak loads, the sizes of which are essentially controlled by the
users,5 and to provide a margin of capacity above peak loads suffi-
cient to take care of sudden upsurges of demand, emergencies due
to weather or other factors, and errors in forecasting customer
behavior.

4. Large capital requirements. Electric utilities require large
plant investment per dollar of annual revenues. Customarily electric
utilities require from $3 or $4 up to $6 or $7 of plant investment for
each dollar of annual revenue, depending on whether the plant
facilities needed include generating stations and whether these are
predominantly steam- or hydro-powered. This means that each
dollar of plant investment "turns over" on the average in from three
to seven years (instead of a few months to a year, as for most manu-
facturing or trading corporations). This precludes financing any
sizable construction budget out of depreciation accruals and Un-
distributed earnings alone. The need for raising large amounts of
new capital makes the maintenance of adequate earnings to cover

5 Investor-owned electric utilities generally do a considerable amount of pro-
rnotional work designed to locate new loads in the areas they serve and to
stimulate new uses or more intensive uses of electricity by existing customers.
To some degree, therefore, an electric utility company can by its own efforts
affect its rate of growth and the combined efforts of all companies affect the
industry's rate of growth. But the user chooses where to locate and whether to
install a new process or to buy a new piece of equipment. The most striking
instances in which individual utility companies have shaped their own growth
are those where they have induced new industries, such as chemicals and light
metals, which require large amounts of power, to locate in certain areas, bring-
ing with them new residential and dependent commercial loads.

In Robert W. Hartley, America's Capital Requirements: Estimates for 1946-
1960, Twentieth Century Fund, 1950, utility plant is included in the group the
demand for which "over any given time would . . . be determined by the pre-
vailing level of economic activity" (p. 7).
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interest and pay dividends of prime importance in attracting capital
on favorable terms in competition with unregulated industries.

Moreover, this large plant investment on the average has a rela-
tively long life in service. It is not unusual to find in this industry
properties with average over-all service lives of from thirty-five to
forty years or more. With the importance of technology joined to
long-lived plant and a fairly rapid rate of growth, plant obsolescence
and inadequacy and the proper location and design of facilities
become of unusual significance in the economy of the individual
firm.

Finally, it should be remembered that the electric utility industry's
large, long-lived plant requires a long planning cycle. It takes at
least three years now to build and bring into operation a major new
power plant, and the decision to build is itself preceded by many
years of system planning.

CAPITAL BUDCET

A study of the feasibility of a contracyclical or substantial regu-
larization program must take into account the usual capital budget-
ing procedures of most utility companies. The large plant expendi-
hires per dollar of revenue, regulatory limits on prices and earnings
and consequent need to rely heavily on external sources of new
capital, the need to keep plant capacity abreast of peak loads, and
the length of time necessary between conception and operation
(usually two or more years in the case of a new generating plant)—
all these combine to make capital budgeting and fiscal planning
major and crucial functions of an electric utility company. Most
electric utility companies of any appreciable size have a yearly con-
struction budget and also a medium-term budget of three to five
years, usually expressed in dollar estimates. Many also have longer-
term budgets in the sense of system plans for the physical develop-
ment of generating and transmission plant at least, facilities that
involve looking forward ten or more years. When a generating plant
or transmission line is built, such facilities are expected to be used
for several decades. Consequently, the location and design of such
plant facilities involve decisions with which the utility company
must live for a long period of time. Thus forward planning on a
long-term basis is no novelty to utility company managements. It is
a daily occupation for part of the management personnel. But it is
also fraught with unusual hazards.
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Though details will vary from company to company, the usual
yearly budget procedure is about like this. In the early fall, each
operating department of the company is asked to submit its con-
struction budget requests for the following year or years. These are
compiled by a budget officer (who may be the treasurer, comp-
troller, or another official) and reviewed by a budget committee.
After conferences or exchange of memoranda, a proposed budget
for the year is submitted to executive officers for review and ap-
proval.° If they agree, with or without revisions, the yearly budget
is ordinarily submitted to the board of directors for information or
approval. Usually at the same time a longer-term budget for three
or five years is submitted for information.

An annual construction budget submitted for directors' informa-
tion or approval is usually accompanied by a fiscal plan for raising
the cash necessary to finance the budget. This financial plan sum-
marizes the internal cash resources available for construction pur-
poses, such as depreciation accruals and undistributed earnings; the
external cash requirements; and suggested means for raising such
new capital from outside sources.

It will be apparent that budget making involves a large number
of persons and a wide range of supervisory personnel from directors
down to department supervisors. Any regularization program would
have to be approved by all these levels of management supervision.

Plant Expenditures, 1925-1950, and Future Prospects
In the statistical appendix to this paper I have brought together
readily available data on plant expenditures, plant capacity, em-
ployment, and wages in the electric utility industry.7 These statistics
pertain to the period 1925-1950, but I have added some estimates
for the future in table 29 and some projections to 1970 in table 25
and chart 3. Plant capacity data for 1925-1950 have also been rear-
ranged to illustrate different possible regularization programs (see
tables 20-23).

The period 1925-1950 was selected for review to determine the
dimensions of several conceivable regularization policies and to

6 This is usually subdivided into "carry-overs" from the preceding year (be-
cause of length of construction period in many cases), minor projects (each less
than a certain sum, say, $5,000 or $10,000), and new major projects.

Because of the decision to limit this paper to electric utilities, gas industry
data are largely omitted, except where they are customarily combined with
electric operating data because of the large number of combination electric and
gas companies and the difficulties of separating gas operating data.
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afford some basis in experience as an aid in evaluating the benefits,
costs, and risks involved.

Consideration of such data warrants the following generalizations
and conclusions, in my opinion:

1. Electric (and gas) utilities occupy a minor place in the total
economy in terms of participation in national income, corporate
sales (gross revenues), gross income, number of employees, and
wages (tables 1-4, inclusive).

2. In terms of plant expenditures, as would be expected, electric
(and gas) utilities, though still in a minor place, play a larger role
(table 8).

3. On the other hand, electric (and gas) utilities are a relatively
stable segment of the total economy. Measured by range of fluctua-
tion from the average, electric and gas utilities, in most respects,
have about half the range found in other industries. They have
therefore already achieved in some measure what is sought by a
policy of regularization. Plant expenditures by electric utilities,
however, though less irregular than plant expenditures in industry
generally, do not show the same degree of relative stability as other
phases of their operations. In this respect electric utilities reflect
their basic characteristics (tables 8, 10, 14, and 16, especially).

4. Electric utilities and the use of electricity have grown more
rapidly than population or industry generally (tables 15, 16, 18,
and 19).

5. Technological advance and the expansion of power system
interconnections have improved plant use factors and reduced re-
quired margins or reserves of capacity, even with such rapid growth
(tables 14 and 18).

6. The measurable benefits of a regularization program to electric
utilities, judging from past experience, are chiefly in the form of
lower over-all plant investments and fixed charges (taxes, interest
and return, and depreciation), but the size of these benefits is
dependent on how much construction costs fluctuate in sympathy
with price changes, whether fixed charges move in sympathy and
at a favorable pace with construction costs, and the nature and
amount of offsetting costs.

7. Past conditions are not likely to be exactly repeated and thus
do not afford convincing criteria of net benefits from a future regu-
larization program.

8. Any future regularization program in the investor-owned elec-
tric utility industry must be flexible, easily adaptable to altered rates
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of growth, and integrated with usual methods of forecasting and
shaping construction budgets. In addition, if such a program were
started within the next two or three years, consideration would need
to be given to the unusual conditions today. Investor-owned electric
utilities now, while in the closing stages of making up plant deficien-
cies arising from government wartime limitations, are also confronted
with greatly stepped-up new capacity requirements arising from
defense mobilization activities.

9. The economic and political conditions and outlook at the end
of 1950 differ vastly from 1925 and need realistic appraisal in
shaping a feasible regularization program for the future.

These highlights of differences in conditions in 1925 and 1950
need to be kept in mind:

1. In 1925 transmission interconnections had not progressed very
far and boiler and turbine equipment was less reliable, which made
relatively large capacity margins (30 per cent to 50 per cent) neces-
sary to insure reliability of service. By 1950 electric power systems
were largely interconnected and capacity reserves pooled, for
emergency purposes at least; and although capacity margins on the
average had dropped below 10 per cent in postwar years, construc-
tion programs were under way to bring these margins to a safer 12
per cent to 15 per cent.8

2. Today utilities operate in a "laboristic" or collective bargaining
economy;9 they face high and probably continuing high taxes rela-
tive to tax levels before 1930, but with the huge federal government
debt and concern for interest rate levels, costs of capital (exclusive
of the effect of income taxes on equity capital) are relatively low
compared with 1925 and seem destined to remain at relatively lower
levels than a quarter century ago.

3. Investor-owned electric utilities were in a stronger financial
position in 1950 than in 1925; they were differently organized, had
made greater technological progress, had relatively high load factors

8 The margins of capacity shown in various tables in the statistical appendix
are probably somewhat understated because generating plants frequently have
some overload or peaking capability above the name-plate ratings used, com-
bined non-coincident peak loads are usually more than coincident peak loads of
individual electric systems, and interconnections and purchased power tend to
reduce reserve capacity requirements and make available additional reserves to
meet emergencies in a given area. For example, on this practical basis, the
reserve margin in 1950 would be 10.5 per cent instead of 7 per cent as shown
in table 14.

9 Sumner H. Slichter, The American Economy, Knopf, 1948.
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and customer usage, with the latter destined to grow at perhaps
even a faster rate.

4. Utility companies in 1950 were subject to more government
regulation than in 1925 and they also now have a substantial degree
of competition from government-owned and -promoted enterprises.
The 1950-1951 political environment, if not hostile or unfriendly, was
at least not strikingly sympathetic to investor-owned electric utilities.

5. International political conditions favor a continued high level
of economic activity and taxes and of government interest in, and
concern for, plant expenditures, and consequently of government
control of economic activities. Present economic and political forces
seem to have built "cushions" into the economy that will help to
moderate future fluctuations in prices, wages, costs, and business
activities.

This 1950 environment compared with 1925 suggests that a future
regularization program of plant expenditures for investor-owned
utilities should have certain basic features if it is to win the votes of
corporate directors or regulatory officials. It should be reasonably
supported by estimates of benefits in excess of costs or calculated
risks. It should be checked against an appropriate growth curve for
population and usage, both in each utility system's service area or
pool area and for the industry generally. It should be flexible, sub-

to quick expansion or contraction as against the rigorous
requirements of a regularization program, depending on develop-
ments in government regulation or competition.

Advantages and Disadvantages of a Regularization Program
"The desirability, from the standpoint of maintaining high and
stable employment and national income, of reducing the amplitude
of these swings in capital expenditures by private firms is clear.
Business leaders have quite generally recognized that they would
make an important contribution to economic stability by smoothing
out cyclical fluctuation in their capital expenditures, but the prac-
tical question for each firm to face is how far it can go in this
direction without incurring too much cost and

I believe most utility company executives would agree with this
generalization by Professor Dean. Most of them would be eager to
make as much of a contribution to general economic well-being by
steadying their plant expenditures as is practicable considering the

Joel Dean, Capital Budgeting, Columbia University Press, 1951, p. 150.
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risks involved and their responsibilities to investors. In a private
enterprise system, a regularization program would have to realize
benefits above its costs to the individual firm, but forward-looking
utility managers would alsO have an eye for its long-run benefits,
realizing that the prosperity of the individual firm is linked with
the prosperity and well-being of the communities served.

Widespread adoption of steadier plant expenditures regardless
of cyclical ups and downs might bring some important benefits to
the electric utility industry. Electric plant expenditures, however,
are not a sufficiently large proportion of total capital outlays in the
national economy to be the sole, or a very important, balance wheel
for stabilizing the entire economy (table 8, cal. 10). For the indi-
vidual utility, a steadier labor market would permit more carefully
planned recruitment of new employees, possibly securing higher
quality personnel, and would certainly make collective bargaining
easier, tending to stabilize wage rates and costs of fringe benefits, in
which utilities are in the vanguard among all industries.

Limiting regularization to completion of major commitments on
capital outlays or continued placement of new orders for a few
months up to a year after business downturn would make relatively
minor contributions to "full productive employment," and then
chiefly. for equipment manufacturers and construction contractors,
except where a utility employed its own construction forces.

The other utility gains from general stabilization of the economy
merge into the direct benefits a utility company might secure by
regularizing its own plant expenditures. Since these benefits often
have their associated costs and risks, advantages and disadvantages
will be considered together under several headings. In this analysis
I have in mind greater degrees of regularization of plant expendi-
tures over the business cycle than the limited degree outlined in
the preceding paragraph.

SAVINGS IN CONSTRUCrION COSTS AND FIXED CHARGES

Theoretically, a saving in construction costs could be anticipated by
transferring plant expenditures from periods of prosperity and higher
prices to periods of depression and lower prices. Such savings would
prove illusory, however, if fixed charges (or operation costs) in-
creased in depressions in greater proportion than construction costs
were reduced.

The saving from constructing more plant at lower prices may not
be in reality so great in the future as it probably would have been
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the 1925-1950 period. Not only may the swings in construction
costs and materials and equipment prices be less from now on, but
also it is uncertain to what extent organized labor in the construc-
tion trades will be willing to accept lower wage rates or to work
harder or more efficiently when business activity falls off. In any
event, this benefit tends to be reduced or eliminated, except as it
arises from better work scheduling, by the stabilization of prices
and wages promised by a regularization program in the economy as
a whole.

Better work scheduling should enable some savings to be realized
in construction costs in all three divisions—direct, indirect, and
overhead costs—into which such costs are customarily divided in
utility accounting. With a more stable demand for their products,
equipment and materials manufacturers should be able to quote
better prices, especially if standard equipment designs are used (see
table 27). An electric utility, without the pressure to meet construc-
tion deadlines that has existed since World War JJ,h1 should be able
to plan and schedule construction more efficiently, avoiding bottle-
necks in the sequence of equipment installation. Better scheduling,
with reasonable cooperation from union officials, should reduce the
risks of jurisdictional stoppages, reduce waiting time, reduce over-
time labor at premium rates of pay, and generally increase labor
productivity and reduce today's stretched-out construction periods.
These gains would also bring savings in both indirect costs (uses of
tools and equipment, transportation time, stores expense, compensa-
tion insurance, etc.) and overhead costs (engineering, interest, taxes
and insurance during construction).

Some additional savings might come from better organization for
construction. At present, only the larger utility systems can afford
to maintain their own construction organizations. A regularization
program might open up this opportunity to some medium-size utility
companies with resulting economy.

The present feverish construction activity jeopardizes the future
realization of these possible construction cost savings. Several mil-
lion kilowatts of capacity are now being built at high prices and
costs that, under a regularization program, might be built at lower
costs at some later time.

11 At the present time, reduced margins of capacity, accelerated load growth,
materials shortages, and prolonged periods of construction intensify the need
and difficulties of maintaining construction schedules. The penalty for not doing
so may be capacity shortages requiring load adjustment or curtailment, or defer-
ment of operating economies.
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Whether possible savings in construction costs would be offset by
higher fixed charges of taxes, interest, or dividend requirements
(depreciation charges will be dealt with later) is a matter for
conjecture.

I believe that tax rates will not fluctuate as much as formerly.12
Because of political conditions and the requirements of a "laboristic"
economy, tax burdens on even the more stable incomes of electric
utilities might become onerous in a period of depression, even
without much upward revision of tax rates for raising funds to
relieve unemployment. Increasing tax burdens combined with falling
utility incomes would make the financing of a regularization pro-
gram more difficult unless some tax relief to encourage regularized
plant expenditures was provided.

Such tax relief might take different forms, such as accelerated
amortization of forward expenditures for plant (as in the case of
defense expenditures now) or deduction from taxable income of
both interest and dividend payments on securities issued to finance
forward construction. At present tax levels, relief of either kind
would be the most welcome form of governmental assistance, pro-
vided such relief in needy cases were not translated quickly by
regulatory bodies into lower rates not otherwise justifiable. Of the
two forms of tax relief, however, the dividend deduction method,
even if for a limited period of time (e.g., until the forward construc-
tion period is deemed ended), would be preferable to accelerated
amortization for a fixed number of years. The latter method, even
today, is not being used by some companies entitled to it because
they do not anticipate any drop in the tax rate that will assist them
in bearing full tax liability when the amortization period ends. But
to other companies immediate tax relief would promise enough
benefits from construction cost savings under a regularization pro-
gram to induce them to risk losing those benefits in other ways.

It seems unlikely that the government would permit interest rates
to rise as much as they did in the early 1980's. On the contrary,
government monetary policy and the reduced demand for capital
funds, together with the greater stability of utility bond interest
coverage which would make them more attractive to investors, might

12 If, from 1925 to 1950, utilities had followed program A (table 20) for
regularization of building, a major part of any savings would have arisen from
the large differences in tax rates in the earlier and later years of that period
(table 12). A return to pre-1936 tax levels seems outside the range of prob-
ability today.
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lower utility interest rates for a year or so after a downturn occurred.
Sooner or later, however, judging from very recent experience, some
rise in interest rates is likely (table 13). Whether this rise of interest
rates and requirements, together with dividend requirements, on the
new securities issued to finance regularized plant outlays in a depres-
sion would be enough to offset any probable savings in construction
costs from a regularization program is debatable. A clear answer
to such a question likely to be raised by corporate directors is not
apparent from general analysis.

The chief barrier to a regularization program is the probability
of higher dividend requirements in a depression. Utilities are already
under pressure to regularize dividends so as to make their stock
attractive to new investors. Imagine the position of an electric
utility experiencing sagging revenues and income, but trying to keep
up plant expenditures according to a regularization program and
facing the need to pay additional dividends to attract new equity
capital under depressed economic conditions! In these circumstances,
the savings from continued plant expenditures must be demonstrably
great; tax relief from the government must be sufficient and assured
for a period of several years; adequate rate or other relief from a
regulatory body must be assured and not reversible by a later com-
mission; or funds to finance the construction must have been ac-
cumulated in advance expressly for this purpose or must be available
for borrowing at not too high cost, before a board of directors of
an electric utility would approve such a construction budget, espe-
cially if retrenchment were the general order of the day.

In general, therefore, potential tax savings and lower construc-
tion costs seem to be the chief net benefits from a thoroughgoing
program.

SAVINGS IN OPERATING AND ENGINEERING EXPENSES

Some savings in operating and engineering costs should be realizable
from the steadier pace of plant construction.

Four types of operating savings are potentially realizable. These
are savings in fuel costs, labor expense, and production costs from
base loading of newest units, and savings from more efficient
maintenance scheduling.

Savings in fuel costs are apparent from the trends in pounds of
coal per kilowatt-hour (table 17) if a regularization program
advances installation of more efficient units.

Savings in generating labor expense are possible with advance
228



ELECTRIC UTILITY INDUSTRY

installation of modern power plants. Properly designed plants can
be operated and maintained by labor forces a great deal smaller
than those in plants built even as recently as just before World
War 11.13 There may be some greater total labor expense from
having to man power plants earlier than on customary scheduling,
but the expense per kilowatt-hour should be less.

It has long been the practice of electric utilities to operate their
newest generating units as base load plants and thus to reap the
benefit of their efficiency. This practice would surely continue. To
the extent that new units are added ahead of normal load growth,
they will be available for these economies.

The summer valleys in the typical electric load curve heretofore
have been a boon to electric operating men because they gave time
for taking generating and boiler equipment out of service for needed
inspection and overhaul. Those valleys are filling up. Many utilities,
if they do not have strong interconnections with adjacent systems,
are hard-pressed nowadays to find the time to do this needed work.
Under a regularization program, capacity margins would tend to be
higher in depressions, and maintenance outages might be more
economically scheduled to avoid paying premium wage rates for
week-end work or overtime. The opposite condition would occur in
prosperity when load growth reduced capacity margins to minimum
safe operating levels.

With a steadier pace of plant construction, more orderly and
careful system planning and engineering work can be arranged by
utilities, and perhaps better design engineering work can be done
by manufacturers. Orderly scheduling of such work, compared with
meeting hurried-up deadlines, permits more alternatives to be ex-
plored to find the best answer to engineering and design problems.
Because these engineering and design decisions are built into equip-
ment destined to operate for several decades, the long-run poten-
tialities in this area, though intangible, have appreciable significance.

In addition, a regularization program might expand the use of
standardized equipment designs by electric utility systems that have
a large enough scale of operation and rate of growth to require the
successive installations of several duplicate generating units. Such

13 Compare the latest compilation of steam station costs (by A. E. Knowlton,
in Electrical World, vol. 136, no. 9, August 27, 1951, P. 108) with previous
compilations and Federal Power Commission data, such as those in Steam-
Electric Plant Con8truction Cost and Annual Production Expenses, 1949, FPC
S-83. From a half man to a man per megawatt is current performance.
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standardization of design and specifications permits savings in manu-
facturers' engineering costs that should be reflected in the price and
installed cost of equipment.'4

TECHNOLOGICAL DEVELOPMENT AND DEPRECIATION

Whether the technological benefits of a regularization program
exceed the costs and justify the risks of increased obsolescence is
debatable and difficult to appraise. Many intangibles are involved.
Evaluation is particularly difficult when conjectures must be made
about future inventions and technological progress. My conclusion,
after weighing such pros and cons as are sketched herein, is that
the promise of net gain is not sufficiently rosy or assured to persuade
corporate directors or managers to build plants more than a few
years in advance of immediate need.

A regularization program would probably yield some immediate
benefits. Earlier installation of larger, more efficient generating units,
and less overloading of equipment should bring an earlier realiza-
tion of fuel savings (see table 17). The industry practice of operat-
ing newest equipment at base load would enhance this benefit.
There is a gap between an average station heat rate of about 15,500
Btu per net kilowatt-hour (table 17) and the best station heat rate
performance of around 9,400 Btu per net kilowatt-hour. To close
this gap would be to realize substantial savings in fuel costs.'5 A
regularization program would tend to narrow that gap by main-
taining construction in times of reduced load growth and having a
greater proportion of the total load carried on the more efficient
equipment. The declining margin between average and best station
heat rate will tend to minimize this effect as time goes on.

On the other hand, the timing of construction under a regulariza-
tion program and the incentives to use standardized designs work at
cross purposes with apparent cycles in technological development.
The heart of a real regularization program is to build in advance of
need during depressed economic conditions when prices and costs
are lowest. At such times incentives for using standard designs of

14 During and following World War II, some turbine manufacturers offered
a standardized unit in certain sizes at a price saving. The cost side of this berie-
fit, however, is perhaps some reduction in operating efficiency, compared with
a custom-built machine. See, however, discussion in the next section.

Some idea of the magnitude of such benefits may be gained from the fact
that in 1950 more than 216 billion kilowatt-hours were generated in electric
company power plants using coal or equivalent fuel at an average cost of $6.03
per ton, which at 13,000 Btu per pound is equivalent to twenty-three cents
per million Btu. Edison Electric Institute, Statistical Bulletin, 1950, p. 20.
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generating units, in order to minimize investment commitments and
thereby minimize financing problems, are strongest. The pressure
for standardized designs, however, tends to retard introduction of
more efficient innovations.'0 The impetus for improved turbine
design comes from either the utilities or the competition among
manufacturers. The utility pressures are greatest when turbine
prices and costs of construction are high and fuel and labor costs are
high and rising. Conversely, manufacturers' competition, already
keen, might become keener as turbine orders fall off. Nevertheless,
from past experience the greatest rates of technological advance
seem to have accompanied active demand and rising equipment
prices, which have spurred a drive for greater efficiencies to offset
higher investment costs by lower operating costs and to econo-
mize on use of higher-priced fuel and labor. This is indicated also
by the trends in station heat rates derived from table 26, summarized
below.'7

Average Btu per
net kilowatt-hours INCEEMENTAL GAIN

Year of manufacture of generation Amount Average per year

1924 13,700 ...
1928 13,000 700 175
1929 11,800 1,200 1,200
1930 11,700 100 100
1936 11,300 400 66
1937 11,000 300 300
1940 10,750 250 83
1941 10,300 450 450
1949 9,400 900 111

Installing new generating capacity in reverse of this trend does not
appear advantageous.

Looking ahead now, the hazards of increased obsolescence as a
result of a regularization program loom large from two directions.

This is disputed. See, for example, D. W. R. Morgan, vice-president, West-
inghouse Electric Corp., "Central Station Steam Power Generation, Its Past and
Prospects," Westinghouse Engineer, January 1950, p. 17; but cf. my table 20
and Philip Sporn, "Technological Progress," Investment Dealers' Digest, June
4, 1951, sec. 2.

17 The turbine heat rates from the General Electric Company shown in table
26 were converted into station heat rates by using certain assumptions as to
auxiliary power requirements, boiler efficiency, and realization ratios. In making
these conversions, I am indebted to Professor Theodore Baumeister of Columbia
University. Compare also the curve for heat rates of Westinghouse turbines on
chart in Morgan, op.cit., p. 16.
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In view of defense mobilization, more high-efficiency capacity is
being built today than would have been built otherwise, but the
individual units are in some cases less efficient than the ones manu-
facturers are ready to build, because of the present need to conserve
certain critical materials required for turbines with the highest
temperatures and efficiencies. Efficiency sacrificed in the design of a
power plant is lost for the rest of the plant's useful life. When the
defense mobilization period is over, the stepped-up, newly installed
capacity will operate at a lower level of efficiency than is now pos-
sible and this will be a permanent loss. This industry will then be
in a stage when a regularization program would call for forward
investments; we shall be within reach of higher levels of efficiency
in materials and manufacturing know-how; and we shall have a
partly obsolete plant. But the major incentives will be in the direc-
tion of tapering off, rather than continuing, investment; managers
will recognize that still higher efficiencies will be obtainable later
on, when load growth more amply justifies investment.

Another direction from which increased obsolescence hazards
threaten is that of the domain of regulatory action. As will be
developed later, forward investment under a regularization program
increases the chances that regulatory bodies will cut out investment
from rate bases, leading to foreshortened service lives, and hence
higher depreciation rates and annual charges.

Finally, future prospects of technological advance are so far-
reaching as to deter corporate managements from risking too much
forward investment in plants of conventional design. One such
potentiality is the atomic power plant, being developed thus far
under government supervision and financing for national security
reasons. Even though an atomic power plant competitive with a
conventional fuel-power plant may be a decade or two away, we
cannot ignore it when considering adoption of a regularization
program.'8 Also, the technology of gas turbines using conventional

18 See reports of U.S. Atomic Energy Commission, especially 10th Semi-
Annual Report, July 1951, Pp. 19-27; Philip Sporn, "Prospects in Industrial
Application of Atomic Energy," address to National Coal Association, N.Y.,
October 7, 1949; Lawrence R. Hafstad, director, Division of Reactor Develop-
ment, U.S. Atomic Energy Commission, Reactor Program of the Atomic Energy
Commission, American Petroleum Institute, Los Angeles, 1950; Sam H. Schurr
and Jacob Marschak, Economic Aspects of Atomic Power, Princeton University
Press, 1950; Walter Isard and Vincent Whitney, Atomic Power, an Economic
and Social Analysis, Blakiston Co., 1952; H. A. Winne, vice-president, engineer-
ing policy, General Electric Co., "Atomic Energy's Place in your Plans,"
address to Electric Utility Executives Conference, June 1950. Cf. Walter Isard

232



ELECTRIC UTILITY INDUSTRY

fuels is still in its infancy.19 Nor has the ultimate in efficiency of
steam boilers and turbines using conventional fuels yet been
reached, even though incremental progress from here on will prob-
ably be relatively small.20 It is certainly reasonable to expect that
steam turbines using conventional fuels with higher pressures than
2,400 psig. and higher temperatures than 1,2000 F., and conse-
quently with efficiencies much improved over the lowest turbine
heat rates so far attained, will be developed within the next few
years.

On balance, there is a real possibility that a thoroughgoing
regularization program might mean a long-run technological loss.

FOREC.ASTING ERRORS

A regularization program involves greater hazards in predicting
power demands and area load growth. In the system planning by
which individual utilities shape their capital budgets, the possibility
of forecasting errors looms large. Such forecasting errors may relate
either to total power demands or to area load growth. The former
is important in determining capacity margins for which construc-
tion will be scheduled or system policies of interconnecting with
other utilities. The latter type of error is particularly important in
guiding forward investment in power plants under a regularization
program.

It is customary in system planning to have an area load survey
made before deciding upon the location of projected generating
capacity. This is done to choose the location that will yield maximum
efficiency and economy of generation and reliability of service with
the minimum transmission and substation investment. Illustrations
abound where marked and rapid shifts in area load growth occur.
This is particularly likely on a system where a large, new, heavy-
power-using industry locates, and workers and their families, to-
gether with satellite service industries and commercial enterprises,
locate nearby. In this country—where labor mobility is relatively
high; industrial growth is rapid; industrial decentralization is vigor-

and John B. Lansing, "Comparisons of Power Cost for Atomic and Conven-
tional Steam Stations," Review of Economics and Statistics, vol. 31, no. 3,
August 1949.

19 Morgan, op.cit., p. 18, and various publications of the General Electric Co.
20 G. B. Warren, General Electric Co., "Opportunities for Generating More

Power Economically," address to Electric Utilities Executives Conference, June
1950; Morgan op.cit.; and C. M. Laffoon, "Evolution and Eventualities of A-C
Generation," Westinghouse Engineer, January 1950, pp. 20ff.
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ous and active, and might become more active as part of an indus-
trial dispersion program to reduce vulnerability to atom bomb
attacks; wage rates and transportation rates are rising; and wage
differentials and transportation rate structures are changing—fairly
rapid shifts or growth in area loads are highly probable.21 The
wrong location or timing in construction of a major power plant
might easily cause serious obsolescence or inadequacy, additional
transmission and distribution investments and losses, or impairments
of service. Study of programs A, B, and C (tables 20-24), and charts
1-3 will show that a forward construction policy might require
building plants as much as ten years ahead of load requirements.
This is too long a period for a utility to risk construction on a predic-
tion of area load growth even though over-all system plans, on paper
or in network analyzer studies, may take a longer look into the
future.

INCBEASED AND RISKS IN JiELATIONS WITH GOVERNMENT

Perhaps the most serious drawbacks to a thoroughgoing regulariza-
tion program are the problems utility companies face in dealing
with regulatory or other government agencies. These may arise
when companies seek authority to issue new securities to finance
plant construction under a regularization program or to adjust rates
to secure enough earnings to attract new capital; they may also arise
in handling rate complaint cases or in determining depreciation
rates and practices. Other problems and government agencies would
be involved if regularization programs were to be induced by
government offers of tax relief or other forms of assistance.

1. Security issues. Since electric utility companies would ordi-
narily be unable to finance regularized plant construction budgets
only from internal sources or accumulated funds,22 new security

21 As an illustration of this variability in area load growth, the Ninth Semi-
Annual Electric Power Survey, April 1951, by the Edison Electric Institute
shows by regions the actual or forecasted percentage increases of peak loads
from the preceding year. These range from a low of 1.8 per cent in region I in
1949 compared with 1948, to a high of 17.3 per cent expected in region V in
1951 compared with 1950. Comparing only highs and lows, six different regions
or subregions occupied the high or low position in a five-year period (1950
compared with 1949 omitted on account of regional shifts of certain systems in
1950).

22 It is conceivable that during boom periods a utility might fund a portion
of its depreciation accruals or undistributed earnings to help finance plant
expenditures during depression. Such funds as a practical matter would prob-
ably not be sufficient to avoid some new security issues in a depression. They
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issues would be required. Generally these cannot be issued without
the approval of a regulatory body, federal or state, or both. The
statutes governing these security certificate applications usually
require the regulatory agency to find that the funds to be raised are
needed to serve the public and that the types of securities to be
issued will result in a reasonably balanced over-all capital structure.

Such requirements in financing a regularization program pose
difficulties for both the utility company and the regulatory body.
Since the expenditures are to be made in advance of
need, the utility in meeting its burden of proof might have to
produce evidence of long-run savings in construction and operating
costs. To the extent that such evidence rests on forecasts of future
load growth, future construction costs, future wages, future taxes,
and future costs of capital, it is conjectural at best. A regulatory
agency would have to be a firm believer in the worth of a regu-
larization program to give this type of evidence credence in making
its findings of the need for the capital funds sought.

The timing of such security issues also raises problems of what
will be considered a balanced capitalization. Plant expenditures
during depression could probably be financed more cheaply and
easily by bond issues, but that is the very time when consumer and
regulatory pressure on rate levels and sagging income makes addi-
tional fixed obligations inadvisable. In such circumstances a regu-
latory agency could hardly be blamed for frowning on a bond issue,
except in case of dire necessity, and corporate managements would
hesitate to increase equity securities at a time when market condi-
tions were most adverse to such securities. Managers might avoid
the risk of this impasse by refraining from commitments on regu-
larized plant expenditures until they have secured assurance of
regulatory approval of new security issues. If the new securities
must be approved and issued before equipment orders are "firmed
up," this lengthens the period during which new capital is not earn-
ing its way and puts an additional drag on the earnings from existing
assets. If commitments are made without this assurance, the pinch
on cash might imperil interest and dividends to existing investors.
Any material reduction in dividends and in interest coverage would
certainly block or handicap new capital issues to finance regu-

also run the risk of disapproval by regulatory bodies and perhaps adverse action
on rate levels or on security applications during boom periods. Many utilities
would like to regularize maintenance expenditures over a period of years but
most utility commissions have frowned upon reserve funds for maintenance.
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larized plant expenditures in depression periods, unless even with
reduced dividends or coverage of interest the utility's securities still
looked more attractive to prospective purchasers than other invest-
ment opportunities at the time.23

2. Not used and useful property. At some times a utility under
a regularization program would have plant capacity considerably in
excess of current needs.24 In a rate proceeding, whether on motion
of the commission or a complainant or on application by the com-
pany (to maintain interest and dividends to existing investors or to
increase earnings to attract new capital), a question is likely to
arise whether all plant included in the rate base is used or useful.
If not so included, forward plant investments, or their equivalent
in older property, are rendered nonrevenue-produci.ng, and someone
other than the rate payers would have to provide the means of pay-
ing fixed charges on the investment.25 In a private enterprise system,
that "someone" is the group of common stockholders unless retrench-
ments in other directions can be made. If retrenchment fails and
common dividends are cut, the oHlcers and directors are likely to
have an uncomfortable time at the next stockholders' meeting. Of
course, a utility company following a regularization program would
presumably seek to justify advance investments in terms of the
savings expected by not building later at higher costs. As already
stated, however, this is not easily provable.

There are probably only a handful of commissions where a regu-
larization program would receive sympathetic and favorable treat-
ment now. Most commissions seem to look primarily at the past, the
present, and the immediate future. They appear to believe that a
long look into the future is too speculative for serious considera-

25 Should dividends have to be substantially maintained in a depression in
order to sell common stock for financing regularized capital outlays, the advan-
tage of flexibility in the dividend rate would be lost and with it the inherent
risk-bearing character of such securities. Common stock then would become
more in the nature of an income debenture. If regulatory agencies reflected this
thinking in their findings of necessary rates of return and allowable earnings,
the utilities affected might find their credit impaired, the value of existing share-
holders' investments considerably pared, and their ability to finance plant outlays
in prosperous times appreciably weakened. It is believed that such effects also
would not be in the long-run interest of users of electric power.

24 Compare the capacities shown for 1960 in tables 25 and 29.
25 One alternative would be to scrap the older investments and charge them

off against depreciation reserves. These older plants, however, serve a useful
function as "cold" reserve or for emergency use. To scrap them prematurely
shortens their service lives and in the long run increases depreciation rates and
costs.
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tion. Claims for including property held for future use in rate bases
are regarded skeptically. Thus a utility company having on its books
a considerable investment of this kind and with a substantial margin
of capacity runs a grave risk of having its rate base and allowable
earnings cut back because of not used and useful property, or
property in unreasonable amount held for future use or too remote
future use. Since these excesses will arise in periods of depression
when regulatory bodies are particularly sensitive to demands for
rate reductions, the regulatory problem will be magnified. Moreover,
there is no assurance that a subsequent commission will not reverse
an earlier ruling.

If it be said that federal regulation would eliminate this rate-base
risk—an assumption for which there is no present factual basis—many
persons would probably say that "the cure is worse than the disease."
It is by no means clear that federal regulatory agencies would view
this rate-base problem any differently than many state commis-
sions; in fact, today they would probably be stricter. Of course, if
utilities generally, both government-owned and investor-owned, fol-
lowed a regularization program and if regulatory personnel were
educated hi this program, this risk might be moderated; but, in view
of the political pressures bearing on commissions, there is no assur-
ance that the risk can be removed. The surest way for a utility
company to protect itself against this risk is to deviate from a strict
regularization program by placing a limit of, say, 25 per cent or 30
per cent on the margin of capacity above load that will be built into
any system.

3. Rate levels. At times a utility might need higher rate levels to
support regularized investment for future use and to permit outside
financing of the construction. This would precipitate not only the
rate-base problem just mentioned but also rate of return and cost
allocation problems. It might also distort one company's rates com-
pared with those of its neighbors (unless all those in a power pooi
followed the same regularization program). This is a frequent source
of rate complaint, in which the utility must sustain the burden of
proving its rates reasonable in a sometimes long and expensive pro-
ceeding. Were commissions to accept rate increases in a depression
in order to support a regularization policy, they would have to
abandon the contrary theory that rate decreases in depressions would
help stimulate recovery.

One basic rate problem involved, as most commissions look at
such matters, is whether present users may fairly be asked to pay in

287



ELECTRIC UTILITY INDUSTRY

their rates to support investment intended primarily to benefit future
users. Unless a utility could successfully establish that present rate
payers would benefit on later reversal of the cycle by receiving
lower rates or avoiding still higher ones, its application for a rate
increase to support the regularization program might well be turned
down. Without adequate earnings to attract new capital, the new
capital will cost more or the utility will be forced to abandon regu-
larization.

4. Federal regulation. Possible extension of federal jurisdiction
over management's planning and capital budgeting is a very real
risk facing electric utilities embarking on a regularization program.
Federal supervision might seem an easy way to introduce regu-
larized budgeting on a widespread basis. It might also seem a way
to correct the divergent attitudes of state regulatory bodies, which
otherwise might confuse the whole scheme. Finally, federal jurisdic-
tion might be asserted to secure a national uniformity of policy or as
a means of coordinating the regularization policies of holding com-
pany systems and independent operating utilities (including munici-
pals and cooperatives, as well as federal projects, one might add).

The tenor of federal regulation in recent years has not been one
to induce investor-owned utilities to accept federal jurisdiction, ex-
panded to include budgeting, without resistance. I believe that the
municipally- or state-owned systems would also be unhappy over,
or resistant to, federal supervision. Only a few jurisdictions now
have power to review utility capital budgets or pass upon plant
expenditures before they are made. Usually budget making and
construction are deemed to be inherently managerial functions.
Even where control has been exercised in this •area, commissions
have been loath to substitute their judgment for that of the
managers or directors.

In any event, the displacement of state control of utilities by
centralized federal regulation is by no means clearly in the public
interest. The relations of utility companies to their customers and
to the communities served are essentially of local interest. Our
existing regulatory structure has been built on the premise that these
local relations can be better regulated by state agencies, which are
closer to, more familiar with, and more sensitive to, local needs and
desires. Until this scheme of regulation is shown to have failed to
serve the public interest, there is every reason to preserve it and
strengthen it where necessary. To scrap this going scheme of regula-
tion and go to centralized federal control, as a means of securing a
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more widespread and uniform regularization program with a doubt-
ful net gain, seems a dubious public policy.

5. Government subsidies or ownership. This analysis leads to the
distinct possibility, if not probability, that some form of govern-
ment subsidy or ownership would be deemed necessary to make a
regularization program effective, if that program did not commend
itself as a voluntary business policy to directors and officers of
investor-owned electric utility companies. Government subsidies
seem to be a logical conclusion if a regularization program does not
clearly generate net savings in fixed charges or if regulatory agencies
do not alter their thinking and their policies to make the program
feasible without such support.

Government subsidies might take a number of forms or combina-
tions of them. Since some subsidies take a form that is incompatible
with "maintenance of the private enterprise system," I have assumed
they fall outside the scope of this conference and therefore I do not
discuss them in detail here, but merely point out why they would
not recommend themselves to corporate directors or managers.

One form of government assistance to encourage steady plant
expenditures—allowing certain deductions from taxable income—is
discussed elsewhere (pp. 154-155). It is the one most compatible
with a private enterprise system. It offers no inducement for govern-
ment-owned projects, not subject to or assuming taxes, to regularize
their plant expenditures. But it does involve rate reduction risks that
make it unfeasible unless managers can be sure that regulatory
bodies will be sympathetic or that future changes of tax laws will
not rescind the allowable deductions.

Another form of subsidy is the direct advance of government
funds to finance forward construction. Depending on how rapidly
government advances are repayable, the level of interest costs, and
whether property financed by a government advance can be in-
cluded in a rate base, this might save for utility corporations some
part of their costs of capital and most of their costs of financing. As a
practical matter, however, it is unlikely that electric utility com-
panies would seek such advances, for they would expect the govern-
ment to insist on a voice in managing affairs affecting such advances.

Still another form of government subsidy might be direct govern-
ment ownership and financing of the facilities advanced in the con-
struction schedule. Advocates might justify this expenditure of
public funds, under the general welfare clause of the Constitution,
as a stabilization measure and also as a means of spreading more
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rapidly the benefits of wider use of electricity and thus improving
standards of living and productivity.26 Direct government building
might be accompanied by government operation or by leasing to
utility companies for operation, with or without an option to buy
from the government in the future when the load catches up.27 Such
an arrangement resembles mixed ownership schemes in some Euro-
pean countries.

One difficulty in a regularization program that deserves mention
is today's widely dispersed direction and management of the electric
utility industry. Earlier I noted that, as a result of administration of
the Public Utility Holding Company Act of 1985, business policies
of electric utility companies are now set by a great number of
independent boards of directors. Upon entering a period of depres-
sion, the bent of most corporate 'directors is for retrenchment and
conserving cash rather than spending cash for new plant not in-i-
mediately needed. That is the thinking also of most of their business
associates outside the directors' room. This attitude of mind is a
great obstacle to a corporate officer seeking board approval of a
construction budget involving contracyclical plant expenditures,
especially if external sources of new capital funds must be tapped.28

26 There is a suggestion of this in Council of Economic Advisers, Annual Eco-
nomic Review, January 1950, pp. 112ff.

27 Were the government to embark on a national policy of regularization with
power to build power plants and turn them over to utility companies for opera-
tion under lease-purchase arrangements or to review utility plans for plant con-
struction, and utility companies did not accept tendered leases or submit con-
struction budgets for review, the industry would run the risk of sharing the
experience of some other industries, like steel, where government officials sought
to participate in system planning functions and industry officials had different
views of what was needed or feasible. Such a policy would appear to most
corporate directors as a step toward nationalization, unless the lease-purchase
arrangements were ironclad concerning the right of full private operation and
acquisition.

28 This resembles the "increased risks of inadequate liquidity" referred to in
Dean, op.cit., p. 159. I do not discuss Professor Dean's "reduction in present
worth" factor (pp. because it seems to me more applicable to an
unregulated enterprise than to a regulated electric utility with limited earning
power.

Also I omit discussion of such factors as incentives under a regularization
program and the kind of price system useful to guide economic behavior in a
private enterprise system, since these are phases more appropriately discussed
by others.

I also omit discussion of the economic policy aspects of a regularization pro-
gram intended to diminish the practice of capital formation by internal financing
at the sole discretion of inside boards of directors and to increase resort to new
capital markets as a proving ground for plant expenditure programs. Investor-
owned utilities already meet these standards.
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Summary
Is a program of regularizing plant expenditures of electric utilities
feasible?

My answer to this question is in three parts:
1. A thoroughgoing regularization program for electric utility

plant expenditures is not practically feasible unless:
a. There is a simultaneous, substantial reduction in cyclical fluc-

tuations in nonutiity industries;
b. There is a net saving in average annual capital costs big enough

to prevent rate rises or, alternatively, regulatory policies of rate-
making and securities control are adjusted;

c. Tax policies are adjusted;
d. Government adopts a regularization program for its own

electric plant construction;
e. Separate, independent utility companies or systems, certainly

those pooling their capacity and reserves in a so-called "power pool,"
can be effectively coordinated or persuaded to adopt a common
policy; and

f. Keeping up construction in a serious depression is the only way
to minimize the risks of progressive socialization of the industry,
were the government to try to do the construction work itself.

If these conditions are not or cannot be substantially met, the risks
or the odds that the costs may exceed measurable benefits are too
great to warrant a comprehensive regularization policy, either
voluntarily adopted or government-enforced or -subsidized.

2. An immediate limited regularization program is feasible for an
individual company or system, along with others in the same power
pooi, willing to take a forward-looking attitude and actively to
promote and secure regulatory acceptance of the policy. The limits
are of two kinds: type of plant and scale of construction.

a. Type of plant. For individual system policy, a regularization
program should be limited to general plant and to generating and
associated transmission plant. Plans for general plant, such as serv-
ice, commercial and office buildings, can be made and placed on a
shelf for use in depression periods. Generating and transmission
plant may be standardized to some extent without undue sacrifice,
but in a feasible regularization program there need to be maximum
and minimum limits within which regularization should be confined.

b. Scale of construction. In my judgment a regularized program
of generating plant construction should be held between a lower
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limit of 10 to 12 per cent margin of capability above load and an
upper limit of 25 to 30 per cent. Such limits are applicable to the
average, area type power system with substantial interconnections
with adjacent systems. Though subject to change as conditions
change, these limits are placed now with realization of the difficulties
of evaluating benefits and costs of regularization and in the light of
accelerated growth of load and capacity now forecast and scheduled
through 1954 (chart 3 and table 25), the unevenness of annual rates
of change (table 14), and the length of periods of construction of
power plants. When the upper limit of the zone—25 or 30 per cent—
is reached or forecast, the construction program should be pared
down; when the lower limit of about 10 to 12 per cent is reached
or forecast, the construction program should be stepped up.

The foregoing limited regularization program is, of course, predi-
cated on a continuance of present methods of load and capacity
forecasting. The present prospects are that after 1954, generating
plant construction between these limits should be pitched to a 5 per
cent industiy growth curve (with appropriate modification for indi-
vidual system growth different from the industry average), unless
defense mobilization continues at about the same pace as now or
unless a "hot war" or other similar stimulant of power demand spurs
a more rapid rate of growth.

Even such a limited regularization program will not be easy to
sell to boards of directors or to regulatory bodies. But within what
seem to me practicable limits it is a forward-looking program, and
by its vigorous execution investor-owned electric utilities could
make some significant contribution to general economic stability and
the general welfare.

3. At the beginning of this paper, reference was made to an even
more limited concept of regularization. This might involve carrying
out major commitments already made when a downturn of business
appears, and continuing to place new orders for plant outlays for
some limited period after the downturn appears.

In 1930 the electric power industry, responding to an appeal by
President Hoover, voluntarily placed in effect in substantial measure
a limited regularization policy of this kind. As tables 6, 7, 8, and 10
make very clear, construction expenditures by electric utility com-
panies were greater in 1980 than in 1929, in contradistinction to the
drop (table 8) in gross private investment, new construction, and
producers' durable equipment. In 1931 electric utility expenditures
dropped, but only to approximately 67 per cent of the 1929 level,
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whereas gross private domestic investment, new construction, and
investment in producers' durable equipment, 1931, were only 84 per
cent, 46 per cent, and 49 per cent of their respective 1929 levels.

Lacking readily available information on the placing of new
orders for electrical equipment following the stock market collapse
in 1929, I can only assume that though placements of new orders
probably did not continue at the same pace as in 1928 and 1929,
expenditures on which major commitments had been made at the
turn of the cycle were evidently continued, as the above data
indicate.

The result of this policy of utilities, as shown in table 14, was to
add in 1930 over 500,000 more kilowatts of generating capacity than
were added in 1929, thus increasing the margin of capacity above
load from an already large proportion of 55 per cent of load in 1929
to 64 per cent in 1980.

When these excess margins of capacity seemed destined to in-
crease further as industrial load (table 16) declined at an accel-
erated rate, it was only prudent to cease placing new orders. The
electric utilities would have faced even more serious financial
predicaments than actually occurred, if new orders for generating
equipment had continued to be placed. As can be seen from table
11, the stability of nonindustrial use, particularly in homes, saved
the industry from an even more drastic drop in earnings than ac-
tually occurred.

Comparing this experience with the short, sharp recession of 1937-
1938, dollar expenditures by electric utilities in 1938 showed a rela-
tively small decline compared with industry generally (table 8),
although the kilowatt capacity and margin of capacity above load
continued to increase (table 14). In fact, electric plant expenditures
as a proportion of gross private domestic investment trebled in 1932
over 1931 and 1930 and were six times the proportion in 1929 (table
8). In 1938, private electric plant expenditures as a proportion of
gross private investment increased by 50 per cent or more over the
proportions in 1937 and 1936.

For most utilities this limited regularization policy would prob-
ably be found more feasible and acceptable than that recommended
in section 2 of the answer at the beginning of this summary. Indeed,
part of it would be made effective almost automatically. This
limited regularization policy, even to the extent of continuing some
new orders for several months up to a year after the business cycle
turned down, would probably be regarded as feasible wherever
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margins of capacity above load at the time of the business downturn
were like those now existing (on the order of 7 to 10 or 12 per cent),
where margins were unlikely to go above 30 per cent, and as long
as the economy is in a better position than formerly to cushion the
severity of any business decline.

But I believe that more than this limited regularization policy is
practicable for electric utilities. Within a 10 per cent to 30 per cent
margin of capability above load, with careful analysis and vigorous
execution, regularizing plant outlays could be shown to be feasible
to boards of directors and to make some significant contribution
to the general welfare.

Statistical Appendix
Tables 1 to 29 of this appendix assemble some of the readily avail-
able data deemed relevant to an analysis of regularization of electric
plant investment and to an evaluation of some of the potentialities
of such a policy. Charts 1 to 5 show some growth trends. Data were
obtained largely from published sources, as noted in the tables.
They pertain mostly to the period 1925-1950, although in tables 22
and 25 and chart 3, some projections into the future are shown. The
section of this paper entitled "Plant Expenditures, 1925-1950, and
Future Prospects" summarizes certain high lights gleaned from these
tables. Here we give a few more particulars.

The tables indicate:
1. The importance and relative stability of electric and gas opera-

tions in the total economy (tables 1-4);
2. Available data on past electric plant expenditures and con-

struction cost trends (tables 5-10);
3. Electric utility income, depreciation, taxes, capital costs and

yields (tables 11-13);
4. Plant capacities, peak loads, capacity margins, and growth

(tables 14-19);
5. Trends in generating plant efficiencies and prices (tables 17,

26 and 27);
6. Comparison of hypothetical regularization programs, 1925-1950

(tables 20-23); and
7. Comparison of future growth trends and estimates of future

growth (tables 25, 29).
A few comments on the tables and the shortcomings of the data

seem appropriate, if only to serve as a guide for discriminating use.
In a few tables the amplitude of fluctuation is indicated by corn-
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puting the ratio of the high minus the low to the average. This
method is borrowed from Professor Dean.29

Variations are found among the several estimates of plant ex-
penditures by electric utilities (table 5). Such variations between
industry., and government-compiled data are most striking from
1935 to 1943 and may be due to differences in scope of the industry
or whether only nonmilitary expenditures were included.

Certain comparative deficiencies of Edison Electric Institute
(EEl) data for the present purpose should be noted. Published EEl
statistics on electric plant expenditures include expenditures by
municipal plants and cooperatives, but they do not include federal
government expenditures on power facilities, whether in multiple-
purpose projects or not. Nor will plant expenditure data tally with
the data on plant capacity and peak loads. The latter reflect all
enterprises contributing to the public supply, including municipals,
cooperatives, and federal power projects like TVA. EEl data (table
11) are only for investor-owned companies as of the end of 1950.
Any attempt to compare such data with those for government-owned
enterprises is handicapped by the fact that accounting for costs and
income by government and cooperative enterprise is not on a com-
parable basis with that by investor-owned utilities.

Capacity margins shown in various tables beginning with table 14
tend to be understated.80

The electric power industry is growing rapidly and vigorously.
This is indicated by growth of per capita capacity, peak load,
generation, and sales (tables 18, 19). For the future, remember the
large margins of error' shown by some population forecasters.3'

As a test check of how certain types of regularization programs
would have worked out in the past, and as an aid in evaluation,
programs A, B, and C were set up and analyzed. For study purposes
the following periods were chosen:

1926-1930, relatively stable construction costs
1981-1933, reduced construction costs
1934-1940, rising construction costs

29 Dean, op.cit., p. 156.
80 See EEl, Statistical Bulletin, 1950, P. 15, and notes to table 5, p. 20.
81 Joseph S. Davis, The Population Upsurge in the United States, War-Peace

Pamphlet no. 12, Food Research Institute, Stanford University, 1949; Harold F.
Dorn, "Pitfalls in Population Forecasts and Projections," Frank W. Notestein,
"The Population of the World in the Year 2000," and Joseph S. Davis, "Popu-
lation and Resources," Journal of the American Statistical Association, Septem-
ber 1950, pp. 311, 335, 346.
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1941-1945, higher costs under wartime conditions
1946-1950, sharply rising construction costs

The actual additions of generating capacity and the test programs
were put on a comparable basis, costwise, by using a schedule of
yearly construction costs per kilowatt on a judgment basis. These
unit costs were applied to actual and programed yearly additions to
get a general idea of potential savings in construction costs from
using one program or another. Applying these unit investment costs
to the same amount of capacity additions (47 million kilowatts), in
order to compare the investment costs of the different construction
schedules, gave the following comparison:

Actual $6,529.7 million
Program A 5,839.9

B 6,3450
C 6,486.0

Breakdown of the estimated investments in the construction periods
noted above showed that program A (an equal amount of building
each year) would have saved the most investment but probably
would have created the greatest regulatory risk because of excess
capacity margins. Program C seemed the most flexible and realistic.

The difference in the capacity situation and outlook now and in
1925 makes any regularization program distilled from 1925-1950
experience of little use for the future. Even studies in the recent
past of future capital requirements seem obsolete Recog-
nizing the hazards in forecasting future developments, various
estimates for 1960 nevertheless are assembled in table 25.

32 The Twentieth Century Fund study of future capital requirements was tied
to a population estimate for 1950 of 144,6 millions. The U.S. census showed
151.1 millions.
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TABLE 1
RELATIVE IMPORTANCE AND STABILITY OF INVESTOR-OWNED ELEc'raic AND GAS

UTILITIES IN THE TOTAL ECONOMY, AS INDICATED BY NATIONAL INCOME
1929-1949

(population and dollar figures in millions)

ELECTEIC

NATIONAL INCOME AND GAS

NATIONAL INCOME PER CAPITA AS PER-

Current dollars 1926 ESTI-
MATED
popu-

1926 dollarsa CENTACE
OF ALL

All Electric All Electric All Electric
industries and gas industries and gas industries and gas miss

1929 $ 87,355 $1,640 $ 91,663 $1,720 121.8 $ 753 $14 1.9
1930 75,003 1,606 86,809 1,858 123.1 705 15 2.1
1931 58,873 1,562 80,648 2,139 124.0 650 17 2.7
1932 41,690 1,404 64,336 2,167 124.8 516 17 3.4
1933 39,584 1,237 60,087 1,877 125.6 478 15 3.1
1934 48,613 1,359 64,904 1,814 126.4 513 14 2.8
1935 56,789 1,405 70,986 1,756 127.3 558 14 2.5
1936 64,719 1,522 80,098 1,884 128.1 625 15 2.4
1937 73,827 1,882 85,315 1,926 128.8 662 15 2.3
1938 67,375 1,639 85,719 2,085 129.8 660 16 2.4
1939 72,532 1,716 94,075 2,226 130.9 719 17 2.4
1940 81,347 1,860 103,495 2,368 132.0 784 18 2.3
1941 103,834 2,002 118,939 2,293 133.2 893 17 1.9
1942 137,119 2,113 138,784 2,139 134.7 1,030 16 1.5
1943 169,686 2,178 164,584 2,112 136.5 1,206 15 1.3
1944 183,838 2,167 176,767 2,084 138.1 1,280 15 1.2
1945 182,691 2,240 172,676 2,117 139.8 1,237 15 1.2
1946 180,286 2,569 148,874 2,121 141.2 1,054 15 1.4
1947 198,688 2,748 130,630 1,807 144.0 907 13 1.4
1948 223,466 3,079 135,352 1,865 146.6 923 13 1.4
1949 216,831 3,485 139,891 2,248 149.2 938 15 1.6
High-low

differ-
ence $188,882 $2,248 $116,700 $ 646 $ 802 $ 5

Aver-
age $112,569 $1,961 $109,267 $2,029 $ 814 $15

Ratio 1.63 1.15 1.07 0.32 0.99 0.33
a Reflects use of Dept. of Labor wholesale price index (composite).
Sources: Dept. of Commerce, Survey of Current Business, July 1947 and July 1950

National Income Supplements. Population from Bureau of the Census, Current Popu-
lation Reports, August 17, 1950, series P-25, no. 44; and Dept. of Commerce, Statisti-
cal Abstract of the United States, 1949. "Electric and Gas" refers to investor-owned
companies.
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TABLE 2
RELATIVE IMPORTANCE AND STABILITY OF INVESTOR-OWNED ELECTRIC AND GAS

UTILITIES IN THE TOTAL ECONOMY, AS INDICATED BY CORPORATE SALES
1929-1949

(population and dollar figures in millions)

ELECTRIC

CORPORATE SALES AND GAS

CORPORATE SALES PER CAPITA AS PER-

Current dollars 1926 dollarsa ESTh
MATED
popu-

1926 CENTACE
OF ALL
INDUS-All Electric All Electric All Electric

industriesb and gas mdustriesb and gas LATION industriesb and gas

1929 $188,640 $2,851 $145,477 $2,991 121.8 $1,194 $25 2.1
1930 118,294 3,136 136,914 3,629 123.1 1,112 29 2.7
1931 92,365 3,129 126,527 4,286 124.0 1,020 35 3.4
1932 69,185 2,873 106,767 4,433 124.8 856 36 4.2
1933 73,027 2,770 110,815 4,203 125.6 882 33 3.8
1934 89,553 2,947 119,563 3,934 126.4 948 31 3.3
1935 101,958 3,111 127,441 3,888 127.3 1,001 31 3.1
1936 119,462 3,283 147,849 4,063 128.1 1,154 32 2.7
1937 128,884 3,458 149,344 4,006 128.8 1,160 31 2.7
1938 108,551 3,360 138,106 4,274 129.8 1,064 33 8.1
1939 120,789 3,505 156,665 4,546 130.9 1,197 35 2.9
1940 135,248 3,708 172,071 4,717 132.0 1,304 36 2.7
1941 176,181 4,007 201,811 4,589 133.2 1,515 34 2.3
1942 202,777 4,182 205,240 4,182 134.7 1,524 31 2.0
1943 233,435 4,368 226,416 4,236 136.5 1,659 31 1.9
1944 246,737 4,687 237,247 4,506 138.1 1,718 33 1.9
1945 239,512 4,818 226,382 4,553 139.6 1,622 83 2.0
1946 270,898 5,058 223,698 4,178 141.2 1,584 30 1.9
1947 347,801 5,676 228,666 3,731 144.0 1,588 26 1.6
1948 381,300 6,295 230,951 3,812 146.6 1,575 26 1.7
1949 359,678 6,748 232,050 4,353 149.2 1,555 29 1.9
High-low

differ-
ence $312,115 $3,978 $180,480 $1,726 $ 862 $11

Aver-
age $178,775 $3,996 $173,810 $4,148 $1,297 $31

Ratio 1.75 0.99 0.75 0.42 0.68 0.35

a Reflects use of Dept. of Labor wholesale price index (composite).
b Excludes industrial division of finance, insurance, and real estate,
Sources: Same as those for table 1.
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TABLE 3
RELATIVE IMPORTANCE AND STABILITY OF AND GAs UninTEs

IN THE TOTAL ECONOMY, AS INDICATED BY PROFITS
AND DIVIDEND PAYMENTS, 1929-1949

Source: Dept. of
National Income Supplements.

(dollar figures in millions)

Corporate profits

249

BEFORE
FEDERAL AND STATE
INCOME AND EXCESS

PROFITS TAXES
Electric and gas

AFTER
FEDERAL AND STATE
INCOME AND EXCESS

PROFITS TAXES
Electric and gas

Net corporate
dividend payments

All
indus-

Percent-
age of all

indus-
All

indus-

Percent-
age of all

indus-
All

indus-

Percent-
age of all

indus-

Electric and gas

tries tries tries tries tries tries

1,723
3,224
5,684
8,197
3,329
6,467
9,325

17,232
21,098
25,052

8.9
7.6
4.8
4.3
4.0

1929
1980
1931
1932
1933

$ 9,818
3,803
—783

—8,042
162

$ 565
436
350
295
251

5.8
11.5

..

..

154.9

$ 8,420
2,455

—1,283
—3,424

—362

$495
370
293
232
196

5.9
15.1

..

..

..

$5,823
5,500
4,098
2,574
2,066

$449
601
526
471
833

7.7
10.9
12.8
18.3
18.1

1934
1935
1936
1937
1938

387
366
436
543
494

22.5
11.4
7.6
8.8

14.8

977
2,259
4,273
4,685
2,289

316
300
355
441
395

32.3
13.3
8.3
9.4

17.3

2,596
2,872
4,557
4,693
3,195

411
428
446
485
459

15.8
14.9
9.8

10.3
14.4

1939
1940
1941
1942
1943

578
708
832
904
991

5,005
6,447
9,386
9,433

10,646

465
526
528
491
524

9.3
8.2
5.6
5.2
4.9

3,796
4,049
4,465
4,297
4,493

483
483
472
386
400

12.7
11.9
10.6
9.0
8.9

1944
1945
1946
1947
1948

956
955

1,150
1,087
1,115

10,808
8,502

13,881
18,549
20,911

503
492
714
669
679

4.7
5.8
5.1
3.6
3.2

4,680
4,699
5,808
6,561
7,467

421
414
470
510
509

9.0
8.8
8.1
7.8
6.8

1949
High-low

differ-
ence

Average
Ratio

$36,922
$12,776

2.89

$1,017
$ 698

1.46

$24,335
$ 7,185

8.39

$570
$464
1.28

$5,755
$4,577

1.26

$268
$464
0.58

24,333
19,717
23,464
30,489
33,880

3.9
4.8
4.9
3.6
3.3

27,625 1,268 4.6 17,024 766 4.5 7,821 576 7.4

Commerce, Survey of Current Business, July 1947 and July 1950
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TABLE 4
RELATIVE IMPORTANCE AND STABILITY OF ELECTRIC ANI) GAS UrII.rrlEs

IN TOTAL ECONOMY, AS INDICATED BY EMPLOYMENT AND WAGES
1929-1949

NUMBER OF FULL-TIME EMPLOYEES
Per million WAGES AND

All
indus- Electric

dollars

'

WAGES AND
SALARIES

All
indus- Electric

SALARIES AS
PERCENTAGE OF

CORPORATE SALES
AllAll

tries and gas indus- Electric tries and gas indus- Electric
(THOUSANDS) tries and gas (MILLIONS) tries and gas

1929 35,295 465 255 168 $ 50,165 $ 739 36 26
1930 33,245 473 281 151 45,894 758 39 24
1931 80,107 437 326 140 38,886 699 42 22
1932 26,661 384 385 134 30,284 592 44 21
1933 27,100 871 371 134 28,825 539 89 19
1934 30,230 386 338 131 33,520 583 37 20
1935 31,651 392 310 126 36,508 623 36 20
1936 34,824 418 292 127 41,754 675 35 21
1937 86,187 437 281 128 45,948 745 38 22
1938 34,582 423 319 126 42,812 740 39 22
1989 36,038 423 298 121 45,745 747 38 21
1940 37,981 443 281 119 49,587 795 37 21
1941 42,556 454 242 113 61,708 849 35 21
1942 47,630 422 235 102 81,887 861 40 21.
1943 53,782 378 280 85 105,647 852 45 20
1944 55,154 353 224 75 116,924 871 47 19
1945 53,315 359 223 75 117,673 932 49 19
1946 46,962 429 173 85 111,227 1,157 41 23
1947 46,977 470 135 83 122,059 1,407 35 25
1948 47,836 506 125 80 134,357 1,631 85 28
1949 47,787 521 130 77 134,172 1,759 37 28
High-low

difference 28,493 168 260 88 $105,582 $1,220
Average 39,804 426 260 113 $ 70,266 $ 884
Ratio 0.72 0.89 1.00 0.78 1.50 1.38

Source: Same as that for table 3.
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TABLE 5
COMPABISON OF ESTIMATES OF CoNsTRucTIoN EXPENDITURES

BY ELECTRIC ANI) GAS UTILITIES, 1920-1950
(millions)

Edison
TWENTIETH CENTURY FUND Electric .

(FOR ELECTRIC COMPANIES) Institute
Equip-

Total Plant ment
(1) (2) (3)

(for electric
companies) a

(4)

DEWHURST AND SEC
Electric Gas Total

(5) (6) (7)

848
766
779
756
811

465
426
429
420
445

381
340
850
336
366

$ 846
768
779
756
811

766
704
722
679
774

872
542
281
164

175

435
270
140

80

85

437
272
141
84
90

835
538
257
113

126
237
373
554

505
507

1920 $475 $285 $190 $437 $117 $ 554
1921 310 185 125 276 88 364
1922 439 260 179 395 178 573

1923 794 470 324 723 168 891
1924 908 540 368 827 255 1,082

1925 217 983
1926 312 1,016

1927 322 1,044

1928 265 944
1929 282 1,006

1930 872 221 1,056

1931 542 145 683
1932 281 84 341
1933 164 44 157

1934 175 53 179

1935 237 60 250
1936 373 90 390
1937 554 97 567
1938 505 78 478
1939 507 73 423

1940 840 83 573
1941 698 92 682
1942 522 118 578
1943 306 540
1944 291 490

1945 444 630
1946 850 1,040

1947 1,598 1,900

1948 2,357 2,680

1949 2,844 3,140

1950 2,621 3,170

122
150
220
265
300

115
223
334
240
207

190
800
470
400
350

640

698
522
306
291

310
305
250
166

161

330
393
272
140
130

444

490
590
460

244 200

a Includes investor-owned electric utilities, municipal plants, and rural cooperatives.
Sources: Cols. 1-3 from Robert W. Hartley, America's Capital Requirements: Esti-

mates for 1946-1960, Twentieth Century Fund, 1950; Co1. 4 from Edison Electric
Institute, Statistical Bulletin, 1950; cols. 5-7, through 1942, from J. F. Dewhurst and
associates, America's Needs and Resources, Twentieth Century Fund, 1947, pp. 756-
757; thereafter, from Securities and Exchange Commission Statistical Series, Release
No. 998.
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TABLE 8
CONSTRUCTION BY ELECTaC UTILITY COMPANIES

1925-1950
(millions)

Total
excluding

INCLUDING MUNICIPALS AND RURAL COOpEBATIVESa municipals
Produc- Trans- and rural

Total tion mission bution General cooperativesa

1925 $ 846.0 $ 281.0 $173.3 $ 297.7 $ 94.0 $ 761.4
1926 766.4 285.3 173.5 214.8 92.8 689.8
1927 779.4 230.3 181.8 302.0 85.3 701.5
1928 755.9 239.0 177.8 268.4 70.9 680.3
1929 810.7 260.4 156.3 320.0 74.0 729.6
1930 871.6 294.0 138.3 354.6 84.7 784.4
1931 541.9 160.6 90.9 239.4 51.0 487.7
1932 281.2 53.0 51.0 157.2 20.0 253.1
1933 164.0 24.7 25.6 102.9 10.8 147.6
1984 175.2 21.1 34.2 106.8 13.1 157.7
1935 237.1 37.8 35.8 146.7 17.3 213.4
1936 372.5 46.8 45.1 256.6 24.0 335.2
1937 553.7 126.8 78.6 312.0 36.3 500.0
1938 505.2 149.8 51.0 272.9 31.5 434.0
1939 506.5 94.5 57.8 320.1 34.1 387.0
1940 640.4 207.0 79.1 320.5 33.8 536.0
1941 697.9 237.9 98.0 315.0 47.0 590.0
1942 522.2 228.0 88.0 191.2 15.0 456.0
1943 305.9 156.9 44.2 97.7 7.1 275.0
1944 291.3 97.0 50.0 185.3 9.0 262.0
1945 443.8 120.8 71.0 235.0 17.0 350.0
1946 850.0 212.0 115.0 482.0 41.0 650.0
1947 1,597.5 492.0 214.0 819.0 72.5 1,235.0
1948 2,357.0 905.0 300.0 1,075.0 77.0 1,830.0
1949 2,843.5 1,249.0 310.0 1,200.0 84.5 2,191.0
1950 2,621.0 1,089.0 305.0 1,127.0 100.0 2,050.0

Total $21,837.8 $7,299.7 $3,124.6 $9,669.8 $1,243.7 $17,687.7
a Does not include large government power projects.
Sources: Municipal and rural data from staff of Edison Electric Institute; other data

from EEl, Stati.stical Bulletin, 1950.
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ELECTRIC UTILITY INDUSTRY

TABLE 7
EXPENDITURES FOR NEW PLANT AND EQUIPMENT

BY U.S. BUSINESS, 1929-1951
(dollar figures in millions)

TOTAL
EXPENDITURES

BY ALL
INDUSTRIES

ELECTRIC

Amount

AND GAS
Percent-
age of
total

1IAILROADS
Percent-
age of

Amount total

MANUFACTURING
Percent-
age of

Amount total

1929
1930
1981
1932
1933

$ 9,165
7,610
4,712
2,608
2,137

$1,006
1,056

683
341
157

11.0
13.9
14.5
13.1
7.3

$ 840
865
360
164
101

9.2
11.4

7.6
6.3
4.7

1934
1935
1936
1937
1938

3,080
3,740
5,076
6,732
4,520

179
250
390
567
478

5.8
6.7
7.7
8.4

10.6

218
166
306
525
238

7.1
4.4
6.0
7.8
5.3

$ 1,796
2,452
3,332
1,832

48.0
48.3
49.5
40.5

1939
1940
1941
1942
1943

5,200
6,492
8,190
8,110
4,530

480
540
710
880
540

9.2
8.3
8.7

11.1
11.9

280
440
560
540
460

5.4
6.8
6.8
8.8

10.2

1,930
2,580
8,400
2,760
2,250

37.1
39.7
41.5
45.2
49.7

1944
1945
1948
1947
1948

5,210
6,630

12,040
16,180
19,230

490
630

1,040
1,900
2,680

9.4
9.5
8.6

11.7
18.9

580
550
570
910

1,320

11.1
8.8
4.7
5.6
6.9

2,390
3,210
5,910
7,460
8,340

45.9
48.4
49.1
46.1
43.4

1949
1950
1951k

18,120
18,560
23,910

8,140
3,170
8,540

17.3
17.1
14.8

1,350
1,140
1,520

7.5
6.1
6.4

7,250
8,220

11,920

40.0
44.3
49.9

a Estimated.
Sources: For 1929-1940, electric and gas data from J. F. Dewhurst and associates,

America's Needs and Resources, Twentieth Century Fund, 1947; other data from
Dept. of Commerce letter to E. W. Morehouse, July 13, 1951. For 1941-1951, all
data from Securities and Exchange Commission, Statistical Series, Release No. 998.
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ELECTRIC UTILITY INDUSTRY

TABLE 9
COMPARISON OF CONSTRUCTION COST INDEXES

1925-1950

BUREAU OF
FOREIGN AND

HANDY-WHITMAN INDEX DOMESTIC COMMERCE

(1911:100) Converted to 1940:100 (1940 100)

_______________ ___________________________

Construc-
Transmis- Transmis- tion and Machinery

Produc- sion and Produc- sion and resource and
tion tion distribu- General improve- equip-

plant tion plant gion plant ments ment
(1) (2) (8) (4) (5) (6) (7)

1925 217 193 82 92 112 102 108
1926 218 190 83 91 109 102 104
1927 216 184 82 88 108 102 101
1928 216 188 82 90 107 102 101
1929 226 201 86 98 109 104 105

1930 223 184 85 88 104 100 96
1931 216 184 82 88 95 91 88
1932 196 171 75 81 87 79 84
1933 200 173 76 82 91 85 83
1934 224 187 85 89 99 92 91

1935 226 187 86 89 95 88 90
1936 230 193 87 92 94 90 91

1937 249 214 95 102 101 98 100
1938 257 209 98 99 100 97 100
1939 280 209 99 99 100 97 99

1940 263 210 100 100 100 100 100
1941 277 218 105 104 107 109 104
1942 286 229 109 109 113 126 108
1943 286 228 109 108 114 132 108
1944 286 236 109 112 118 180 108

1945 298 243 111 116 121 134 109
1946 342 265 130 126 136
1947 384 320 148 152 157
1948 440 345 167 164 178
1949 458 353 174 188 183

1950 469 367 178 175 192

Sources: Cols. 1-5 based on index of electric utility costs compiled by Whitman,
Requardt and Associates; combination of North Atlantic and North Central divisions.
Cols. 6-7 from Robert W. Hartley, America's Capital Requirements: Estimates for
1946-1960, Twentieth Century Fund, 1950.
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ELECTRIC UTILITY INDUSTRY

TABLE 13
COMPARISON OF YIEus ON PUBLIC UTILITY MORTGAGE Boisms,

PREFERRED STOCKS, AND COMMON STOCKS
1925-1950

(per cent, except for last coiumn)

COMMON STOCK
Ratio: Earn-

MORTCACE BONDS PREFERRED ings
A Baa STOCK Earnings Dividend Dividend

1925 5.42 5.91 6.85 n.a. n.a.
1926 5.17 5.67 6.77 n.a. n.a.
1927 5.02 5.46 6.09 n.a. n.a.
1928 4.95 5.33 5.80 n.a. n.a.
1929 5.22 5.76 6.11 3.81 2.10 1.81

1930 5.06 5.88 6.08 4.26 8.45 1.23
1931 5.12 6.90 5.21 5.44 5.20 1.05
1932 6.46 8.78 6.90 6.32 7.53 0.84
1933 6.32 9.38 n.a. 4.54 5.81 0.78
1934 5.55 7.49 n.a. 4.38 5.88 0.74

1935 4.61 5.56 4.57 5.68 5.11 1.11
1936 4.08 4.67 4.66 4.99 3.66 1.36
1937 3.98 5.09 4.66 6.23 5.40 1.15
1938 3.90 5.26 4.88 5.85 6.27 0.93
1939 3.52 4.50 4.75 6.50 5.31 1.22

1940 3.24 4.05 4.49 7.06 5.99 1.18
1941 3.07 3.84 4.61 8.76 8.02 1.09
1942 3.09 3.73 4.84 10.84 9.75 1.11
1943 2.99 3.58 4.48 8.21 6.84 1.20
1944 2.97 3.52 4.20 8.37 6.28 1.33

1945 2.87 3.39 4.02 6.54 4.99 1.31
1946 2.71 3.03 3.63 6.43 4.22 1.52
1947 2.78 3.08 4.08 7.33 5.30 1.38
1948 3.02 3.38 4.80 8.12 5.85 1.89
1949 2.90 3.28 4.39 8.32 5.86 1.42

1950 2.79 3.18 4.28 8.39 5.66 1.48

n.a.: Not available.
Source: Moody's Public Utilities, Special Features Section.
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ELECTRIC UTILITY INDUSTRY

TABLE 15
CAPACITY, COMBINED PEAK LOAD, ANI) GENERATION OF ALL
ELECT1IIá Licirr AND POWER INSTALLATIONS CONTRIBUTING

TO THE PUBLIC SUPPLY, AS OF DECEMBER 31, 1925-1950

GENERATION
ESTIMATED CAPACITY COMBINED PEAK LOAD Total Kilowatt-

Total Kilowatts Total Kilowatts kilowatt- hours
TION

(millions)
kilowatts

(thousands)
per

ca pita
kilowatts

(thousands)
per

capita
hours

(millions)
per

capita

1925 115.8 21,472 0.185 14,150 0.122 61,451 531
1926 117.4 23,386 0.199 15,600 0.133 69,353 591
1927 119.0 25,079 0.211 18,500 0.139 75,418 634
1928 120.5 27,805 0.231 18,050 0.150 82,794 687
1929 121.8 29,839 0.245 19,200 0.158 92,180 757
1930 123.1 32,384 0.283 19,700 0.160 91,112 740
1931 124.0 33,698 0.272 19,125 0.154 87,350 704
1932 124.8 34,387 0.276 18,225 0.146 79,398 636
1933 125.6 34,587 0.275 18,375 0.146 81,740 651
1934 126.4 34,119 0.270 19,200 0.152 87,258 690
1935 127.3 34,436 0.271 21,000 0.165 95,287 749
1936 128.1 35,082 0.274 23,900 0.187 109,316 853
1937 128.8 35,620 0.277 24,700 0.192 118,913 923
1938 129.8 37,492 0.289 25,350 0.195 113,812 877
1939 130.9 38,863 0.297 28,700 0.219 127,642 975
1940 132.0 39,927 0.302 80,800 0.233 141,837 1,075
1941 133.2 42,405 0.318 34,650 0.260 164,788 1,237
1942 134.7 45,053 0.334 35,850 0.266 185,979 1,381
1943 136.5 47,951 0.351 40,100 0.294 217,758 1,595
1944 138.1 49,189 0.358 40,650 0.294 228,189 1,652
1945 139.8 50,111 0.359 89,550 0.283 222,486 1,594
1946 141.2 50,317 0.356 45,000 0.319 223,178 1,581
1947 144.0 52,322 0.363 49,550 0.344 255,739 1,776
1948 146.6 56,560 0.388 53,750 0.367 282,698 1,928
1949 149.2 63,100 0.423 56,560 0.379 291,032 1,951
1950 151.1 68,501 0.453 64,300 0.425 328,998 2,177

Sources: Population from Bureau of the Census, Current Population Reports, series
P-25, no. 44, and Dept. of Commerce, Statistical Abstract; other data from Edison
Electric Institute, Statistical Bulletin, 1950.
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ELECTRIC UTILITY INDUSTRY

TABLE 17
CONSUMPTION OF FUEL AND HEAT PER KILOWATT-HOUR GENERATED

BY ALL ELECT1UC CONT1UBUTINC TO THE PUBLIC SUPPLY
1925-1950

Pounds of coal Btu
per kilowatt-hour per kilowatt-hour

generated generated
(1) (2)

1925 2.00 26,000
1926 1.90 25,000
1927 1.82 23,700
1928 1.73 22,500
1929 1.66 21,600

1930 1.60 20,800
1931 1.52 19,800
1932 1.49 19,400
1933 1.46 19,000
1934 1.45 18,800
1935 1.44 18,700
1938 1.44 18,700
1937 1.44 18,700
1938 1.40 18,200
1939 1.38 17,900
1940 1.34 17,400
1941 1.34 17,400
1942 1.30 16,900
1943 1.30 16,900
1944 1.29 16,800

1945 1.30 16,900
1946 1.29 16,800
1947 1.31 17,000
1948 1.30 16,900
1949 1.24 10,100

1950a 1.19 15,500

Preliminary.
Sources: Col. 1 from Edison Electric Institute, Statistical Bulletin, 1950; conversion

to Btu in col. 2 based on assumed average heat value of 13,000 Btu per pound
of coal.
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ELECTRIC UTILITY INDUSTRY

TABLE 18
GENERATION, SALES, AND CAPACITY OF ALL ELEc'nuc LIGHT AND

PowER INSTALLATIONS IN THE U.S., 1920-1950

SALES GENERATION
Total Kilowatt- Total Kiiowatt

Popu- kilowatt- hours kilowatt- hours
lation

(millions)
hours

(millions)
per

ca pita
hours

(millions)
per

ca pita

1920 106.5 39,405 370
192]. 108.5 37,180 343
1922 110.1 43,632 396
1923 112.0 51,222 457
1924 114.1 54,662 479
1925 115.8 61,451 531
1926 117.4 56,089 478 69,353 591
1927 119.0 61,251 515 75,418 634
1928 120.5 66,988 556 82,794 687
1929 121.8 75,294 618 92,180 757
1930 123.1 74,908 608 91,112 740
1931 124.0 71,902 580 87,350 704
1932 124.8 63,711 511 79,393 638
1933 125.6 65,916 525 81,740 651
1934 126.4 71,082 562 87,258 690
1935 127.3 77,596 610 95,287 749
1936 128.1 90,044 703 109,316 853
1937 128.8 99,359 771 118,913 923
1938 129.8 93,731 722 113,812 877
1939 130.9 105,788 808 127,642 975
1940 132.0 118,643 899 141,837 1,075
1941 133.2 140,060 1,052 164,788 1,237
1942 134.7 159,407 1,183 185,979 1,381
1943 136,5 185,889 1,361 217,758 1,595
1944 138.1 198,160 1,435 228,189 1,652
1945 139.6 193,558 1,887 222,486 1,594
1946 141.2 190,794 1,351 223,178 1,581
1947 144.0 217,581 1,511 255,739 1,776
1948 146.6 240,740 1,842 282,698 1,928
1949 149.2 248,542 1,668 291,032 1,951
1950 151.1 280,539 1,890 328,998 2,177
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ELECTRIC UTILITY INDUSTRY

18 (concluded)

Kilowatt- PERCENTAGE
CAPACITY hours INCREASE OVER

Total Kilowatts generated PRECEDING YEAR
kilowatts

(thousands)
per

capita
per kLlowatt
of capacity

PER CAPITA
Generation Capacity

1920 12,714 0.119 8,099
1921 13,519 0.125 2,750 —7.3 5.0
1922 14,192 0.129 3,074 15.5 3.2
1923 15,643 0.140 3,274 15.4 8.5
1924 17,681 0.155 3,092 4.8 10.7

1925 21,472 0.185 2,862 10.9 19.4
1926 23,386 0.199 2,966 11.3 7.6
1927 25,079 0.211 3,007 7.3 6.0
1928 27,805 0.231 2,978 8.4 9.5
1929 29,839 0.245 3,089 10.2 6.1

1930 32,384 0.263 2,813 —2.2 7.3
1931 33,698 0.272 2,592 —4.9 3.4
1982 34,887 0.276 2,309 —9.7 1.5
1933 34,587 0.275 2,363 2.4 —.4
1934 84,119 0.270 2,557 6.0 —1.8

1935 34,436 0.271 2,767 8.6 0.4
1986 35,082 0.274 3,116 13.9 1.1
1937 35,620 0.277 3,338 8.2 1.1
1938 37,492 0.289 3,036 —5.0 4.3
1939 38,863 0.297 3,284 11.2 2.8
1940 39,927 0.302 3,552 10.3 1.7
1941 42,405 0.318 3,886 15.1 5.3
1942 45,053 0.334 4,128 11.6 5.0
1943 47,951 0.351 4,541 15.5 5.1
1944 49,189 0.358 4,639 3.6 1.4

1945 50,111 0.359 4,439 —3.5 0.8
1946 50,317 0.356 4,435 —0.8 —0.8
1947 52,322 0.363 4,888 12.3 2.0
1948 56,560 0.888 4,998 8.6 8.3
1949 63,100 0.423 4,644 1.2 8.8
1950 68,501 0.453 4,800 11.2 7.6

Sources: Same as for table 15.
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ELECTRIC UTILITY INDUSTRY

TABLE 19
AVERAGE ANNUAL GROWTH IN CAPACITY, COMBINED

PEAK AND GENERATION ELEcmic
UTiLITIES, 1925-1950

Average
annual

increase
1925 1950 (percent)

Population 115,800,000 151,100,000 1.1

Capacity

Total

Kilowatts

4.821,472,000 68,501,000
Per capita 0.185 0.453 3.6

Combined Peak

Total

Load Kilowatts

6.314,150,000 84,300,000
Per capita 0.122 0.425 5.1

Generation

Total

Kilowatt-hours

6.961,451,000,000 328,998,000,000
Per capita 531 2,177 5.8

Sources: Same as for table 15. Annual growth rates interpolated from twenty-five-
year compound interest tables.
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ELECTRIC UTILITY INDUSTRY

TABLE 20
REGULARIZATION OF CAPACITY ADDITIONS, 1925-1950

A

Regularized Actual
capacitya

(thousands of
peak load

(thousands of
MARCIN

(thousands
OF CAPACITY
of

kilowatts) kilowatts) kilowatts) (per cent)

1925 21,472 14,150 7,822 52
1926 28,353 15,600 7,753 50
1927 25,234 16,500 8,734 53
1928 27,115 18,050 9,065 50
1929 28,996 19,200 9,798 51

1930 30,877 19,700 11,177 57
1931 32,758 19,125 13,633 71
1932 34,639 18,225 16,414 90
1933 36,520 18,375 18,145 99
1934 38,401 19,200 19,201 100
1935 40,282 21,000 19,282 92
1936 42,163 23,900 18,263 76
1987 44,044 24,700 19,344 78
1938 45,925 25,350 20,575 81
1939 47,806 28,700 19,106 67
1940 49,687 30,800. 18,887 61
1941 51,568 34,650 16,918 49
1942 53,449 35,850 17,599 49
1943 55,330 40,100 15,230 38
1944 57,211 40,650 16,561 41
1945 59,092 89,550 19,542 49
1946 60,973 45,000 15,973 35
1947 62,855 49,550 13,305 27
1948 64,737 53,750 10,987 20
1949 66,619 56,500 10,119 18
1950 68,501 64,300 4,201 7

Based on even distribution of annual capacity increases between 1925 and 1950
(See table 15.)

Source; Basic data from Edison Electric Institute, Statistical Bulletin, 1950.
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TABLE 21
RECULARIZAnON OF CAPACITY ADDITIONS, 1925-1950

PROGRAM B

Capacity adjusted
to assumed

safe margin Adjusted
(col. 3) peak loada MARGIN OF CAPACITY

(thousands of (thousands of (thousands of
kilowatts) kilowatts) kilowatts) (per cent)

(1) (2) (3) (4)

1925 18,395 14,150 4,245 30
1926 19,499 14,999 4,500 30
1927 20,669 15,899 4,770 30
1928 21,066 16,853 4,213 25
1929 22,330 17,864 4,466 25
1930 23,670 18,936 4,784 25
1931 25,090 20,072 5,018 25
1932 28,595 21,276 5,319 25
1933 28,191 22,553 5,638 25
1934 28,687 23,906 4,781 20
1935 30,408 25,340 5,068 20
1936 32,232 26,860 5,372 20
1937 34,166 28,472 5,694 20
1938 36,216 30,180 6,036 20
1939 38,389 31,991 6,398 20
1940 40,692 33,910 6,782 20
1941 43,134 35,945 7,189 20
1942 43,817 38,102 5,715 15
1943 46,446 40,388 6,058 15
1944 49,233 42,811 6,422 15

1945 52,187 45,380 6,807 15
1946 55,318 48,103 7,215 15
1947 58,637 50,989 7,648 15
1948 62,155 54,048 8,107 15
1949 65,885 57,291 8,594 15

1950 69,837 60,728 9,109 15

a Using 1925 actual peak load as a base and assuming an annual 8 per cent in-
crease. (See table 15.)

Source: Basic data from Edison Electric Institute, Statistical Bulletin, 1950.
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TABLE 22
RECULARIZATION OF CAPACITY ADDITIONS, 1925-1950

PROGRAM C

Capacity adjusted
to assumed

safe margin
(cot. 3)

(thousands of

Adjusted
peak loath'

(thousands of
MARCIN OF CAPACITY

(thousands of
kilowatts)

(1)
kilowatts)

(2)
kilowatts) (per cent)

(3) (4)

1925 18,395 14,150 4,245 30
1926 20,279 14,999 5,280 35
1927 21,450 15,899 5,551 35
1928 22,582 16,853 5,709 34
1929 24,000 17,864 6,138 34
1980 24,625 18,936 5,689 30
1931 25,090 20,072 5,018 25
1932 26,595 21,276 5,319 25
1933 28,191 22,553 5,638 25
1934 28,687 23,906 4,781 20
1935 30,408 25,340 5,068 20
1936 32,232 26,860 5,372 20
1937 34,186 28,472 5,894 20
1938 36,216 30,180 8,036 20
1989 38,389 31,991 6,398 20
1940 40,692 33,910 6,782 20
1941 43,134 35,945 7,189 20
1942 43,817 88,102 5,715 15
1943 46,446 40,388 6,058 15
1944 47,684 42,811 4,873 11

1945 48,606 45,380 3,226 7
1946 51,046 48,103 2,943 6
1947 54,365 50,989 3,376 7
1948 58,603 54,048 4,555 8
1949 65,143 57,291 7,852 14
1950 69,837 60,728 9,109 15

a Using 1925 actual peak load as a base and assuming an annual 6 per cent in-
crease. (See table 15.)

Source: Basic data from Edison Electric Institute, Statistical Bulletin, 1950. (See
table 15, above.)
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ELECTRIC UTILITY INDUSTRY

TABLE 26
DESIGN EFFICIENCY OF TURBINES USED

IN GENERATION OF ELECTRICITY
1924-1949

Minimum turbine
heat rate Size Tgpe
(Btu per of unit of unit STEAM CONDiTIONS

kilowatt-hour) (kilowatt) (compound) (psig) (F.)
1924 10,300 60,000 Cross 550 725/725
1928 9,960 55,000 Tandem 650 725/725
1929 9,235 55,000 Vertical 1,250 750/750
1930 9,170 50,000 Vertical 1,200 750/750
1986 9,000 110,000 Vertical 1,200 900
1937 8,700 150,000 Tandem 1,200 825/825
1940 8,620 100,000 Cross 1,250 950
1941 8,270 76,500 Cross 2,300 940/ 900
1949 7,920 125,000 Cross 2,000 1,050/1,000

Source: Letter from General Electric Co. to E. W. July 25, 1951.

TABLE 27
PRICES OF STEAM GENERATOR UNITS WITH CAPACITY OF THAN

7,500 KILOWAITS MANUFACTURED BY
GENERAL COMPANY, 1929-1950

Price Price
index index

(1940:100) (1940:100)

1929 73.0 1940 100.0
1930 70.1 1941 100.7
1931 74.5 1942 100.7
1932 75.9 1943 100.7
1933 80.3 1944 95.9
1934 89.1 1945 97.8
1935 96.4 1946 118.7
1936 96.4 1947 143.3
1937 105.1 1948 148.7
1938 106.8 1949 180.7
1939 102.9 1950 164.0

Source: Same as for table 26.
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ELECTRIC UTILITY INDUSTRY

TABLE 28
CAPACITY AND PRICES OF TURBINE GENERATORS

PRODUCED BY WESTINGHOUSE ELECTRIC
CoRPoRATIoN, 1925-1950

Capacity Capacity
1925 437.50 1938 487.50
1926 500.00 1939 122.50
1927 287.50 1940 385.00
1928 850.00 1941 537.50
1929 587.50 1942 791.00
1930 745.00 1943 410.00
1931 170.00 1944 230.00
1932 95.00 1945 825.00
1933 80.00 1946 510.00
1934 260.00 1947 1,897.00
1935 70.00 1948 1,990.00
1936 112.50 1949 1,879.75
1937 387.50 1950 1,881.00

PRICE IN DOLLARS PER KILOWATT OF TURBINE
GENERATOR UNITSa FOR BATING AND CAPABILITY OF:

20,000— 40,000— 60,000—
25,000 50,000 75,000

kilowatts kilowatts kilowatts
1925 12.45 9.65 8.55
1930 13.10 10.15 8.95
1935 17.50 13.20 11.70
1940 18.80 14.10 12.10
1948 21.50 18.60 16.00
1947 23.60 20.40 17.60
1948 26.00 22.50 19.85
1950 29.00 24.80 21.30

a Based on 850 psig.-.900°F. steam conditions, and for 1935-1950 prices are also
based on the use of 3,600-rpm turbines and hydrogen-cooled generators.

Source: Letter from Westinghouse Electric Corp. to E. W. Morehouse, August 14,
1951.
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ELECTRIC UTILITY INDUSTRY

Chart I

Combined (Non—coincident) Peak Loads and Capacity of Electric Utilities
Compared with Peak Loads at Various Annual Rates of Growth

1925 — 1950
Millions of kilowatts

277

Note: Actual copacily as reported by the Federal Power Commission.
Actual peak loads as estimated by Edison Electric Institute.
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Millions of kilowatts
70

65

Electric Utilities
Growth Rates Compared

Regutarization Programs A, B, and C
1925 — 1950

0

Note: Actuol peak loads obtained from E.E.I. 1950 Stalislicol Bulletin.

278

Chart 2
Trend of Combined Peak Loads of

Actual and at 51/2% and 6%
with Capacities under
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Chart 3

Estimated Combined Peak Loads and Capacities
of Electric Utilities, Using Various Rates of Growth

1950 — 1970
Millions of
280

Estimated capacity
260 — I E.E.I. estimates to 1954; thereafter ot rate of 6% annually

2 E.E.l. estimates to 1954; thereafter at rote of 5% annually
3 Estimated at rate of 15% over 6% peak load curve

240— Esttmated peak load
4 Based on 6% growth rote from 1950

220 5 Based an growth rate from 1950
6 E.E.I. estimates to 1954
7 Peak lood in 1970 it E.E.I. estimate were estended
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Chart 4
Trend of Actual Combined Capacity of Electric Utilities Compared with

Estimated Capacities under Regularizution Programs A, B, and C
1925 — 1950

280

Millions of kilowatts

Note: Shaded areas represent periods of general business contraction,
based on N8ER reference cycles.
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Chart 5

Trend of Actual Construction Expenditures by Private Electric
Utility Companies, Municipals and Rural Cooperatives

in 1940 Dollars, 1925-1950

281

Note: Shaded areas represent periods of general business contraction, Ratio scale
based on NBER reference cycles.
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COMMENT
BERT C. HICKMAN, National Bureau of Economic Research
Several business representatives commented on the importance of
competitive investment and stressed the notion that such investment
cannot be delayed. They implied, I think, that such investment is
not subject to regularization. I do not think the conclusion is justi-
fied. If one is thinking of introducing an innovation before com-
petitors can do so, then the current phase of the cycle should not be
of overriding importance. If firms think in terms of a long invest-
ment horizon, a period of depressed business and low costs would
be an excellent time to introduce new projects. A longer investment
horizon might be induced by a public policy that prevented severe
contractions. Unless it is argued that the technological possibilities
for new innovations are developed only during expansions, there is
no reason why new innovations should not be introduced during
contractions so long as a long period of decline in demand is not
anticipated. These remarks apply particularly to going concerns.
Perhaps ventures by new firms must wait for an immediately favor-
able market. However, the concept of regularization by the firm irn-
plies, I think, a going concern, and especially so if hope is vested in
large firms. If investment involves the duplication of a prior innova-
tion by a competitor, this competitive behavior could promote
regularization if only we could persuade the Schumpeterian entre-
preneur to invest early in the downswing.
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