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PREFACE

This study presents three separate reports on several aspects
of electric utility finances. They are not intended to tell an
integrated story but rather to shed additional light on three
major themes in the general area of utility finance - capital
needs of the industry; regulation in a period of sustained
inflation; and comparative returns and risk in the regulated
and non-regulated sectors.

Recent increases in energy costs and the reported decline
in the financial position of electric utilities have led some
analysts to predict future capital shortages in this industry.
Such claims are typically based on various analyses of future
plant requirements by the electric industry, analyses of the
total supply of investible funds, and predictions concerning
the future competitive position of the electric industry in
capital markets. Since capital shortages have the potential
of disrupting the provision of electric services and regulators
must pass on proposed investment decisions, understanding
the basis for these predictions has important implications for
regulation. Part I treats this subject.

At the same time, there exists substantial evidence that
a portion of commission regulation has in the past decade
become a matter of accounting for inflation. The regulatory
response in the face of an inflationary environment has centered
on a whole serjes of devices and practices designed to give
financial relief to the power sector. Part Il considers this
issue in narrative fashion. '

_Company requests for rate increases and the efforts of
consumer groups toward "holding the 1ine" on utility prices
have been combined to place deliberations of public utility
commissions increasingly in the limelight. The close scrutiny
resulting from such pressures has still further enhanced the
need of regulatory bodies for accurate, useful financial data
on utilities to enable them to carry out their regulatory
mandates. A definite need exists for accurate and current
information comparing the rates of return for the regulated
and non-regulated sectors. Part IIl helps provide that
information.






PART I - AN ANALYSIS
OF SELECTED STUDIES OF
CAPITAL NEEDS IN THE
ELECTRIC UTILITY INDUSTRY*

*This report was prepared for The National Regulatory Research Institute
at The Ohio State University. The views expressed are those of the
author, Dr. Warren E. Farb, Consulting Economist, and do not necessarily
reflect those of the Institute.
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EXECUTIVE SUMMARY

This report examines selected forecasts of the capital needs of the
U.S. electric utilities industry during the next decade. It ajms at
providing a better understanding of these forecasts, and draws upon them
to arrive at its own assessment of the electric utilities industry's
probable capital needs between now and 1990.

Five recent studies, selected not oniy for their timeliness, but
because they incorporate a range of methodoliogies and reflect a variety
of institutional perspectives, are examined extensively: Electrical
World's (EW) September 1978 annual forecast; an unpublished forecast
by Data Resources, Inc. (DRI}, based on their long-term trend macro-
economic forecast prepared during the winter of 1979; Bankers Trust
Company's {BTC) U.S. Energy and Capital: A Forecast 1979-82 (1978);
an estimate developed in a forthcoming book by Martin Baughman, Paul
Joskow, and Dilip Kamat (BJK]), Electric Power in the United States:
Models and Policy Analysis; and the U.S. Department of Energy's 1978
projection of electric utility capital need which is included in the
Energy Information Administration's Annual Report to Congress, Vol. II.
A number of earlier studies are also reviewed briefly and compared
with the EW, DRI, BTC, BJK, and DOE forecasts.

EW's forecast is essentially judgmental, while the others are
based on econometric models of differing size and complexity; the
most complex being DOE's Mid-range Energy Forecasting System. Of all
the forecasts included in this analysis, DRI's is the most independent
of its assumptions, since it is based on simultaneous macroeconomic
and energy-sector models. Preliminary results are thus allowed to feed
hack on the overall conditions which produce them. In contrast, BJK's
model is based on assumed external economic conditions, though it
determines demand internally and uses cost factors and construction
lags rather than assumptions to project the distribution of plant type.
DOE's model is the most detailed, even though it currently relies on
assumed macroeconomic conditions. In addition, DOE's model is probably
the most responsive to factors affecting supply and demand for energy
products of all types. Throughout the 1979 to 1990 period, because of
lags between initial planning and completion, all of the forecasts are
heavily influenced by announced plans, work in progress, and the assumed
rates of postponement and cancellation.

Perhaps the most striking conclusion of this analysis is that the
estimates of capital need are relatively independent of the estimation
procedure. EW, DRI, BJK, and the DOE all produce remarkably similar
results. The variations that do exist seem to be primarily a result
of differences in assumptions. Among the most important of these
assumptions are the rate of increase in electric sales and peak demand,
the mix of plant type and assumed reserve margins.

The following table summarizes the aggregate forecast of capital
needs for each of these studies:
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SUMMARY OF FORECASTS OF
CAPITAL NEEDS OF
ELECTRIC UTILITIES

TIME PERIOD CAPITAL NEEDS
FORECAST OF FORECAST (billions of 1979 §)
Baughman, et. al. . 1979-1990 453
Bankers Trust Company ‘ 1979-1982 114
Department of Energy 1979-1985 229
Data Resources, Inc. | 1979-1990 451

Electrical World 1979-1990 582

iv



I.  INTRODUCTION

This report examines selected forecasts of the capital needs of the
U.S. electric utilities industry during the next decade. It aims at pro-
viding a better understanding of these forecasts, and draws upon them to
arrive at its own assessment of the electric utilities industry's probab]e
capital need between now and 1990.

The electric utilities sector is comprised of both investor- and
publicly-owned companies. The latter account for about 25% of industry
sales. They also tend to rely more heavily than investor-owned utilities
on hydroelectric generation, and are therefore 1ess'burdened by the in-
creasing cost of alternative energy sources. Also, because of their
access to the public bond market, their financing costs are lower.

Despite these differences in the financial characteristics of investor-
and publicly-owned electric utilities, however, this report treats their
capital needs in the aggregate. The primary concern here is not the cost
of capital, but how much will be needed, and by implication (but not
considered in this report) whether U.S. and foreign capital markets

will be able to meet the demand.

If electric utilities could f{nance their needs entirely from internal
sources, they would make few demands on national or international capital
markets. In fact, however, in recent years they have relied increasingly
on external financing.1 In the 1970's, investor-owned utilities met 40-50
percent of their capital requirements externally. By 1972, the share of
external financing had increased to 61 percent, and by 1974, to 71 percent.

The surge in external financing in 1974 seems to have been something

of an aberration, resulting from the cumulative impact of inflation, high
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interest rates, and reductions in the rate of growth of demand for
electricity. In 1976, however, after significant rate hikes, -interest
rate reductions, and curtailed plant construction had improved electric
utilities' financial condition, the industry's external financing share
was still 57 percent. In the current inflaticnary environment, this heavy
reliance on outside capital is likely to continue, especially if electri-
city demand returns to pre-1974 growth rates. Inflation tends to reduce
utilities’ capacity to generate investment capital internally as costs
increase more rapidly than rates.

Through the 1970's and into the early part of this decade, the
capital requirements of the electric utilities increased dramatically
relative to the rest of the economy. In 1970, capital outlays for investor-
owned utilities amounted to 6.4 percent of all non-financial business outlays.
By 1971, the figure had reached 10 percent, and Hass estimated (in a study
published in 1974) that it would average about 10.5 percent through 1985.2
A more recent study by Bankers Trust Company (1978) tends to sustain Hass'
leveling projection. It also indicates a sharp drop in the electric por-
tion of total energy industry capital demand (see Table 1). If there has
been a leveling tendency in electricity's share of the business market,
it is probably the result of increased energy prices, slowdowns in the
growth of the peak demand, reduced sales growth, regulation, and uncer-
tainties ahout nuclear power. However, the apparent drop in electricity's
share of the energy industries' total capital demand reflects the increased
capital needs of the oil and gas sector following the 1973 OPEC embargo

rather than a scaling back of electric capital demand.
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TABLE 1

ELECTRIC UTILITY AMOUNT AND SHARE
OF CREDIT AND CAPITAL MARKET,
1872 to 1977

1972 1973 1974 1975 1976 1977

Capital and Credit Market
(billions of dollars)

Electric Utility External 8.8 10.3 14.4 9.7 10.8 10.6
Financing ‘

Energy Industry 11.3  13.3 20.3 17.5 21.5 22.5
Business Market 83 106 100 45 77 115
Total Market 178 202 189 206 269 338

Electric Utility Share of

{percent)

Energy Industry 77.9  77.4 70.9 55.4 50.2 47.0
Business Market 10.6 2.8 14.4 21.6 14.0 9.2
Total Market 4.9 5.1 7.6 4.7 4.0 3.1

Source: U.S. Energy and Capital: A Forecast 1978-82, Bankers Trust
Company, 1978.
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In absolute terms, the Bankers Trust findings suggest that electric
capital demand overall has tended to increase steadily during the past

several years,3 Moreover, a second recent study by Electrical World

indicates that absolute increases in electric power system capital expen-
ditures may have been even larger than Bankers Trust believes.4 Table 2
shows total U.S. electric power system capital expenditures as a share of
total business expenditures for new plant and equipment.

Differences of opinion or method of counting the industry's past
capital requirements complicate efforts to project such requirements
through 1990. Surprisingly, however as we will see, there is substantial
agreement on this issue among recent forecasts. The degree of consensus
is especially interesting in view of the contingencies 1ikely to affect
electric utilities' capital investment over the next decade. First and
foremost of these contingencies is the condition of the overall economy,
and particularly the inflation rate. Inflation exerts a powerful influence
on capital needs, not only because it tends to increase the utilities'
dependency on external financing, but also because it affects economic
growth and the growth in electricity demand.

In addition, environmental regulations continue to exert an uncertain
influence on the amount of capital necessary to meet generation, transmission
and distribution goals. Forecasts in the early 1970's, even if they assumed
that anti-pollution restrictions would be imposed on the utilities, could
only guess at the timing and cost of implementation. Recent studies are
more informed about timing, but cost questions have yet to be answered

with assurance.

I-4



TABLE 2

TOTAL ELECTRIC POWER SYSTEM CAPITAL EXPENDITURES
AS A SHARE OF TOTAL BUSINESS EXPENDITURES
FOR NEW PLANT AND EQUIPMENT, 1967 to 1977

(dollars in billions)

ELECTRIC POWER TOTAL BUSINESS PERCENT

YEAR  CAPITAL EXPENDITURES ~ NEW PLANT & EQUIP. ELECTRIC
1967 §7.9 $ 65.6 12.1%
1968 9.3 67.8 13.7
1969 10.7 75.6 14.2
1970 12.8 79.7 16.0
1971 EERTR - 81.2 18.6
1972 16.7 88.4 18.9
1973 18.7 99.7 18.8
1974 20.6 112.4 18.3
1975 20.2 112.8 17.9
1976 25.2 120.5 20.9
1977 27.7 135.8 20.4
1978 30.3 152.9 19.8

Source: Electrical World, September 15, 1978 and Business Conditions
Digest, February 1979.
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Energy prices and the effectiveness of the national energy conserva-
tion program are also powerful contingent influences on capital need.
However, the mix of conventional and nuclear generating facilities may
be even more important. As a rule, nuclear plants cost more than con-
ventional ones, and take longer to bring "on line." For technical and
political reasons, they are also most subject to postponements and can-
cellations in construction. While cancellations often reduce capital
requirements, the effects of postponements are harder to anticipate. In
the short term, decisions to extend construction schedules probably
decrease capital requirements. However, continued delays may increase
interest costs; single-shift construction may be less efficient; lower
productivity may result from uncertain work schedules; and escalator
clauses may apply over longer periods.

Finally, uncertainty about regional reserve requirements also increases
the difficulty of forecasting electric utility capital needs. Assumptions
about probable or "optimal" reserve margins are fundamental to all pro-
Jjections of peak generating capacity and therefore to estimates of capital
needed for new generating facilities. Narrower reserve margins mean smaller
capital requirements.

Several contingent factors--especially plant mix, energy prices,
and inflation--have had a more profound influence on electric utility
capital needs than could have been anticipated even a few years ago. In
effect, the oil embargo and its aftermath, public ambivalence toward
nuclear power, and nagging inflation constitute a water-shed between fore-
casts of the early 1970's and those of the past twelve or eighteen months.

The most recent forecasts also reflect greater certainty about the timing
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of regulatory implementation; they are based on more up-to-date information
on utility companies' construction plans; and they take account of the
slower growth in electricity demand during the last half-decade.

For these reasons, recent forecasts of electric utility capital need
are examined more extensively in the following pages than several well-known
earlier studies, which are also reviewed. These recent studies have been
selected not only because of their timeliness, but also because they incor-
porate a range of methodologies and reflect a variety of institutional

perspectives. Of the five studies in this group, Electrical World's (EW)

annual forecast is probably the most widely known and used in the industry.
EW's projections, which extend through 1995, are not based on a formal
econometric model. Hence, in a technical sense, they are more "subjective"
than other estimates considered here. In contrast, the Data Resources,
Inc. (DRI) forecast is based on the integration of simultaneous macro-
economic and energy sector models. DRI updates its projections several
times each year. The forecast considered here is based on their long-

term trend macroeconomic forecast prepared during the winter of 1979.5

Bankers Trust Company's (BTC) U.S. Energy and Capital: A Forecast 1979-82

(1978) 1is included as a representative banking industry perspective on
electric utility capital requirements. A fourth estimate, drawn from a
forthcoming book by Martin Baughman, Paul Jaskow, and Dilip Kamat (BJK), is
the only recent "academic" forecast examined,6 A federal persepective is
provided by the Department of Energy's annual projection of electric
utility capital need.7 DOE's findings are based on a sophisticated linear
programming model--formerly called the Project Independence Evaluation
System (PIES), now called the Mid-range Energy Forecasting System (MEFS)--

which has been the controversial basis of much of the Department's analysis.
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Three important, but dated, additional studies are also reviewed
briefly below and compared with the EW, DRI, BTC, BJK and DOE forecasts:

Financing the Energy Industry (1974), by Jerome Hass, Edward Mitchell,

and Bernell Stone; Economic and Financial Impacts of Federal Air and

Water Pollution Control on the Electric Utility Industry (1976), hy

Temple, Barker, and Sloane, Inc.; and the Federal Power Commission's

National Powef Survey, The Financial Outlook for the Electric Power

Industry (1974).

IT. FORECASTS QF CAPITAL NEEDS

A. Electrical World, 29th Annual Electric Industry Forecast

The annual forecast prepared by the staff of Electrical World is among

the most widely used forecasts of the electric utility industry. The
most recent EW forecast was published September 15, 1978, and makes pro-
jections to 1995. It begins with a projection of overall economic

growth and works toward the implications for the electric utility sector.
For the 1980 to 1990 period, real economic grthh is expected to average
about 3.4 percent per year, with more rapid growth during the early 1980's,
slowing to about 3% in the second half of the decade. This relatively
modest projection assumes that accelerating wages, continued sluggish pro-
ductivity growth, troubles with the dollar, and increasing energy prices
will keep inflation rates high in the near term. In fact, recent develop-
ments suggest that the EW estimate of 6.3 percent inflation for the 13977
to 1981 period may prove conservative. For the 1982 to 1990 period, EW

anticipates an average 5 percent inflation rate.8

I-8




EW's macroeconomic projections assume that current Administration
efforts will have Tittle short-term impact on inflation, and that per-
sistent inflation combined with increasing real energy prices which drain
purchasing power from other sectors will slow overall expansion. EW's
general outlook also takes account of tha implications for slower growth
of an expected one percent increase in the working age population over the
forecast period, down from two percent in 1967 to 1978. This reduction
is important because new labor force entrants tend to be the principal
purchasers of durable goods. In addition, EW notes that aging of the U.S.
population at large implies an increase in the age groups that have already
made major expenditures and are unlikely to reenter the market.

In translating economic growth into increased electric utility sales,
EW breaks sales into four categories--residential, industrial, commercial,
and other. Sales and peak demand are then estimated independently by region.
Total sales are expected to grow at an average annual rate of 4.0 percent
over the 1979 to 1990 period. In 1978, growth was less than 2.5 percent
which EW believes artificially depressed the forecast base. EW assumes
that the lost sales will he made up by a 4.4 percent increase in sales in
1979 despite their projection of slower economic growth in 1979 than in
1978.

Table 3 summarizes EW's electricity sales growth forecast. Growth
in industrial use of electricity is projected to average 3.2 percent
over the 1979 to 1990 period, a sharp downward shift from previous EW
forecasts. This change is the result of slower-than-expected growth in
the late 70's, a downward revision of expectations about industrial pro-
duction in the second half of the 1980's, and an upward revision in
estimates of the potential gains from conservation and improved energy

management.
I-9



ELECTRICAL WORLD FORECAST OF ANNUAL GROWTH

TABLE 3

IN ELECTRIC UTILITY SALES

(bi11ions of KWH)
1979 to 1990

YEAR RESIDENTIAL INDUSTRIAL COMMERCIAL O0THER TOTAL
1979 4.4% 4.2% 5.0% 3.6% 4.3%
1980 4.4 3.6 3.0 3. 3.8
1981 5.0 4.2 5.0 3.4 4.6
1982 4.7 3.8 5.5 3.4 4.5
1983 4.5 3.5 5.0 3.4 4.3
1984 4.4 3.8 4.5 3.4 4.2
1985 4.0 3.9 4.2 3.3 4.0
1986 3.6 3.9 4.0 3.4 3.8
1987 3.7 3.9 3.9 3.5 3.8
1988 3.4 4.0 3.8 3.4 3.
1989 3.3 4.0 3.8 3.4 3.7
1990 3.3 4.0 3.8 3.4 3.7
1972-1990 4.0 3.9 4.2 3.4 4.0
Source: Electrical World, September 15, 1978
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In determining capital needs, EW considers changes in peak demand and
the gross peak margin to be more important than, and independent of, total
sales increases. It reports that as a result of surprisingly slow peak
demand growth in 1978, an unusually high reserve capacity margin, and
continuing load factor deterioration, deTerments and cancellations of
planned projects are likely in the near term. However, EW is not prepared
to view the low growth in 1978 peak as a harbinger of future developments.
It forecasts a gradual decline in the gross peak margin from about 38
percent in 1978 to 18 percent in 1990, and anticipates that large capital
expenditures for generation will continue to be required to meet the ex-
pected growth in peak demand. However, this estimate of peak demand growth
and continued deterioration in load factor is based on past trends and
judgement and may prove to be mistaken in an environment of rising real
energy costs. ,

Table 4 summarizes EW estimates of capital expenditures for the 1979
to 1990 period. These estimates reflect the current slowdown in nuclear
plant construction, although it is assumed that nuclear construction will
pick up during the early 1980's. The estimates also reflect the costs of
anti-poliution requirements. About one-third of distribution expenditures
are expected to go for plant replacement, which makes them extremely sensi-
tive to year-by-year decisions of management. Expenditures for transmission
facilities are linked to generation additions and, therefore, reflect those
patterns.

B. Data Resources Incorporated

Data Resources, Inc. (DRI) has estimated the capital needs of the
electric utility sector as an integral part of their long-term macro-

economic forecast of the U.S. economy. DRI projects the capital needs
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TABLE 4

ELECTRICAL WORLD FORECAST OF
ELECTRIC UTILITY CAPITAL NEEDS,
1979 to 1990

(bi11ions of dollars)

GENERATION TRANSMISSION, DISTRIBU- TOTAL
TION & MISCELLANEQUS

YEAR FUTURE § 1979 § FUTURE $ 1979 § FUTURE § 1979 $
1979 23.1 23.1 9.7 9.7 32.8 32.8
1980 26.4 24.8 9.8 9.2 36.0 33.9
1981 28.4 25.1 11.1 9.8 39.4 34.9
1982 28.6 24.1 12.2 10.3 40.9 34.5
1983 | 29.9 24.0 12.8 10.3 | 42.7 34.3
1984 36.0 27.5 13.3 10.2 49.2 37.6
1985 48.6 35.4 14.3 10.3 62.9 45.8
1986 65.5 45.4 15.9 11.0 81.3 56.4
1987 78.0 51.5 18.6 12.3 96.6 63.8
1988 87.1 54.8 20.2 12.7 107.3 67.5
1989 94.1 56.4 21.7 13.0 115.7 69.3
1990 100.6 57.4 23.7 13.5 124.3 70.9
1979-1990 646.3 449.5 183.3 132.4 829.1 581.7

Source: Electrical World, September 15, 1978
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of electric utilities based on their forecast of overall economic activity

and then modifies these requirements by allowing the energy sector to "feed

back" on their macroeconomic forecast. Prior to 1987, however, modeled

forecasts of the utilities' needs are determined in conjunction with the

announced construction plans of the companies.

The DRI energy forecast discussed here is based on DRI's long-term-

< trend macroeconomic forecast prepared during the winter of 1979. This
forecast indicates that real GNP will grow by about 3.9 percent per year

E through 1985, with cyclical downturns in 1979 and 1982. For the 1986 to
1990 period, DRI expects real GNP growth to be about 3.1 percent per year.
Throughout the 1979 to 1990 period, they foresee an inflation rate fluctu-
ating between 5.4 percent and 7.6 percent--high by historical standards,

but relatively stable.

From this macroeconomic base, DRI forecasts energy prices, which are

combined with the industrial production index to determine industrial
i demand for electricity by region of the country. Per capita disposable
income, population, and the stock of electrical household goods interact
with energy prices to determine regional residential demand for electricity.
{ Commercial electric demand is determined by energy prices and commercial
employment by region. Throughout this process the DRI model permits sub-
3 stitution among fuels as various prices change in response to demand. Energy
i prices fed back into the macroeconomic model allow simultaneous determina-
tion of energy prices and relevant economic variables such as industrial
production. In contrast, EW seems to rely exclusively on announced plans
and judgement in determining demand and the mix of new generating plants.
Once regional demands for electricity are determined by the DRI model,

the totals are adjusted to include interdepartmental, own, and railroad use.
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Then they are summed. The result is converted to a generation-to-
demand ratio for each region to reflect existing patterns of transmission.
The reserve margin for each region is then derived based on an estimate of
peak demand developed from the historic peak load factor in each regijon.

By relating the capital need to peak demand and assuming a constant
load factor, the DRI system implicitly assumes that the mix of base,
intermediate, and peak generating plant will remain constant. The calcu-
lations of the cost of additional plants are based on this ratio and per
kilowatt hour construction costs. In contrast, EW's method of estimating
total sales and peak demand growth separately allows their forecast to
reflect a changing mix in the type of generating plants built. However,
EW's forecast is subject to second guessing regarding the relative growth
rates in base, intermediate, and peak demand. The Department of Energy
methodology, discussed in Section E employs Toad duration curves for
each region to escape the dilemma of assuming the current relationships
(DRI), or the continuation of trends (EW) and thus allows the greatest
flexibility in forecasting plant requirements. However, the DOE's load
duration curves are greatly influenced by current operations; so in
practice their estimates are probably not significantly different from DRI's.

DRI's projections of the electric utilities' capital needs are deter-
mined for each region by allowing the electrical system to move toward a sub-
jectively pre-determined regional "target" reserve margin. The "target"
reserve margin is based on historical relationships and existing inter-
connections between companies and regions.

DRI's capital need estimates are by the year the project enters

the rate base rather than by actual annual expenditures. Prior to 1987,
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therefore, work planned and in progress modifies the model's attempt to
move the system toward the target reserve margin since it would be impos-
sible to plan, build, and open a plant in 1987 that is not already somewhere
in the planning-construction cycle. Alsc, projects already fully committed
cannot be cancelled even if they will not be needed. The costs of conven-
tional generation facilities are determined by summing the planned increases
in rate base across all companies. As in the EW forecast, each electric
utility company is considered separately. For nuclear plants, DRI exercises
some judgement in extending the reported timetables hecause of the poor
track record of utilities in completing these projects according to plan.

While the DRI methodology can be criticized as being overly tied to
past relationships, it does provide a benchmark for gauging alternative
assumptions. If it is assumed that the Toad Ffactor continues its downward
trend, the DRI estimates will be Tow. Alternatively, if the load factor
improves, the DRI estimate will be high. Regardless of the actual result,
the basis for comparison is a known.

It should be noted that the DRI model assumes a continuation of
existing regional generation-to-demand ratios. These ratios may also
change over time, affecting the capital needs estimates. It is also
Tikely that revised versions of the DRI model will attempt to estimate
the growth in peak demand directly rather than assume a fixed relationship
to sales growth. But, this "improvement" may be of Timited value since
it will necessarily be tied to weather, the rate of technological change,
and conservation.

Finally, it is important to remember that the DRI estimates of capital

needs are not year-by-year expenditures. They are capital increases
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coming on Tine in a given year. In most jurisdictions, this means that the
total cost of a given plant is counted in the year it enters the rate base.
Consequently, the DRI capital needs forecast is not comparable to the
others which are reported here on a year-by-year basis. An approximate
comparison, however, can be made by summing the expeqditures over several
years. Table 5 shows the capital expenditure estimates of DRI and selected
alternative forecasts for 1979 to 1985, 1986 to 1990, and for the entire
1979 to 1990 period.

As is expected from the relatively high, but perhaps realistic, infla-
tion rate incorporated in the DRI forecast, the current dollar estimates
appear higher, in comparison with the other projections, than the estimates
based on constant dollars. Nevertheless, the DRI forecast of capital
requirements tends to be on the low side, primarily because of a relatively
low estimate (3.2 percent) of annual growth in electric sales for the fore-
cast period. Moreover, because of the way the DRI model is constructed,
the introduction of a business downturn would reduce the demand for elec-
tricity and consequently the optimal capital requirements. The reductien in the
optimal capital needs would reduce the actual capital needs in the 1986 to
1990 period and would probably result in further delays in the completions
and activation of nuclear plants.

C. Bankers Trust Company

In 1978, Bankers Trust Company (BTC) published a "best guess" as to
the capital needs of the electric utility industry extending through 1982.
This estimate is a part of a planned biennial review of the U.S. demand

and supply of energy and the consequent capital needs for the energy

industry as a who]e.9



TABLE 5

DRI AND SELECTED ALTERNATIVE FORECASTS
OF ELECTRIC UTILITY CAPITAL NEEDS,
1979 to 1990

(bi11ions of dollars)

FUTURE $ 1979 $
1979-1985 1986~1990 1979-1990 1979-1985 1986-1290 1979-1990
DATA RESOURCES
INCORPORATED
Generation 207.5 321.4 528.9 164.3 186.9 351.1
Transmission,
Distribution,
& Misc. 73.4 68.1 141.5 60.3 39.8 100.1
TOTAL 280.9 389.5 670.4 224 .4 226.5 450.9
ELECTRICAL WORLD
Generation 221.0 425.3 646.3 184 .0 265.5 449.5
Transmission,
Distribution,
& Misc. 83.2 100.1 183.3 69.9 62.5 132.4
TOTAL 304.2 525.4 829.6 253.8 327.9 581.7
BOUGHMAN, JOSKOW
& KAMAT
Generation 135.8 216.2 352.0 113.2 132.9 246.1
Transmission,
Distribution,
& Misc. 125.5 166.3 291.8 104.8 102.0 206.8
TOTAL 261.3 382.5 643.8 218.0 234.9 452.9
Source: Table 4, Table 9 and Data Resources Incorporated
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Unlike DRI, EW and other forecasters, BTC assumes certain macro-
economic conditions rather than determining them independently; though
it seems likely that their assumptions are influenced by the available
econamic forecasts including DRI's and EW's. BTC assumes that economic
growth, as measured by the rate of increase in real GNP, will range between
3.2 and 4.3 percent and average 3.8 percent between 1978 and 1982.

The relatively narrow range of assumed annual GNP increases seems to
indicate that BTC expects the economy to be free of any major cycles over
the forecast period. BTC also seems to assume that the domestic inflation
rate and the rate of increase in world crude o0il prices will be relatively
constant at about 6 percent. They expect domestic energy prices to rise
somewhat faster, however, because of increases toward world price levels
of domestic oil and gas. Domestic crude oil is assumed to equal world
prices by 1982, and natural gas is assumed to approach the world price of
crude oil by 1982 (on the basis of equivalent BTU content). BTC assumes
more rapid price advances for capital goods in the energy sector (6.3
percent) than for the economy as a whole. The 5-percent differential is
attributed to high rates of investment in some of the energy industries
that force up the cost of materials and skilled labor.

Finally, BTC also assumes that government tax policy will not play
a significant role in determining energy use; that there will be adequate
available supplies of oil and natural gas; that any shortage of domestic
capital will be made up from foreign sources, since rates of return will
be high enough to attract the needed capital; and that there will be no
significant alteration in government statutes or regulations relating to

environmental protection.




On the basis of these assumptions, BTC estimates the amount and
type of energy needed by consuming sectors, Table 6 summarizes their
estimates of electricity sales growth by sector. In the household and
commercial areas, they expect that electricity use will increase at a
4.6 percent average annual rate, althouzh they see total energy use in
this sector increasing at less than half the historic rate,
largely because of consumer efficiency in response to higher prices.
BTC expects efficiency increases to be concentrated in the household
sector, but they also think that commercial electricity use will grow

at less than 1ts recent historic rate.

TABLE 6

BTC ESTIMATES OF AVERAGE ANNUAL GROWTH
OF ELECTRICITY DEMAND BY CONSUMING SECTORS, 1979 to 1982

(percent).
Sector 1979 1980 1981 1082 1979-82
Household & _
Commercial 4.3 4.2 4.0 5.8 4.6
Industrial 3.1 61 57 5.4 5.7
Total 3.7 5.2 4.9 5.6 5.2

Source: Bankers Trust Company, 1978

Within the household sector alone, which is not reported separately,
BTC expects the growth in electric consumption will be influenced by the

makeup of the housing stock. Even though they forecast an average annual
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rate of more than 2 million new units, they think these houses will be
more energy efficient than older units. They see space heating demands
for all types of energy moderating as uninsulated older units are
replaced with more energy efficient ones. Also, BTC estimates that 3 to
4 million additional existing housing units will be insulated each year,
further reducing the growth in energy demand of the housing sector.

BTC estimates that commercial use of all energy will grow at 6.5
percent per year. While this is more than the average rate of increase
for the economy as a whole, it is well below historic growth rates for
the commercial sector which have ranged up to 9 percent per year. BTC
attributes this still relatively high (6.5 percent) projection to con-
tinuing increases in services as a share of GNP. Since the conservation
potential of this sector is comparable to the househo]d-sector, some
reduction from the historic growth rate is to be expected. Judging from
the estimates shown in Table 6, however, it appears that BTC expects most
of the savings to be reflected in reduced growth in demand for non-electric
energy sources instead of electricity itself.

BTC's assumption about the sensitivity of energy demand to price is
particularly evident in the industrial sector. They see total energy
demand by industry increasing by only 2.5 percent per year. Electricity
consumption, however, is forecast to increase 5.7 percent per year--a
rate comparable to pre-embargo electric demand growth. Even though
electricity prices are expected to increase, BTC does not helieve that
the industrial sector will be able to suhstitute fuels or significantly
improve the efficiency of electricity use. The DRI model, in contrast,

specifically allows for fuel substitution in response to fuel price
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changes. The major link between DRI's macroeconomic and energy models

is the impact of fuel price increases on demand for each type of fuel

and the simultaneous impact of changes in energy prices on industrial
production. In view of the different time horizons of the two forecasts,
this contrast is probably less important than it appears. While it is
reasonable to assume that industries will adjust to the increasing real
price of energy over time, the process is likely to be an extended one.

Even with the relatively rapid rate of increase in commercial use
of electricity, BTC forecasts only a 5.2 percent annual growth in the
total demand between 1978 and 1982. This 1is considerably below the 1970
to 1973 rate of 6.6 percent, but well above the rates assumed by EW and DRI.

BTC does not consider the rate of increase of peak demand growth
separately from sales growth. Consequently, even though the BTC analysts
foresee some efficiency improvement as a result of price increases, they
do not expect this to affect Toad factors. The mix of base and peak
load generating capacity is, therefore, implicitly assumed to be un-
changed over the forecast period.

In converting the estimates of increased electric consumption to
required additional generation capacity and capital needs, BTC concen-
trates not only on aggregate demand, but on the electric industry as a
primary consumer of fuel. As Table 7 shows, they expect electric
utilities' total energy demand to increase at a 4.6 percent average
annual rate between 1978 and 1982, with largest increases for coal and
nuclear generation.

BTC projects that the electric utility sector will increase its

dependence on coal-fired generation, and that by 1982, it will produce
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TABLE 7

BTC FORECAST OF GROWTH OF ENERGY FUEL SOURCE
DEMAND FOR ELECTRIC GENERATION
1978 to 1982

(percent)
Demand for: 1979 1980 1981 1982 1978-1982
Coal 7.0 5.7 6.2 4.4 5.8
Petroleum 4.7 2.2 2.2 0.0 2.2
Natural Gas -14.8 -13.0 -15.0 -11.8 -0.6
Nuclear Power 14.8 19.4 16.2 23.3 18.4
Hydro Power 0.0 0.0 0.0 0.0 0.0
Total 4.1 6.0 3.4 5.1 4.6

Source: Bankers Trust Company, 1978
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half of its total power output with coal. More importantly, in terms of

capital demand, BTC contends that, despite cancellations and delays in

construction, nuclear facilities will meet 18 percent of the utilities'

generation needs by 1982. 1In 1976, nuclear plants accounted for only

about 9 percent of the electric utility industries' energy requirement.
BTC's estimates of the capital needs of the electric utility sector

for 1979 to 1982 are summarized in Table 8. These forecasts are based

on announced plans, but they also try to allow for slippage in construc-

tion schedules, optimism, inconsistency with the industry needs and insti-

tutional and other factors. Although Table 8 is constructed to be comparable

with the other similar tables in this report, the BTC study provides details

which are not presented there. In particular, it includes two categories of

capital expenditure not considered separately by the others: flue gas de-

sulfurization; and working capital. In Table 8, the flue gas desulfurization

is added to the generation category. The working capital estimates,

important to BTC because of their interest in total financial require-

ments of the industry, are short term and not a direct indication of the

industry's need for investment funds. Thus, they are excluded. BTC

also breaks down the capital needs estimate into internal and external

financing requirements. The industry's external financing needs are

projected to be Tower during the 1979 to 1982 period than during the

1970's. BTC estimates that only about 4 percent of total capital and

credit, and 10 to 11 percent of the share of the capital and credit going

to business, will be absorbed by the electric utility industry over the

forecast period. "In the early 1970's, electric utilities accounted for:

5 to 7 percent of the total capital and credit market, and for the 1972

to 1977 period, on average, about 13 percent of the business (see Table 2).
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TABLE 8

BANKERS TRUST COMPANY FORECAST
OF ELECTRIC UTILITY CAPITAL NEEDS
1979 to 1982

(billions of dollars)

GENERATION TRANSMISSION, DISTRI- TOTAL
BUTION & MISCELLANEQUS

FUTURE $ 1979 § FUTURE $ 1979 § FUTURE § 1979 %
1979 19.6 19.6 9.8 9.8 27.4 27.3
1980 19.5 18.3 10.5 9.9 30.0 28.2
1981 21.4 18.9 11.1 9.8 32.5 28.8
1982 23.3 19.4 11.7 9.7 35.0 29.1
1979~
1982 81.8 74.2 43.1 39.2 124.9 113.5

Source: Bankers Trust Company, 1978
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BTC's forecast of $74 billion in real capital needs for generation
between 1979 and 1982 is considerably lower than EW's or DRIs. The
discrepancy may stem partly from the proximity of BTC's time horizon
and ffom the presumed impact of energy conservation. More importantly,
however, BTC analysts may have been persuaded to stretch out estimated
construction schedules because of declining growth in electricity demand
in the late 1970's, and because they foresee high reserve margins and in-
creasing reliance on nuclear generation during the forecast perijod.
Historically, nuclear plants have taken longer to bring "on line,"
and have been more susceptible to construction delays and cancellations
than conventionél facilities.

Although BTC's projected capital needs for generation is lower than
other forecasts, they expect generation expenditures to increase more
rapidly than expenditures for transmission and distribution. This is
partly because of the high cost of nuclear plant construction, but also
because of anticipated construction delays which tend to increase overall
production estimates. In contrast, EW assumes continuation of past average
trends in construction expenditures for generation. Surprisingly, however,
their estimates of transmission and distribution outlays are about the
same as those forecast by BTC.

D. Baughman, Joskow and Kamat

In a forthcoming book on the electric utilities industry, Martin
Baughman, Paul Joskow and Dilip Kamat (BJK) have three main goals: to
forecast the capital needs of the industry over the next twenty-five years
and the primary sources of that capital; to demonstrate that a capital

shortage for a regulated industry is conceivable; and to examine the
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effects on the electric utility industry of several regulatory and tax
policy changes.1o Their capital need forecast covers 1976 to 2000, but
only the results for the 1979 to 1990 period are considered here.

BJK have constructed their own model of the U.S. electrical power
industry. In developing their base case furecast, they incorporate
what they believe to be the best estimates of current trends and expec-
tations for the various macroeconomic, energy supply, capital equipment
cost, and regulatory parameters. They make optimistic assumptions about
financial conditions to bias the results slightly away from a capital
shortage situation. In this way the impact of changes in the regulatory
environment on capital availability can be more fully appreciated.ﬂH
However, it should be recognized that BJK's estimates of electric utility
capital need are somewhat higher than they would have been if financial
conditions were assumed to be less favorable to the industry. In fact,
BJK's estimates are still relatively conservative, even for projections
made in 1976. Between 1975 and 1979, most electric utility analysts
have been revising their forecasts of capital needs downward as demand
has increased more slowly than expected.

The BJK model does not attempt to forecast basic economic variables
for the forecast period. Instead, it assumes that the economy will grow
at an average annual rate of 3.8 percent, somewhat higher than the DRI
forecast. The inflation rate is assumed to be 5.5 percent per year,
which is probably low given today's economy. Other exogenous variables
include population, income and value added in manufacturing. This last

variahle is a measure of industrial production and plays an important

role in determining industrial demand for electric power.
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In conjunction with assumed primary energy prices, these economié
variables determine the price of electric power by region. Once energy
prices are determined, the model forecasts total electric demand, which
is converted to a peak demand forecast through the use of historical
load factors for each region of the country. Unlike the DRI forecast
which assumes historic load factors, however, BJK expect load factors to
decline slightly throughout the 1980's and then hold constant through the
rest of the forecast period by BJK. Their forecasts of peak demand are,
therefore, dependent on two key exogenous assumptions--the growth rate
of the econamy and the load factor. Slower economic growth‘or cyclical
rather than steady growth would result in lower estimates of peak demand.
Also, if load factors should improve, lower estimates of peak demand would
result. From the peak demand estimates; the model determines the necessary
electric generating capacity.

Additions to capacity depend on the lead time required, the cost of
alternative types of generation plants, and the reserve margin in each
region. BJK assumes that nuclear plants require 10 years, fossil fuel
plants 4 years, and gas turhine plants 2.5 years to come "on 1ine." The
target reserve margin is set at 20 percent in all regions; but through
1985 the additions to capacity are modified to take into consideration
plans already announced. As is true in the other forecasts considered
here, the announced nuclear plans are stretched out to allow for con-
struction and regulatory delays.

Table 9 summarizes BJK's base case forecast of the electric power
industry's capital expenditures through 1990. BJK differ considerably

from other estimates with regard to the compdsition of the expenditures
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BAUGHMAN, JOSKOW AND KAMAT FORECAST
OF CAPITAL NEEDS OF THE ELECTRIC UTILITY SECTOR
1979 to 1990

TABLE

9

(billions of dollars)

TRANSMISSION,
DISTRIBUTION,
GENERATION & MISCELLANEOUS TOTAL
FUTURE § 1979 § FUTURE § 1979 § FUTURE $ 1979 §
1979 10.5 10.5 12.5 12. 23.0 23.0
1980 14.9 14.1 13.3 12. 28.2 26.7
1981 19.7 17.7 16.4 14, 36.1 32.4
1982 22.4 19.1 18.3 15. 40.7 34.7
1963 19.2 15.5 . 20.2 16. 39.4 31.8
1984 19.9 15.2 - 20.9 16. 40.8 31.2
1985 29.2 21.2 23.9 17. 53.1 38.5
1986 38.7 26.6 27.8 19. 66.5 45.7
1987 42.6 27.7 31.0 20. 73.6 47.9
1988 41.5 25.6 32.9 20. 74.4 45.9
1989 43.4 25.4 35.1 20. 78.5 45.9
1990 50.0 27.7 39.5 21. 89.5 49.6
1979~
1990 352.0 246.3 291.8 207. 643.8 453.2
Source: Baughman, Joskow and Kamat, forthcoming
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between transmission and generation, and the distribution of these
expenditures over time. In the EW and DRI forecasts, nearly 80 percent
of all capital expenditures between 1979 and 1990 are for generation.
In contrast, BJK expect these expenditures to be about evenly split
between generation and transmission, distribution and miscellaneous.
Although the disparity is not completely accounted for, Bdk point out
that they include the costs of any transmission required to tie new
generating plant into the transmission grid as a transmission expendi-
ture, while EW and the others follow the more usual convention of
counting these as generation expenditures.

Other disparities in the proportion of expenditures for generation
may arise from differing assumptions about generation-to~-demand ratios
for each region. EW and DRI follow historical patterns to determine
regional Toad factors. In the DRI model, these load factors are used to
develop estimates of peak demand which are then compared with generation
capacity to determine the region's reserve margin. Regions traditionally
selling large amounts of power to neighboring areas are, therefore,
assigned higher target reserve margins than regions that have a history
of purchasing power to meet peaks.

BJK's targeting of all regions to a 20-percent reserve margin after
1985, makes a different pattern of expenditures inevitahle. While it
is impossible to determine which of the assumptions regarding reserve
margins is better, it is clear that a Tower target margin reduces capital
needs for generation capacity, but possibly increases the capital needs
for transmission and distribution facilities. The DRI projections for

new plants, therefore, may be somewhat Tower hecause they allow for some
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reserve margins to go as low as 15 percent. However, this may not be
reflected in the summary tables because of DRI's practice of including
costs of tying a plant into the transmission grid as generation expen-
ditures. The reiative?y high EW forecast also allows reserve margins to
fall below 20 percent, on average. The EW forecast, however, 5 also
heayily influenced by its estimates of sales and peak growth in deter-
mining capital needs.

E. United States Department of Energy

The Department of Energy's (DOE) forecast of the capital needs of
the electric utility industry is included as a part of their annual pro-
Jjections of national supply and demand for energy. Three separate
estimates are reported based on alternative assumptions put through
the Mid-Range Energy Forecasting System (MEFS), formerly known as the
Project Independence Evaluation System (PIES).

MEFS is a comprehensive energy model designed to forecast energy

equilibrium conditions in the U.S. economy.12

0f the models discussed

in the report, it is by far the most extensive and complex. Moreover,
the electric utility sub-model of MEFS is the most detailed and complex
of the various pieées that make up the complete system. MEFS produces
"snapshots" of the energy economy on an average day at specified planning

horizons. For the 1978 Annual Report, these snapshots were for January

1, 1985 and 1990. The capital needs estimates, however, were only calcu-
Tated for the 1985 equilibrium. It is expected that the 1979 report
will show capital need forecasts for each year through 1990.

MEFS can be thought of as having three basic pieces: a demand model,

a supply model, and an equilibrating mechanism that brings the supply
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and demand sides together. The equilibrating mechanism, which is the
heart of the system, is a static linear programming model which produces
optimum supply and equilibrium pieces given forecast demand levels,
capacity and cost considerations, and policy decisions such as price
regulations that can influence market behavior. For the electric
utility sector, MEFS estimates future demand for electricity, capacity
additions, capital coefficients, activity levels, and capital require-
ments in dollars.

The MEFS equilibrating mechanism, or integrating model, determines
a partial equilibrium of supply and demand for different fuel types for
each of ten DOE regions. The model forecasts energy consumption levels
in each of the regions and shows how consumption i§ distributed among
ten fuel products, including electricity. It also identifies the geo-
graphic source of these fuels, how they will be transported, and how
they will be converted for final consumption. This is done through a
series of 300 fuel demand functions that are estimated econometrically,
and numerous fuel supply schedules that are estimated by engineering-
economic models which permit profit maximizing private behavior. The
integrating model then finds the least-cost way to satisfy the demands,
subject to the costs of transporting and converting raw energy into the
energy products demanded, and subhject to the other constraints including
the linear program. MEFS supplies information about the entire energy
sector. In this report, however, only those parts of the model that
relate to the capital needs of the electric utility industry are discussed.

To hegin the forecasting process, MEFS requires that the equilibrium
values of GNP, population, and income for the target years be assumed or

supplied from some other source. For the 1977 Annual Report, ten alternative

combinations were developed, but only three were used to estimate capital
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needs. One of these, the reference case, is based on mid-range supply
and reserve, and moderate economic growth assumptions. The "high" case
assumes high resource availability, low capital equipment cost inflation
and relatively rapid economic growth. The third or "low" case assumes
that resources will be scarce, capital cost inflation high, and economic
growth slow. A1l three alternatives assume that the world real price of
crude oil will be constant at $15.32 (although some of the other alterna-
tives allow the price to increase 5 percent per year).

The demand side of MEFS is relatively simple in comparison with the
supply side. Demand functions are estimated for 30 separate products
in each of the ten regions. These functions are governed by the general
level of economic activity, the nature and extent of conservation prograﬁs,

. 13
and numerous other assumptions.

Unlike the DRI model, neither these
econometrically-derived demand functions, nor any of the subsequent
assumptions or estimates feed back on a macroeconomic model.

Future development of MEFS will include much more detailed demand
sectors, particularly for households, that will interact with the rest
of the model. Until these new modules are completed, however, the Depart-
ment of Energy will probably continue to use widely available macroeconomic
forecasts (e.g. DRI's) that reflect a consensus view of aggregate demand.
Since the models which generate these forecasts incorporate energy sectors,
albeit much more aggregated ones than MEFS, it is possihle that unknown
biases are being introduced into the MEFS forecast.

Table 10 summarizes the three key macroeconomic assumptions for

the MEF's "high," "medium," and "low" forecasts. MEFS's reference or

"medium" case macroeconomic assumptions are those of the DRI "TRENDLONG,"
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TABLE 10

MACROECONOMIC ASSUMPTIONS OF THE DOE FORECASTS

(Average Annual Rate of Growth)

Year High Medium Low
Real Gross National

Product
1974-1980 5.5 4.7 4.7
1980-1995 3.4 3.7 3.0
1984-1990 2.9 3.1 2.4
Real Value Added in

Manufacturing
1975-1980 7.9 6.5 6.4
1980-1985 4.3 5.1 4.5
1985-1990 3.8 4.3 3.1
Real Personal Disposable
Income

1975-1980 4.7 3.8 3.9
1980-1985 3.2 3.8 3.1
1985-1990 3.1 3.5 2.9

Source: Energy Information Administration, Annual Report to the Congress,

Vol. II Appendix, (U.S. Department of Energy, Washington, D.C.

September 1978)
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released in August 1977. According to this forecast, the economy will
grow at an average annual rate of about 3.7 percent between 1980 and
1985, and then slow to a 3.1 percent rate during the 1985 to 1990 period.
Inflation is expected to average about 5.5 percent through 1983, with

the annual rate declining to 4.1 percent by 1990. Energy prices at the
wholesale level are expected to increase at an annual average rate of
about 7.5 percent, which is roughly consistent with the MEFS assumption
of a constant real-world oil price.

The "high" forecast is based on the DRI "CEASPIRIT" of early 1977.
The economic strength projected in this forecast assumes a somewhat slower
average rate of inflation through 1983 than the "medium" case (about 5.2
percent), and a significantly slower rate of increase in wholesale energy
prices (5 percent). This later assumption is inconsistent with the MEFS
assumption of constant world oil prices, and therefore causes MEFS to
estimate supplies of the various energy products at higher prices than
DRI used to determine aggregate demand. Any bias this may introduce
into the estimates, however, is at the least partially offset by the
assumed larger domestic oil supply.

MEF's "low" estimates are based on the DRI "CYCLELONG" alternative
of August 1977. In this simulation, inflation is forecast at a 7-percent
annual rate through 1983, increasing to 8 percent during the 1984 to 1990
period. Over the full forecast period of 1978 to 1990, the "low" alter-
native predicts an average annual rise of more than 12 percent in whole-
sale energy prices. However, any excess supply of energy resulting from
higher prices is offset by assumed lower domestic supplies.

The supply side of MEFS is comprised of a series of independent

models which represent the flow of fuels from production through conversion
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to final demand. The electric utilities submodel estimates the new
generating capacity required to meet the demand for electricity.

Subject to price and supply constraints, the model chooses the types and
mix of capacity required to meet load demands that is consistent with
the overall optimization throughout MEFS.

The results of the MEFS model, therefore, reflect the generating
capacity that is "on line," as do the DRI estimates. 'In contrast to DRI,
however, since a primary interest of the DOE is to indicate the impact
of energy supply and demand on the capital market, they have adjusted the
MEFS results to show capital expenditures made during the forecast period.
These initial results from MEFS are reduced by an estimate of capital
costs made prior to 1978, and to the extent possible, based on announced
plans adjusted for delays and postponements. Through 1984, the capital
cost of work in progress on plants not yet in service but under con-
struction is added.

Even after the adjustments for work in progress are made, however,
the DOE estimates are still not easily compared with the others included
in this report. Because the MEFS model 1is designed to forecast an equi-
librium for a given date, its capital need forecast is not annual. In

the case of the Annual Report for 1977, for example, the estimate of

capital needs covers the entire period from January 1, 1978 to January
1, 1985.

In determining capital needs, the electric utilities submodel converts
demand into base, intermediate, and peak load by using regional Toad dura-
tion curves. Although these curves are determined exogenously, they follow

14

existing load patterns. The model then determines the amount and type
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of generating plant needed to meet the three modes of demand within each
region. Regions are constrained to build enough capacity to meet their
own demand within certain bounds. The upper bounds for 1985 consist

of the announced plans of utilities. No region is allowed to build

more capacity in 1985 than had entered the pianning stage by 1978. By
1990, except for nuclear plant construction, which has a very long planning
and building cycle, upper hounds are generated by the model. The lower
bounds require that fully committed plans be completed, but allow post-
ponement and cancellation of other‘projects. The determination of con-
struction needs is also based on the assumption that each region will move
toward a 20-percent reserve margin.

MEFS assumes that a broad spectrum of generation equipment will he
used, including nuclear and coal, residual oil, simple-cycle turbines,
combined-cycle turbines, and hydroelectric. Assumptions about capital
and operating costs are established for each equipment type and each
set of load factor characteristics. The capital costs vary by region,
plant type and target year of operation. In addition, the required
expenditure per unit of construction includes the cost of a unit of
transmission and distribution equipment. In the case of coal facilities,
separate cost assumptions are made by type of coal for plants with and
without scrubbers.!5

Table 11 shows the DOE estimates of electric utility capital needs
for the period between January 1, 1978 and January 1, 1985. These
estimates are based on the MEFS forecast of capacity and equipment require-
ments for 1985 and 1990. It is assumed that the plant openings are spread

evenly over the period 1978 to 1985. Capital expenditures are distributed
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equally over a ten-year period for nuclear plants and over a seven-year
period for fossil fuel plants. MEFS's capital need estimates are then
adjusted to exclude the capital costs incurred prior to January 1978 for
plants opening during the forecast period. Conversely, capital costs
incurred prior to January 1, 1985 of plants opening between 1985 and
1990, are ‘included in the estimate. Since the 1990 cutoff date is too
early to capture all of the capital costs incurred prior to 1985, it is
assumed that an equal number of plants will open between 1990 and 1995
as will open between 1985 and 1990. To facilitate comparison, the DOE
forecast is juxtaposed in Table 11 with the portions of the EW and BJK
projections falling within the MEFS forecast period. It should be noted,
however, that since the EW and BJK forecasts do not include 1978, they
are biased slightly upward.

F. Other Estimates

The previous sections have presented several estimates developed
over the past 3 yeérs of the future capital needs of the United States
electric power industry. While these estimates vary, all reflect the
impact of increased energy prices following the 1973 OPEC embargo; in
particular, reductions in sales and peak demand growth; undesirably high
reserve margins, and reduced estimates of physical plant requirements.
Because of the higher than anticipated inflation rate since 1973, however,
recent forecasts of capital need may not vary much from earlier estimates.

The latest forecasts also account more fully for capital expenditures
needed to meet anti-pollution requirements. Earlier forecasts, even if
they assumed that clean air and water restrictions would be implemented,

could only guess at the timing and cost. It can be argued that the current
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forecasts are still only guessing at the costs of anti-pollution equip-
ment. Nonetheless, more cost information is available, and the timing
of the standards appears to be settled.

‘Despite these differences, comparison of the latest forecasts and

those of the recent past based on similar methodologies reveals a similarity .

in capital needs estimates that seems puzzling. The early studies' higher
estimates of electric utility growth ought to yield higher estimates of
capitai need if the cost of capital remained constant. CQsts, however,
increased rapidly betwezn the early 1970's and the common base year of
this report, 1979. HMoreover, capital costs to electric utilities were
increasing more rapidly than the general inflation rate. Unfortunately,

data limitations have made it necessary for the purposes of this report
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lation rates. Consequently, the estimates summarized in Table 12
understate the capital needs that would have been projected had it been
possible to fully adjust for the especially rapid increases in the cost
of electric generating equipment.

The results of several of the forecasts from the pre-1976 period are

summarized in Table ]2.]6

1. Hass

The Hass study covers the 13-year period betwesn 1972 and 1985
rather than the 12-year, 1979 to 1990 pericd which is the standard for
this study. To obtain a 12-year estimate from Hass's research, we might
assume that his projected expenditures are spread equally over 13 years.
Subtracting one-thirteenth of the total expenditure would leave a 12-year

estimate of $578.7 billion in constant 1979 dollars. Alternatively,

I-38




TABLE 11

UNITED STATES DEPARTMENT OF ENERGY
FORECASTS OF ELECTRIC UTILITY CAPITAL NEEDS
January 1, 1978 to January 1, 1985

(billions of 1979 dollars)

Generation® Transmission Total
& Distribution

| Medium Case ‘$ 168.4 $ 60.3 $228.7
Annual average 24.1 | 8.6 32.7
| High Case 168.0. 63.7 231.7
i Annual average 24.0 9.1 33.1
Low Case 159.8 53.8 213.6
Annual Average 22.8 7.7 34.5

Electrical World, 1975-1984

! Annual Average 24.8 9.9 34.5

Boughman, dJoskow & Kamat,
1979-1988

Annual Average 16.3 - 14.6 30.0

* Includas conversions to coal and oil/gas interchange, and scrubher
retrofit.

Source: Energy Information Administration, Annual Report to Congress, Vol. II
(Washington, D.C.: U.S. Department of Energy, April 19/8).
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TABLE 12

SUMMARY OF FORECASTS OF CAPITAL NEEDS OF
THE U.S. ELECTRIC UTILITY SECTOR MADE PRIOR TO 1976

RATE OF PEAK CUMULATIVE ESTIMATE OF CAPITAL
DEMAND GROWTH (%) NEEDS (Billions of 1979 §) **

Hass
1972-1985

Temple, Barker

& Sloane, Inc.
187¢ to 1990
Baseline Forecast

Mational Power
Survey, 1579-
1950

Baseline

Low Growth

A1T Electric

6.9*%

5.3*

5.8
3.6

9.4

627 .4

543.2

542.8
260.3
1,183.0

*Capacity growth rate is used bhecause peak demand is not available.

**Assumes 8 percent inflation in 1979.

Source: Jerome Hass, Edward Mitchell, and Bernice Stone, Financing the
Energy Industry, (Cambridge: 1974), Ballinger Publishing Co.

Temple, Barker and Sloane, Inc., Economic and Financial Impacts
of Federal Air and Water Pollution Controls on the Electric

Utility Industry, Technical Report prepared for Environmental

Protection Agency, Office of Planning and Evaluation, May 1976.

Federal Power Commission, National Power Survey, The Financial
Qutlock for The Electric Power Industry: The Report and

Recommendations of the Technical Advisory Committee on Finance,

U.S. Government Printing Office, December 1974.

I-40




subtracting actual 1972 capital expenditures yields a 12-year estimate
of $600 billion. Because of Hass's optimistic expectations about demand
growth, these 12-year estimates are much too high for the 1979 to 1990
period. However, they offer a reasonable benchmark for capital needs 1in
any given 12-year period given Hass's growth assumptions. It must also
be remembered that whenever there was a choice of alternative plausible
assumptions, Hass chose the one that would have the highest implicit or
explicit cost in order to "ascertain the extent to which financing

problems might seriously threaten the ability of the energy industry to

meet the demands placed on it,“17

Hass's methodology involves three distinct steps: estimating pro-
duction capacity growth and mix; estimating the cost of production
capacity and associated transmission and distribution facilities; and
combining the first two steps with an expenditure pattern to determine
aggregate capital expenditures.

He assumed a decline in the 8.1 percent average annual rate (1950 to
1971) of increase in production capacity to 6.9 percent, and a continuation
of the 6.9 percent average annual rate of growth in peak demand.18 He also
assumed that the mix of production capacity would shift toward nuclear
generation--that between 1972 and 1990, 40 percent, and after 1990, half,
of all new production facilities would be nuclear. These assumptions are
not defended on cost or other grounds. However, they are comparable to
then-available NPS estimates that by 1980, 22 percent, by 1985, 32 percent,
and by 1990, 41 percent of total capacity would be nuclear.

| Step two of the Hass forecasting procedure based the estimates of

the cost of capacity expansion on 1973 surveys of electric utilities.
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These estimates were increased to reflect coal plant desulfurization costs,
thermal reduction apparatus for fossil-fired plants, and cooling facilities
for nuclear plants. Transmission and distribution expenditures were then
calculated as 120 percent of the cost per kilowatt of conventional plant
and totalled with generation capacity estimates.

Finally, Hass calculated aggregate capital expenditure based on the
number of kilowatts of capacity built, the cost per kilowatt of installed
capacity each year, and the expenditure pattern. The number of kilowatts
built combined the assumption of capacity growth with replacements based
on a 30-year 1ife and the historical growth rate of 7 percent. To reach
a final cost estimate, Hass assumed that expenditures would be spread
equally over five years. He recognized that the actual outlay period is
longer than five years, particularly for nuclear plants, but argued that,
“the rate of outlays is much higher in the last years of installing these
plants; thus, the five years seems a reasonable estimate when combined with
the assumption of equal payments each year."]g

2. Temple, Barker and Sloane

The Temple, Barker and Sloane (TBS) forecast is based on a model
initially constructed to provide projections for the Technical Advisory
Committee on Finance of the 1973 National Power Survey. The model has
three principal components of "modules": environmental, physical and
financial. The general economic conditions and any other factors that
determine the demand for electricity are considered exogenous to the
model. Consumers' peak and average demand, target reserve margins,
equipment mix, power drain, and the impact of pollution abatement regu-
lations on generating efficiency are assumed and combined to determine

capital needs.
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The primary function of the environmental module is to introduce
the assumed values of the model's exogenous variables. These include
annual sales, peak demand growth, current and future pollution control
requirements, operating and equipment costs, and the proportion of new
nuclear capacity. TBS assumes an average annual growth rate for both
electric sales and peak demand of 5.3 percent over the 1979 to 1990
period. Their estimates of capital needs for the early 1980's, however,
are influenced by a forecast of construction starts in the late 1970's
that is based on an even higher assumed growth rate (than that projected
for 1979 to 1990).

The physical plant and equipment module determines the amount of
generation capacity necessary to meet the demand assumptions at any time.
In addition to demand level, the capacity calculation depends on desired
reserve margins, and on various factors affecting generating efficiency
as well as on retirements of old generating units. There is apparently no
adjustment built into the model to allow for regional differences. The
number of new plants assumed to be in construction at any time depends
on the forecast of total additions to capacity, adjusted for the construc-
tion lag which differ by type of plant. The average construction lag is,
therefore, a function of the assumed future mix of the various types of
generating capacity.

The financial module of the TBS model converts physical capital needs
to financial needs based on the proportions of conventional and nuclear
plants to be built, the cost per unit of each type of asset, and the
schedule of payments required by contractors while the plants are under

construction.
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The TBS model is continually revised, updated and reused. Despite
the fact that it is among the most detailed models of the electric power
industry available, however, its usefulness as a forecasting tool is
1imited. Since it is a recursive model, its resq]ts are heavily influenced
by the initial assumptions. It is, therefore, probably hest to think of
the TBS procedures as being automatically calculated rather than "modeled."

In addition, the TBS model has no provision for changing relationships
among capital expenditures for generating, and transmission and distribu-
tion facilities. The study identifies the share of total capital expendi-
tures needed for transmission and distribution, but gives no indication
of how capital requirements for. these purposes have been determined.
Furthermore, the model has limited value in analyzing regional capital
needs, since it is unclear how it accounts for regional differences. This
is especially troublesome given the shifting population and growing grid
systems across the country and the 1ikelihood that reserve margins will
vary widely across regions.

3. The National Power Survey

By presenting a range of eight forecasts, three of which are included

in Table 12, the 1974 National Power Survey (NPS) projections provide a

benchmark from which the impact of the slower rate of growth on capital
needs can be judged. The alternative NPS forecasts summarized here are
their baseline, all-electric, and 16w-growth projections. In retrospect,
the Tow-growth alternative may have been the most realistic.

A11 of the NPS forecasts for capital needs of the electric utility
sector are based on the TBS model. However, these forecasts differ

significantly in their assumptions relating to the growth in peak demand,
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the rate of construction cost escalation, and the impact of environ-
mental requirements on capital costs. The NPS projections also tend
toward the high side because they are based on expectations of more rapid
growth in the 70's than actually occurred.

‘NPS's baseline forecast incorporates growth rates in peak demand that
in 1973 were considered to be moderately high. Today they would be con-
sidered far too high. For the 1976 to 1980 period, (the decision period
for capital expenditures in the early 80's) NPS assumed that peak demand
would grow at an average annual rate of 6.5 percent, declining to 6.0
percent between 1981 to 1985, and 5.5 percent between 1986 and 199Q.
Construction cost escalation was assumed to follow what was labeled the
"high" path, or about double the rate of increase assumed for the GNP
deflator. For generating plants this meant a cost escalation of 7.5
percent per year between 1976 and 1980, falling to 5 percent thereafter.
Transmission and distribution costs were assumed to increase at an
average annual rate of 5 percent throughout the period. Looking back,
of course, NPS's "high" construction cost escalation estimates seem
rather modest.

Projected environmental protection costs are a third major source of
difference among the NPS alternatives. The baseline assumptions are that
these costs, which include cooling towers for fossil and nuclear plants
and flue gas desulfurization (scrubbers), will follow a "low" path of
increase (i.e., a 5.7-percent annual rate of increase between 1976 and
1980, and a 3-percent rate thereafter).

As in the baseline case, NPS's Tow-growth alternative also seems

to lead to over-estimated near-term capital needs. It assumes an average
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annual growth in peak demand between 1976 and 1980 of 5 percent, which
would lead to an overstatement of the requirements for the early 80's.
However, the assumed growth rate falls to 4 percent between 1981 and 1985,
and 3 percent between 1986 and 1990. It is, of course, still too early
to know what the actual capital needs will be in the late 80's, but the
assumed growth rate for the entire decade of 3.5 percent makes the NPS
Tow-growth alternative a reasonable long-term guide, all other things
being equal. The construction cost escalation path assumed for the Tow-
growth alternative is the NPS "low" path, which assumes that construction
costs in the 1980's will rise at an average annual rate of 3 percent, less
than the rate of increase assumed for the GNP deflator. Environmental
costs follow the "high" path which assumes an annual rate of increase of
about 5 percent; somewhat above the assumed overall inflation rate.

Despite the low-growth alternative's relatively high assumed growth
in peak demand for the late 70's, it is interesting to note that its
estimate of average annual capital need in the 80's is $23.6 billion.
If it is assumed that the low-growth case generates constant annual
capital needs over the 1979 to 1990 period, this $23.6 billion estimate
is about equal to the more recently prepared forecasts for 1979.

The NPS all-electric alternative is considered here for purposes
of comparison. It is based on an assumed 8.0 percent annual rate of
increase 1in peak demand through 1980, 10 percent between 1981 and 1985,
and 9 percent thereafter. Construction costs increases are assumed to
follow the high path, and environmental protection costs, the low path.

To make the NPS forecasts comparable to the others discussed in this

report it was necessary to convert NPS's current dollar estimates into
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constant 1979 dollars. In all of the other cases, the conversion to 1979
dollars was made easier by the fact that the forecaster had reported

the results in constant dollars, so only the base year had to be adjusted.
Since some prices were assumed to he rising faster than the GNP deflator
and others more slowly, the estimates given in the table should be viewed
as only approximations of the NPS result. It was also necessary to
adjust the forecast period to make the results comparable. The NPS
results for the forecast period of 1980 to 1989 were extrapolated fore-
ward and backward one year to derive the 1979 to 1990 forecast reported.
Although NPS did not report annual estimates of electric industry capital
needs, which probably increase over time, any bias introduced by extrapo-

Tation at one end is probably offset at the other end.

III. CONCLUSIONS

Forecasting the capital needs of the electric utility sector of the
United States has become increasingly sophisticated over the decade of
the 70's. Pre-1975 forecasts, such as NPS's and TBS's are primarily
determined by exogenous assumptions. The most recent forecasts,
(e.g.) BJK's or DRI's are still dependent on their assumptions, but
they allow far more interaction among variahles. The DRI forecast is
perhaps the most independent of its assumptions since it is based on a
simultaneous model that allows the preliminary results to feed back on
the initial conditions. The BJK model, &lthough bhased on externally
assumed economic conditions, determines demand internally and bases the
distribution of plant type on cost factors and construction lags rather

than the assumed continuation of existing relationships. The DOE model
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is the most detailed, even though it currently relies on assumed macro-
economic conditions. It is probabhly also the most responsive to factors
that affect the supply and demand for all types of energy productsQ
Throughout the 1979 to 1990 period, however, because of the lags between
initial planning and completion, all of the forecasts are heavily influenced
by announced plans, work in progress, and the assumed rates of postponement
and cancellation.

Perhaps the most striking conclusion of this analysis is that the
estimates of capital need are relatively consistent irrespective of the
estimation procedure. The EW subjective forecasts, the DRI simultaneous
model, the BJK recursive model and the DOE linear programming model produce
remarkably similar results. The variations that do exist seem to be
primarily a result of differences in assumptions. Among the most important
of these assumptions are the rate of increase in electric sales and peak

demand, the mix of plant type, and assumed reserve margins.

A. Sales and Peak Demand

Regardless of whether the overall forecast is subjective or produced
by a model, or whether the peak demand is assumed or derived, conclusions
about peak demand are crucial to estimating capital needs. In most cases,
the rate of growth in peak demand is either assumed or it is derived from

an assumption or estimate of electric sales growth.20

In those cases
where peak is estimated on the basis of projected sales, the conversion
usually depends on an assumption that load factors will continue at
historic levels. Of the forecasters discussed in this report, only the

Electrical World estimates electric sales and peak demand separately.

EW, along with BTC, also predicts a deterioration in the load factor

over time.
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Even though the more recent forecasts incorporate peak demand growth
rates which are significantly below those of earlier forecasts, some of
these estimates of peak demand may still be too high. If peak demand
grows more slowly than anticipated, the capital needs of the utilities
will be reduced and reserve margins will continue to increase. In the
short run, this could further delay plants in progress, or even result
in some projects being ébandoned. In the longer run, projects on the
drawing boards might be postponed if not cancelled.

A recent study of the economic impact of alternative energy supply
and demand assumptions by the Congressional Research Service of the
Library of Congress indicates that 5 percent growth in electric sales
and peak demand is the most that can be reasonably expected through
1990.21 Esﬁimates of more probable rates of future growth range between
4.1 and 4.3 percent per year, depending on assumptions about conservation,
and 01l prices, and availability. This conclusion is roughly consistent
with the growth in peak demand projected by the more recent forecasts
which range between 3 and 5 percent. Despite this general consensus,
however, there is still considerable debate over the rate of future
demand growth, with one side predicting an increase from the current
"depressed" levels back toward 5 peréent per year or more, and the
other predicting growth rates between 3 and 4 percent. So long as high
growth rates are expected, generation capacity will be increased to meet
expected demand regardless of today's actual need. In all probability,
these plants will then be brought on 1ine regardless of actual demand.
B. Plant Mix

Another major determinant of differences in recent capital needs

forecasts is the assumed mix of new generation plant between conventional
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and nuclear facilities. Of the studies reported here, the most thorough
analysis of plant mix was done by BJK and DOE, although all of the estimates
are heavily influenced by announced plans and work in progress. Table

13 summarizes the forecasts of nuclear generation capacity in service

for several of the included studies. The breakdown is shown for only

one of the older studies (TBS) to provide a means of gauging the impact

of the reduced growth rates and skyrocketing nuclear construction costs.

TABLE 13
FORECASTS OF NUCLEAR GENERATION
CAPACITY AS A PERCENT OF TOTAL CAPACITY

FORECAST 1980 1985 1990 1995 2000
BJK 13 17 20 26 31
EW 11 16 20 30 na
DOE (Medium) na 19 25 na na
DRI 11 16 20 na na
TBS 16 22 28 na na

na: not availahle

Source: See text.

The recent estimates are of actual capacity in service, and there-
fore do not include nuclear facilities that are under construction, but
have been postponed or delayed. The similarity of the estimates through
1985 is a reflection of the reliance placed on announced plans and work

in progress in estimating additions to generation capacity. Moreover,
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since the EW and DRI estimates for 1980 were completed most recently,
they therefore reflect the most recent delays, postponements and can-

ce]iations.zz

The DOE estimates are based on a linear program that is
economically indifferent to new coal and new nuclear facilities. The
arbitrary selection between these alternatives by the model reflects the
difficult real world choice of utility executives. The model, however,
unlike the executives, can fall back on announced plans in resolving the
dilemma.

In view of the recent nuclear accident at Three Mile Island,
all of the projections of future nuclear generationymust be reconsidered.
A1l of the plants scheduled to open by 1985 are probably fully committed
although unaccounted-for construction problems could delay commissioning.
Construction plans for 1990 and later may be more flexible. Some plants
may be cancelled completely, while it may be possible to convert others
to alternative fuels. If it is proven that the Three Mile Island accident
was caused by avoidable human error and that new safeguards can prevent
a recurrence, there may be no need to adjust present estimates. Indeed,
in response to President Carter's energy message--it is even possible that
nuclear generation may be accelerated.

C. Reserve Margins

Other differences among the recent capital needs forecasts reflect
different notions about an appropriate target for reserve margins. Only
the DRI model allows reserve margins to véry across the regions, and to
fall as low as 15 percent.23 As the capital needs of the electric utilities
increase, reserve margin targets of 20 percent or more for all regions

may be a luxury that the economy neither needs or can afford. As the
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industry adjusts to lower margins, capital needs for generation capacity
will decrease, although capital requirements for distribution facilities
may rise. These adjustments will be more Tikely if rising conventional
fuel prices force increased construction of‘nuc1ear generating capacity,
which for environmental and safefy reasons is generally located in remote
areas.

Reduced reserve margins do not necessarily imply reduced reliability.
Even though the current reliability standard of one outage in ten years
may seem impractically high, in view of the increasing costs of energy, it
may be possible to maintain this standard through interties in and power
sharing arrangements. An outage in one region could be covered by excess
capacity in another in the same way individual companies and neighboring
regions currently share power. There would undoubtedly be some risks to
such a system, but these would have to be measured against the benefits
of requiring less capital.

Finally, Table 14 summarizes the aggregate forecast of capital needs
for each of the more recent studies included in this report and hriefly
characterizes them. The average annual rate of growth in peak demand is
included as a rough guide to the assumptions behind the forecast, but

should not be interpreted as the sole determinant of capital needs.
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TABLE 14

SUMMARY OF FORECASTS OF CAPITAL NEEDS
OF ELECTRIC UTILITIES

CAPITAL
NEED RATE OF
(billions  PEAK DEMAND
TIME PERIOD of 1979 GROWTH FORECAST

FORECAST FORECAST do1lars) (percent) CHARACTERISTICS

BJK 1979-1990 453 4,1* A

BTC 1979-1982 114 5.2% B

DOE 1979-1985 229 4.8* c
(reference)

DRI 1979-1990 451 3.2% D

EW 1979-1990 582 5.0 E

A. Analysis of electric sector of the U.S. economy based on assumed
macroeconomic trends.

B. Analysis of energy sector of the U.S. economy given assumed macro-
economic conditions.

C. Analysis of energy sector of the U.S. economy given alternative DRI
macroeconomic conditions.

D. Analysis of enekgy sector of the U.S. economy, based on conditions
generated by linked macroeconomic model.

E. Subjective analysis of electric utility sector based on independent
estimates of macroeconomic conditions.

*estimates (not givén in study)

Source: See text.
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10.

11.

12.

FOOTNOTES
External financing refers to all funding outside of a company's
own contribution from earnings.

Jerome Hass, Edward Mitchell, and Bernell Stone, Financing the
Energy Industry (Cambridge, Mass: Ballinger), p. 84.

Bankers Trust Company, U.S. Energy and Capital: A Forecast 1978-82
(1978), p.17.

McGraw Hil11, Electrical World, 29th Annual Electrical Industry
Forecast, (September 15, T1978). This conclusion is indicated by a
comparison of the data in Table 1 on external financing and the
information on external and internal financing shares reported

by Bankers Trust in U.S. Energy and Capital, p. 21. As Tahle 2
suggests, however, since 1972 these expenditures have increased
very modestly as a share of total business expenditures for new
plant and equipment.

DRI's forecast, which was made available for the purpose of this
study, is not available to the public.

Electric Power in the United States: Models and Policy Analysis
(Cambridge, MIT Press, forthcoming).

Energy Information Administration, Annual Report to Congress
Vol. II (Washington, D.C.: U.S. Department of Energy, April 1978).

Electrical World predicts that real GNP growth will slow in 1979
from its 1978 pace, but does not anticipate a recession. Most of
this sTowing is a result of a decline in the rate of growth of
consumer spending that is not made up by other sectors.

A previous study by Bankers Trust modeled the capital needs of
energy industries .through 1990 to test the assumed capabilities of
the capital markets, but did not attempt to forecast conditions as
they are 1likely to be.

BJK have made available for use in this study a draft of Chapter 2
which discusses financing the future growth of the electric power
industry.

These assumptions include an interest cost of new debt of a 8.5
percent, an allowed rate of return on equity of 14 percent, a
maximum proportion of debt allowed in the capital structure of 55
percent, and an interest coverage ratio that does not fall below
2.00.

See: Federal Energy Administration, Project Independence Evaluation
System, Documgntation: (Washington, D.C., 1976-1977), 14 Vols. ’
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13.

14.

15.

16.

17.
18.

19.
20.

21.

For a complete Tist of all the assumptions going into the DOE
estimates, see: Energy Information Administration, Annual Report
to Congress, 1977, Volume II, Appendix, Summary Data Inputs

and Forecasts for 1985 and 1990 (Washington, D.C.: U.S. Department
of Energy, September 1978), pp. 9-22.

For a complete 1ist of assumed load duration curves by region
and other data inputs, see Ibid, pp. B70-B93.

The following capital cost assumptions are national average values
which are assumed to be the same as DOE Region V. The estimates
are designed to reflect the cost of the average plant of each type
delivered on Decembher 31, 1984, These estimates include AFUDC
(8%) and labor cost increases of 6.5 percent annually in nominal
terms. The values for nuclear plants are national averages and
not from DOE Region V.

Nuclear $795
Coal with Scrubber

Bituminous 600
Sub-bituminous 640
Coal without Scrubber

Bituminous 485
Sub-bituminous 525
Combined cycle 340
Simple cycle 180
011 : 450
Scrubber retrofit 155

These results have been adjusted to 1979 dollars using the Gross
National Product Implicit Price deflator, and are shown along with
an estimate of the overall rate of growth in peak demand over the
relevant forecast period in order to provide a basis for comparison.
The actual GNP deflator is used for 1975-78. Estimation of the 1972
deflator assumes an 8 percent rate of increase. The inclusion of
this estimate of peak demand growth, however, should not be inter-
preted as an indication that the forecaster based the estimate of
capital needs only or primarily on peak demand.

Hass, op. cit., p. 1.

At the time, the 1970 National Power Survey (NPS) was forecasting a
6.0 percent rate of growth. A 6.9 percent estimate was generally
throught to be high but conceivable.

Hass, op. cit., p. 118.

The DOE model achieves this distribution through an assumed Tload
distribution curve based on historical data.

Alvin Kaufman, Warren Farb and Barbara Daly, Energy and the

Economy, Subcommittee on Energy and Power, (Committee on Interstate
and Foreign Commerce, U.S. House of Representatives, April 1978).
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22.

23.

In determining the amount of capital needed for these additions
to capacity, the forecasts differ because of different assumptions
about the construction cost per kilowatt hour.

Differences in estimates of capital need that arise from divergent

reserve margins, however, would become even more significant as the
forecast period is extended.
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PART II - REGULATORY RESPONSE TO THE
INFLATIONARY ENVIRONMENT: SOME
COSTS AND GAINS*

*This report was prepared at the National Regulatory Research Institute
at The Ohio State University. The views expressed are those of the
authors, Dr. Douglas N. Jones, Professor of Regulatory Economics;

W. David Duran, Economist; and Curtis Odle, Economist, and do not
necessarily reflect those of the Institute.






TABLE OF CONTENTS

LIST OF TABLES AND FIGURES

..................... i1
I. INTRODUCTION . . . . v v v v v vt s s e e e e e e e e s 1
IT. DEVICES AND PRACTICES . . « . . v ¢ & o v v e e e e e e o o o 2
A. Devices . . . . . o e e e e e e e e e e 3
1. Automatic Adjustment Clauses and Fuel
Adjustment Clauses . . . . . . v ¢ v v v v v e e e e 3
2. Construction Work in Progress and Normalization
Accounting . . . . . . . L L L L oL s e e e e e e e e 7
3. Normalization and Flow-through; Accelerated
Depreciation and Investment Tax Credit . . . . . . . . . 8
4. Rate Base Valuations and Rate-of-Return
Determinations . . . . . . . . . . . .. . ... ... 10
B. Practices . . . . . . . . . o000 s s e e 12
1. Future vs. Historical Test Years . . . . . . . . . .. 12
2. Pancaking, Interim Rates, and Time Limits . . . . . . 13
3. Internalizing External Costs . . . . . . . . . . . .. 13
4, Capital Attraction and Risk Avoidance . . . . . . . . 14
III. GAINS FROM COSTS . . & v v i v e i et e e e e e e e e e e s 17
A. Convergence of Market Value on Book Value . . . . . . 18
B." Price-Productivity Relationships . . . . . . . . . . . 34
IV. REGULATION IN A RETURN TO RELATIVE PRICE STABILITY . . . . .. 40
A. Wage and Price Guidelines . . . . . . . . .. . . .. 40
B. The Guidelines "Applied" . . . . . . . . . . . . . .. a1
C. Is Turnaround Fairplay? . . . . . ¢« . . « ¢ « « « . . 55
FOOTNOTES TO.PART ) 57

IT -1



Table 1

Table 2

Table 3

Table 4

Table 5
Table 6

Table 7
Table 8
Table 9
Table 10
Table 11

Figure 1

Figure 2

Table 12

Table 13

Table 14

LIST OF TABLES AND FIGURES

General Rate Increases and FAC Revenues in the
Electric and Gas Sectors, 1974-1977 . . .

Ratio of Market to Book Value of Forty Utility
Stocks, 1970 to 1978 Taken Annually in August

Percent Change in Ratio of Market to Book Value

of Forty Utility Stocks, 1970 ]978 Taken Annua11y
in August . . .

Percent Change in Earnings per Share
Percent Change in Dividends

Average Price-Earnings Ratio (High + Low Divided
by 2) .

Percent Rate of Return on Common Stock Equity . . . . .

Percent Change in Rate of Return on Common Stock

Percent Rate of Return on Rate Base

ooooooooo

Percent Change in Rate of Return on Rate Base

Average Annual Growth Rates in Productivity for
all Persons and Labor Productivity in the Gas
and Electric Industry

Consumer Price Index, Gas and Electric Price
Index and Production Worker (Gas and Electric)
Qutput per Man Hour

Consumer Price Index, Index of Output (Gas and
Electric) and Employee Output per Man Hour
(Gas and Electric). .

Average Annual Growth Rates of the Consumer Price
Index (CPI), the Gas and Electric Price Index (GEPI),
EmpToyee Output per Man Hour in the Gas and Electric
Industry (EO), and Production Worker Output per Man
Hour in the Gas and Electric Industry (PO). . . . . .

Electric and Gas Utility Rate Increases (Averages)
Requested and Granted in 1977 By States . .

Electric and Gas Utility Rate Increases (Averages)
Pending Before State Public Utility Commissions,
Dec. 1977, by States

------

---------

--------------

------------------------

ooooo

.................

.................

-----------

-----------------

Page

19

. 20

22
23

24
25

. 26
. 27

28

35

37

38

. 39

.. 44




Page

Table 15 Electric and Gas Utility Rate Increases in 1977 -
' Actual and If the President's Anti-Inflation
Guidelines Had Applied (Millions of Dollars) . . . . . . 52

Table 16 Electric and Gas Utility Rate Increases Pending
in 1977 - Requested and If the President's
Anti-Inflation Guidelines Had Applied (Millions
of Dollars) . . . & v v i e e e e e e e e e e e e 54

IT - 11i






I. INTRODUCTION

With the possible exception of the weapons acquisition process in the
national security field, no sector in the U.S. economy has been so often
characterized as "inherently cost-plus" as the public utility field; nor
is this to be decried, Public utility regulation has historically placed
great emphasis on cost, and where all legitimate buéiness expenses are
recoverable one-for-one from essentially captive customers this preoccupation
is entirely appropriate., For this reason the current renewed attention to

costs as exemplified in legislative (e.g., the National Energy Act), regulatory

(e.g., time-variant cost determinations), utility (e.g., load management devices),

and academic (e.g., marginal costing), activities should be applauded.
Emphasis on rates (or prices) that “track costs" is widely agreed to

be the right pursuit., The main alternative--value of service pricing--

while having special occasional usefulness in public utility rate design,

carries with it special disadvantages in precision and equity. It should

be mentioned too that "cost-plus" as used in describing public utility

pricing need not be a pejorative term. In an idealized world of commission

regulation, the overall revenue requirements for utilities should just cover

all allowable costs of doing business, including debt service, and a fair

return to useful capital actually (and prospectively) invested in the business.

What this requires is a toughminded scrutiny of utility costs (and especially

changes in costs) by regulatory commissions as well as a forward-looking

analytical capability for judging consumer demand and appropriate utility

company responses to meet that demand. It requires an informed balancing

of short-term and (at least) near-term interests of ratepayers and share-

holders where those interests diverge and are non-coincident. The pejorative

use of the term comes when perceptions are that regulatory commissions are
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merely a conduit for "passing on" to ratepayers in an uncritical or
unexamined way all price fncreases asserted to be faced by the utilities
they regulate,

It is probably true that public attention to the regulated sector is
generally related to the state of the national economy, In "good times,"
by which is meant rising real incomes, declining unemployment, relatively
stable price levels, and regular productivity gains, there is understand-
ably less of a focus on this orderly and essential sector., But in "bad
times," like the depression of the 1930's and the sustained inflation of
the last half of the 197Q's, there is great attention to the behavior of
the utility field, The regulatory response to this current period of
intense and persistent upward pressures on prices is the central subject
of this report; the possible requlatory response on the downside of price
swings is a secondary subject,

The approach here s to firg;ﬁidentify the main mechanisms and practices

that commissions (and sometimes legislatures) have devised and adopted in

response to a decade of inflation; second, to attempt to describe in a general
way the costs and gains of this response; and third, to suggest the outlines

of what the regulatory response might be when the economy returns to a period

of relative price stability.

IT. DEVICES AND PRACTICES

The categorization of particuiar regulatory devices as occasioning costs
or gains to the several parties to the regulatory process is judgmental at
best - especially if the element of time is considered. Still more elusive,
but less consequential, is a distinction between regulatory "devices" and
"practices." But for our purposes the notion of costs (and gains) will be

from the vantage point of the ratepayer and the public administrator and will
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include both monetary and non-monetary "costs." The devices that are held to
have placed the greatest near-term costs on regulation in the sense used here
are fuel adjustment clauses and other indexing arrangements (like the New
Jersey comprehensive adjustment clause and the New Mexico cost-of-service
indéx provision); construction work in progress; normalization accounting
treatment for investment tax credits and accelerated depreciation; repro-
duction cost new and fair value rate base valuations (over original cost
and prudent investment methodologies); and emphasis on rate-of-return
on equity over the rate-of-return on Eate base standard.
A. Devices

The main devices that can be fairly arrayed on "the cost side" include
increased use of future test years in cost—of—servicé calculations; allowing
of pancaking of rate increases; use of interim rates; compressed time limits
on commission deiiberations; a quest for near-zerg regulatory lag; internal-
izing external costs to the utility; and emphasis on the capital attraction
standard (and risk avoidance) in ratemaking. Other lesser devices and
practices that now characterize commission regulation will be discussed
as well in terms of their contribution to costs and gains in an infla-

tionary environment.

1. Automatic Adjustment €lauses and Fuel Adjustment Ctauses
(AAC's and FAC's)

Recall that definitionally an AAC is a provision in a utility company's
rate schedule which allows a change in a particular cost item to be auto-
matically (i.e., without commission hearings) reflected in the rates charged
customers. By far the most common and now most burdensome AAC is that on
fuel cost changes, though utility companies continue to propose other AAC's

for changes in labor, taxes, interest and other costs of doing business.
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Cases on the subject date back at least to World War II. Even after that
time (and until quite recent years) FAC's were generally limited to industrial
rate schedules and did not apply widely to residential consumers. That has
now changed and nearly all states have AAC's and FAC's in one form or another
with the blessing of the Federal Energy Regulatory Commission (FERC).: Some
125 utilities began using FAC's in residential customers tariffs during

the mid-1970's with 63 of them starting in 1974 alone. The main purpose of
an AAC is to reduce so-called "regulatory Tlag" during periods when costs

are rising rapidly: the main objection is that such arrangements may be -
incompatible with vigorous and effective rate regulation in the public
interest.

For the 25-year period 1948 to 1973 the rate increases granted utilities
by state and local jurisdictions totaled $6 billion. In the first year
after the o0il embargo (1974) consumers paid $9.6 billion attributable to
general rate increases ($3.1 B) and the operation of FAC's ($6.5 bi]]ion).]
FAC revenues in 1973 accounted for $1.5 billion in revenue.

Table 1 displays the dollar amounts2 of general rate case increases
granted in the utility industry under state commission regulation for the
years 1974 through 1977 together with revenues attributable to the operation
of FAC's over that period (for both electric and gas). The importance of
FAC charges to utility revenues is indicated in part by the facts that
the average shown here is some $9 billion per yéar; the FAC amount is 3
times the rate increase amount for the period; and in one period (1976-

1977) the amount of general rate increases declined by $0.7 billion, while
FAC amounts increased $1.4 billion. The cited survey also found that in
15 states FAC charges added more than $7100 million to electric revenues
and that FAC's accounted for more than 20 percent of electric receipts in
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a dozen states. And this was at a time when state commissions were

granting (on average for the two-year period 1975-1977) 50 percent of the
amounts requested by utilities in rate cases, as against the two-thirds
"typically" granted annually in recent years.

TABLE 1

GENERAL RATE INCREASES AND FAC REVENUES IN
THE ELECTRIC AND GAS SECTORS, 1974-1977

(In Billions of Dollars)

Revenues Attributable General Rate

Year to FAC's Increases °
1974 $6.5 $3.1
1975 8.5 4.1
1976 9.6 3.1
1977 11.0 2.4
Totals $35.6 $12.7

Source: Footnote 3

The point here is simply that the proliferation and workings of fuel
adjustment clauses in utility tariffs over the past seven years have, in
general, yielded the revenue needed by the companies to maintain their
financial positions. This was the stated object of FAC's, and despjte a
rocky road of consumer outcry, quarrels over what should and shouldn't be
included in FAC's, the occasional outright "horror story"; on-going diffi-
culties in verification and monitorship; and Tegitimate questions about
the compatibility of automatic adjustment charges with full and open
regulatory proceedings of the evidentiary variety, it seems fair to
conclude that, in a rough way, FAC's worked for this period.

A related device with similar intent are several indexing schemes
that have emerged--the most widely known being the New Mexico Cost-of-

Service Index (COSI) now extended into its fourth year of operation.
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Recall that this mechanism focuses on returns to equity and (in the case
of Public Service of New Mexico) is supposed to result in a 14 percent
rate of return on allocated common equity capital (at book value) after
payment of all other cost of service. To achieve and maintain this net
rate of return, automatic quarterly (now annual) adjustments in all base
service rates were made to reach the nearest edge of the allowed range
of 1/2 percent either side of 14 percent. Thus a return anywhere between
13.5 and 14.5 percent requires no adjustment in the succeeding period; a
return above the upper 1imit requires a downward per kwh adjustment of
rates to the upper limit; a return below requires an upward adjustment
to the lower limit (not the middle) of the band. Importantly, fuel costs
and purchased gas adjustments operate outside of COSI.

In December 1979? the New Mexico Commission concluded that, on
balance, the methodology achieved its two primary objectives--"reduction
of éapita] costs and the enhancement of PNM's ability to attract capita]“.4
Accordingly, while still viewing COSI "as an experiment," the Commission
extended it conditional on correcting some of the revealed deficiencies of
the plan; e.g., inadequacy of reporting and procedural safeguards, overly
burdensome to staff (instead of saving staff time), insufficient regulatory
oversight by too frequent adjustments, inappropriate treatment of certain
interest income and allocation factors.5 A recently published report of
The National Regulatory Research Institute concludes:

On balance, it would appear that COSI has provided PNM with a

temporary financial advantage that now seems to be past; increased,

rather than decreased, regulatory costs; had no real impact on

cost control or over-building; and has not resulted in PNM earning

its minimum rate of return. Tt would thus appear that there is no
advantage to the adoption of COSI by other jurisdictions.

I1-6




The most recent notable wrinkle in automatic adjustment clauses

is the Michigan Indexing Method introduced in 1979.7

The Michigan
Public Service Commission order allows a company to make an annual

(every February) automatic adjustment of operating and maintenance
expenses (other than fuel and purchased power costs) in accordance

with changes in the national Consumer Price Index. Qualifying

increases would appear as a kWh surcharge on customer bills; increases
greater than the CPI would be charged below the Tine. The idea is

that by making automatic revenue adjustments contingent on retail price
changes in the economy rather than on utility-incurred costs, there may
be external pressures on company management to "out-perform" (or at

least perform as well as) the CPI. It is estimated that about two-thirds
of utility costs would be recovered under this scheme without the require-
ment of a rate hearing.

However all this may be, the fact of automatic adjustment clauses
with the support they draw from utilities and opposition from ratepayers
in the first instance and the switching of positions that describes the
stances of the two parties when AAC's are attempted to be made more
stringent (1like fuel cost disclosure) indicate that at least in the near
term, such devices are a blessing to the utilities in periods of sustained
inflation.

2. Construction Work in Progress (CWIP) and Normalization Accounting

Historically the "used and useful in doing business" test precluded
the allowance of CWIP in the rate base. At least into 1976 the Federal
Power Commission and many states disallowed inclusion of CWIP in the rate

base of utilities. Instead, allowance for funds used during construction
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(AFUDC) was typically the approved method. The AFUDC approach provides
a non-cash item of "current income" that the utility adds onto the cost
of a facility when it is completed; the CWIP approach allows the company
to earn on "the asset" along the way before it is in service.

The argument was that AFUDC was perhaps an acceptable procedure
where the overstatement of current income (and hence cash flow) was a
relatively small proportion of reported earnings. Once AFUDC came to
represent one-third of utility net income, as had happened by 1974, the
i11iquidity (and other financial) problems for the industry became acute
in the face of major, costly, continued construction.

That the FPC and subsequent state commission inclusion of CWIP 1in
rate base makes a great difference is evidenced by (for example) a
Library of Congress study that concluded that overall rate levels would
rise about 9 percent (by swapping AFUDC for CWIP) and an FPC economic
report that estimated the cost for the period 1975 - 1979 to be $22
billion if all states and the FPC adopted CHIP.®

What can be said for our purposes here is that of all the arguments
of utility proponents of CWIP (the municipals and cooperatives have
generally opposed CWIP), probably the least persuasive is that rate-
payers ultimately would pay less under this arrangement. éWIP is, in
fact, another regulatory response to inflation of particular helpfulness
to the utilities.

3. Normalization and Flow-through; Accelerated Depreciation and
Investment Tax Credits

Normalization and flow-through are two typical methods of accounting
for the main government subsidy provisions in the Internal Revenue Code
now applied to utilities - accelerated depreciation (AD) and the invest-

ment tax credit (ITC). Briefly put, under the flow-through method the
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benefits of the tax reduction deriving from AD and/or ITC are immediately
passed on to the ratepayer in the form of lower rates (since taxes as an
operating cost are reduced). Under normalization, the benefits to the
utility are an increased cash flow through deferred tax payments whi1e‘
charging the deferred cost to ratepayers.

As to the effect on rates, critics of normalization accounting argue
(among other things) that ratepayers are hurt by paying rates that include
taxes all year long only to have the utility not pay them at tax time as
the utility's tax liability is reduced--or indefinitely deferred. Proponents
assert that normalization lowers rates "in the long run." The sums involved
are very large. Electric utility industry spokesmen themselves estimate
that normalization leaves with utilities an extra $3 billion annually in
"internally generated funds."9

The whole question of so-called "phantom taxes" occurring through
use of normalization accounting applied to accelerated depreciation and
investment tax credits in determining a utility's federal income tax lia-
bility is admittedly an extremely complex one. AD and ITC were originated
by the Congress as part of a macroeconomic policy to spur the U.S. economy
forward. Their application to the public utility sector, where investment
decisions are supposed to be made primarily on need (and not on the artifi-
cially created opportunity for lower cost money) and where state public
utility commissions historically decided on what accounting methods would
be allowed utilities under their jurisdiction, was perhaps less well thought
out than it might have been. While not quite an "afterthought,” it is clear

that the Congress' focus was not on this sector,10

In a1l events, once
the ITC and AD provisions were decided to he applied at all to public

utilities and subsequently to apply with the same full force as to the
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rest of the private sector, these devices became sources of benefits that
investor-owned utilities would understandably be siow to give up.

While it should be mentioned that at this writing the California
PUC has so far successfully struck down the combination of normalization
with AD and ITC for utilities under its Jurisdiction, the issue is in
the appeals courts and is being carefully watched by other commissions.
Also the National Association of Regulatory Utility Commissioners recently
(March 1979) testified against normalization as "bad anti-inflation policy,

bad energy policy, and bad regulatory policy.“11

Yet, as of 1978, the vast
majority of jurisdictions (about 40) permit utilities to keep the tax

benefits through normalization.

There seems Tittle argument that these particular accounting and tax
features are additional devices made available as a regulatory response to
inflation, though their legislative origins were quite different from that.

4, Rate Base Valuations and Rate-of-Return Determinations

The old issue of valuing the rate base of a utility by the Reproduction

(or Replacement) Cost New method or the Original-Cost-Plus-Improvements-
Minus-Depreciation method is currently relatively quiet; but it should be
remembered that in periods of declining prices the utilities generally

favor the latter and periods of sharply rising prices generally advocate

the former. Actual changes in methods allowed can and do go either way--
Ohio, for example, having recently become an Original-Cost state. Still,

it is felt by some that the new push for the use of marginal cost, over
imbedded cost, in rate design is the current counterpart to the earlier

argument.
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However this may be, it is clear that where marginal cost is running
ahead of average cost for sustained periods and sometimes at an increasing
pace, utility revenues presently would be greater and allowable rates of
return more likely to be earned if MC pricing was allowed instead of AC
pricing. Indeed, a good bit of the argument over whether or not to go
to MC pricing centers on the question of what to do about (or how to avoid)
‘excess revenues. For this reason it is sometimes puzzling why the electric
utiiity sector has so far been slow to embrace the marginal cost pricing
approach.

If the method of rate base valuation can be properly characterized as
having attracted relatively less attention in recent years, surely this
cannot be said of rate-of-return on rate base or on equity in this period
of inf1ation.' As to allowable rates-of-return on rate base, the decade of
the 1970's has seen these percentages move steadily upward. Of the approxi-
mately two hundred electric (and gas) utilities surveyed annually from 1974
to 1978, a rising pattern is clear.12 in 1974 the average was about 7 per-
cent with a few at 5 percent; in 1975 the average was 8.24 percent (the
average allowable rate requested was 8.61 percent); by 1976 the average of
reporting utilities was 8.30 percent, but with 141 companies allowed 9 percent
“or more and 49 utilities allowed to earn in excess of 10 percent on rate base.
In that same year some utilities in four sfates requested allowed return on
equity of 15 to 20 percent. Finally, for 1977 the average allowed rate-of-
return reported was 9 peréent. Over this period many utilities did not earn
their allowed rate, and in fact for the data series mentioned the actual rate-
of-return on rate base was typically around 7 percent in 1974 and had increased

to something over 8 percent for 1977.
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0f perhaps more significance is the apparent trend of commissions to
give relatively more attention to questions of rate-of-return on equity.
This focus has-1ong been the one argued for by the regulated utilities as
opposed to what they historically feel as undue commission preoccupation
with rate-of-return on rate base calculations. And in a period of sustained
inflation coupled with perceived needs for plant expansion, it is under-
standable that utilities argue strongly for renewed attention to the "capital
attraction" standard of ratemaking.* That commissions have generally responded

toward this different focus is another example of the regulatory response to

inflationary times.

B. Practices

Turn now to some of the more recent practices of commission regulation--
a number of them legislatively or administratively imposed--that for purposes |
here can be counted on the "cost side" to traditional regulation. i

1. Future Vs. Historical Test Years

Traditionally commissions allowed only current test vears to be used
in calculating revenue reguirements for utilities. This meant that only
costs actually incurred were recovered. Gradually, as persistent upward
changes in price levels set in, and under urgings of the utilities, com-
missions came to grant "trended" cost calculations; estimated future
quarters to be rolled in and revised as each actual quarter is experienced;
and then whole future test years as the basis for revenue requirements. And
if marginal costing is adopted, the upward bias arising out of allowing future
test years is, of course, further accentuated in periods of rising prices.
Deviations of this sort from the practice of allowing recovery of costs §
only for those actually experienced is clearly a practice Spawned by infla-

tionary times and adopted under utility arguments of regulatory and cash flow
difficulties.

*While the two measures are of course related, the necessary return to common %

stock is only a part of the overall cost of capital component and rate-of-
return determination.
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2. Pancaking, Interim Rates, and Time Limits

At an earlier time utilities were typically not allowed to "pancake"
proposed rate increases. That s, a commission had tb-dﬁspose of a current
general rate increase before another one could be requested by the utility.
Due deliberation, comprehensive and fair evidentiary hearings, and even
strategic delays were thus possihle in the full playing out of the intended
regulatory process. |

Again using arguments of undue regulatory lag, financial soundness of
the regulated companies, cash flow constraints, and a presumed necessary
"discipline" for the regulators, the commission process has now widely
accepted contrary practices 1ike allowing pancaking of rate increases;

a presumption in favor of proposed increases, (allowing them to go into
effect if not specifically struck down); frequent use of "interim rates"
and "emergency rate relief"; and strict (short) time limits for commission
action to achieve almost zero regulatory delay.

From the point of view of the process and from the point of view of
the ratepayer, these practices in times of inflation must be counted on

"the cost side."

3. Internalizing External Costs

The increasingly frequent practice of internalizing to utilities
external costs deriving from their operations cannot properly be included
as part of the regulatory response to inflation. On the other hand, deci-
sions to force onto the private cost functions of companies what earlier
had been picked up in our social cost functions has added substantially to
the cost of doing business--hence costs to the ratepayer--of power companies.

Elaborate environmental and safety additions to plant, purchased and operated
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often at vast expense, may not fit neatly the traditional "used and useful"
test in the central matter of producing electricity, however meritorious
the intended ancillary benefit. And while it is, of course, true that such
costs are real and have to be absorbed by somebody, the point is that they
are different "somebodies," depending on the distribution of the burden.

4, Capital Attraction and Risk Avoidance

During periods of relatively stable prices and "ordinary times,"
utilities routinely argue before commissions for improved earnings commen-
surate with their perceived riskiness and forecast capital needs; commissions
respond with something less than requested; investors place money in capital
markets such that the utilities are reasonably serviced in their new
finance capital requirements; and "1ife goes on" in the electric power
sector,A In times of sustained and rapid inflation, however, the story is
much different on matters of capital attraction and risk adoption.

In "bad times" of this sort with high unit costs of expansion, high
capital costs in finance markets, stock and bond markets that value utility
issues very competitively, there are special éfforts made by utilities to
convince public officials of the need for liberalized earnings. This takes
many forms (including most of those devices and practices mentioned above)
and involves not only pub1ic utility commissions. The Congress in its tax
writing function has granted various tax preferences (e.g., AD and ITC, supra)
and has also considered underwriting utility bond issues as well as possibly
reactivating something 1ike the Reconstruction Finance Corporation with
lending powers to the utilities. For their part, commissions increasingly
are sympathetic to utility arguments couched in the capital attraction

standard and this is set at the forefront of most commission deliberations.
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The other side of this coin is the complicated question of risk-

bearing. There is some evidence that in recent years degrees of risk-
bearing in the utility sector seem to have shifted somewhat from share-
holders to ratepayers. An example would seem to be the regulatory treatment

of unplanned plant shutdowns of efther tie nuclear or non-nuclear variety.
. hvéome”distinctions must be made between ccst-bearing in the case of an
Act-of-God, say a typical power outage when lightning strikes a transformer,
and a major sustained shutdown of plant through mis-specification, mis-design,
mis-management, or construction or operating mistakes assignable to one or
another party. In the former case (as well as in the case of planned shut-
downs) it is clear that the ratepayer should stand these costs: in the latter
dase it is a good bhit less clear where, of all the parties to the process,
the ratepayer would seem to be least culpable. Some mix of burden sharing
may be best here--among ratepayers, shareholders, managers, suppliers,
insurance companies, taxpayers.

On the other hand, to count this asserted development on "the cost
side" of changes in regulatory'practice assumes that returns to stockholders
for risk-bearing arevnot currently too low to begin with. In other words,
it would obviously be unfair for regulatory bodies not to permit rates-of-
return to equity holders high enough to be commensurate with the risks
involved and then make those same shareholders bear the burden alone when
risk becomes reality. Since whether or not risk and returns are now in
, equilibrium in the utility sector is not a demonstration of this part of
the report, the practice cited is only provisionally included here.

In addition to the "main devices and practices that seem to have accom-
panied regulation in a period of inflation there are several others that might
be identified. Some of these have been cormission-sanctioned, some legislatively
initiated, and some seem almost endemic to regulation and are not very suscepti-

~ble to policy resolution.
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In the first category should be placed the debate on changing the
interest rate charged on refunds paid by private power companies to
customers in adjusting for overcharges. For the wholesale market the issue
before the FERC is whether to raise the rate from 9 percent out to the
average prime rate charged by commercial banks {11.5% to 11.75%): raise it
to the prime rate plus a 1 percent penalty charge (as proposed by the
American Public Power Association); or drop the rate to the 7 percent level
set in 1971, as urged by major investor-owned uti]ities.13 The outcome
will determine if this device is counted on "the cost side." Also in this
first category should be the debate (and outcome) on whether or not fuel cost
data of private utilities must be publicly disclosed for all to see.

In the second category couid‘be mentioned the propensity for legislatures
to reach deeply and specifically into commission reQu]ation altering, some
would say, the traditional concept of a contemplative, quasi-judicial,
independent body. Done in the name of "increased responsiveness," legis-
latures now commonly pass laws "for" so-called lifeline rates or "against"
fuel adjustment charges. While commissions are, of course, creatures of
legislatures (state and natjonal), this new development to some extent has
brought regulation full circle to the days when legislatures (and city
councils) decided very specific regulatory issues of rates and routes and
service offerings. Whether or not this practice should be counted as "a cost"
to regulation depends largely upon ones basic view of the commission concept.
For purposes here it is considered a cost; similarly with legislative
initiatives to require election of state pubiic utility commissioners.

At least two items come to mind for that category of "practice" described
as containing perennial difficulties for regulation. Both of these are all
the more troublesome - and éonsequentia1 - in periods of sustained inflation.

One is the problem of plant expansion decisions. In a sector where willingness

I1-16




and ability to serve demand is an absolute it is not surprising that there
is a predisposition to build - with or without an "A-J effect."* And where
commissions are unable or unwilling to secure independent assessments of
demand on which utility investment decisions are based, there is a potential
for adding another practice to "the cost side".

The other (and perhaps related) practice is that of valuing reliability
over price. This tendency or proposition includes not only the issue of
gold-plating and unduly stringent outage measures, but also the demonstrated
willingness of utilities to pay a premium price for a reliable source of fuel

supply even if they do not have automatic fuel adjustment clauses in their

14

tariffs. However meritorious this posture might be on reliability grounds,
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I1I. GAINS FROM COSTS

in a regulated markeu it is proper that much if not most of the attention
of the parties should be on the financial performance of the industry where

cervice is a given. Accordingly, many (though not 211) of the devices and

'13

ractices identified in the previous section as "costs" in a period of
inflation could as well be labeled as gains from the point of view of the
electric power industry and even from the vantage point of the ratepayer.
This last is the case where maintaining or renewing the financial soundness
of particular utilities has been the issue during a time of sharpiy and
persistently rising prices. In this sense the regulatory response of the
past decade could be said in a general way to be appropriate and perhaps
even sufficient.

Some sense of this renewal (however imperfectly measured) can be gotten
from the two sub-reports made by different authors that follow here as
Sections A and B. The first deals with the convergence of market value on

book value for representative utilities since the 0il embargo; the second

*This refers to the inclination of utilities to expand rate base investment
(and thus éarnings) beyond the opt1ma11y efficient size.
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presents some data on productivity changes in the utility industry--so
ciosely related to the infiation problem.

A. Convergence of Market Value on Book Value*

In the fellowing nine tables are gathered some finahcia] information
on thirty~oné large privately owned electric utilities and nine electric
utility ho?d{ng companies. Table 2 shows the ratio of market to book value
while Table 3 shows the percentage change in the ratio of market to book
value over the years. Tables 4 and 5 respectively show the yéar1y percent-
age changé in earnings per share and the percentage change in dividends.
Table 6 shows the average price-earnings ratio over an eight-year period.
Tahle 7 shows the rate of return on common stock equity over a seven-year
period and Table 8 shows the yearly percentage change in this measure.
Finally, Tables 9 and 10 show respectively the rate of return on rate base
and npercentage change in the rate of return on rate base over a seven year
pericd.

The ratio of market value to book value (showniin Table 2) was gathered
For a nine-year period, 1970 through 1978. The book values are from the end
of the previous year and the market values are fTrom August 26 of the year
stated or closely around this date. The thirty-one electric utility com-
panies are arranged alphabetically with an average given for each year. The
nine electric utility holding companies are then shown and again an average
is given for each year.

In 1970 and 1971 the ratio of market to book value was greater than
one for most firms with an average of approximately (due to rounding through-
out) 1.33 in 1970 and 1.31 in 1971 for electric utilities. By 1972 this ratio
had dropped to 1.16. Much more substantial drops occurred between '72 and '73
and '73 and '74 where this ratio was at its low point for most of the electric

utility companies in the nine year period. 1In '75, '76, and '77 the ratio

*This section was prepared by Mr. W. David Duran, Economist and Graduate
Research Associate, National Regulatory Research Institute stafft.
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TABLE 2

RATIO OF MARKET TO BOOK VALUE OF FORTY UTILITY STOCKS, 1970 TO 1978 TAKEN ANNUALLY IN AUGUST

ELECTRIC UTILITIES

Arizona Public Service Co.
Baltimore Gas & Electric Co.

Boston Edison Co.

Cincinnati Gas & Electric Co.
Cleveland Electric IT1luminating Co.
Commonwealth Edison Co.

Consolidated Edison of New York, Inc.

Consumer Power Co.

Dayton Power & Light Co.

Detroit Edison Co.

Duquesne Light Co.

Florida Power & Light Co.

Florida Power Co.

I11inois Power Co.

Indianapolis Power & Light Co.
Long Island Light Co.

New York State Electric & Gas Corp.
Niagara Mohawk Power Corp.
Northern States Power (Minn,)
Ohio Edison Co.

Oklahoma Gas & Electric Co.
Pacific Gas & Electric Co.
Philadelphia Electric Co.

Public Service Company of Colorado
Public Service Electric & Gas Co.
South Carolina Electric & Gas Co.
Southern California Edison Co.
Tampa Electric Co.

Union Electric Co.

Virginia Electric & Power Co.
Wisconsin Electric & Power Co.

Averages

ELECTRIC UTILITY HOLDING COMPANIES
Allegheny Power System, Inc,
American Electric Power Co.
Central & Southwestern Corp.
General Public Utilities Corp.

“Houston Industries

Middle Southern Utilities, Inc.
New England Electric System
Southern Co.

Texas Utilities Co.
Averages

1970 1971 1972 1973 1974 1975 1976 1977 1978

.98 1.04 1.01 .88 .67 .72 .82 1.01 91
1.23 1.21 1.12 .93 .52 .72 .87 .93 .88

.97 .97 .90 .90 .40 .50 .53 .58 .56
1.52 1.42 1.25 1.13 .79 .81 .89 1.09 1.01
2.13 2.15 2.07 1.78 1.23 1.34 1.41 1.59 .84
1.20 1.16 1.07 .84 .59 .65 .76 .73 .66

.75 .81 .81 .70 .22 .33 .46 .55 .54

.96 .86 .79 .67 .31 A2 .56 .64 .64
1.30 1.38 1.26 1.07 .67 .84 .97 1.02 .87

.79 .87 .82 .75 .39 .51 .60 71 .66
1.36 1.42 1.31 1.40 .82 .82 .92 .96 .81
3.43 3.15 1.39 1.25 .53 .66 .68 .58 1
1.80 1.43 1.29 .99 .39 .61 .67 .89 .66
1.60 1.54 1.23 1.04 .70 .87 .96 .99 .86
1.23 1.28 1.20 .98 71 .81 .88 .98 .84
1.27 1.30 1.25 1.02 .60 .76 .90 .99 .97
1.51 1.65 1.46 1.29 .87 1.03 1.31 .90 .85

.87 .96 .93 .86 .54 .66 77 .94 .84
1.14 1.17 1.10 .95 .67 .76 .87 .93 .78
1.49 1.44 1.38 1.22 .84 .95 1.05 1.13 .99
1.99 1.90 1.77 1.4] 1.03 .99 .83 .90 .84
1.07 1.10 1.05 .85 .70 .73 .75 .85 .82
1.02 1.08 1.08 .94 .53 .67 .75 .95 .78
1.07 1.17 1.00 .81 .54 12 .78 .93 .85

.99 1.08 .96 .85 .50 .60 .75 .86 .80
1.34 1.14 1.10 .86 .50 .69 .79 .85 .74

.99 1.05 .89 .67 .56 .57 .61 .78 .74
1.87 1.70 1.34 1.16 .61 .80 .82 .84 .57
1.18 1.18 1.07 .99 .73 .83 .96 .96 .87
1.20 1.06 1.00 .87 .45 .60 74 .76 71
.97 .92 .92 91 .68 .95 .99 1.03 .92
1.33 1.31 1.16 1.00 .62 74 .83 .90 .79
1.22 1.19 1.11 .96 .70 /1 .81 .89 .16
1,33 1.37 1.31 1.11 .61 .82 .98 1,04 1.00
3.52 3.39 3.22 1.28 77 .85 .82 .86 .78

.92 1.07 .98 .83 .47 .66 .76 .85 .73
2.13 2.13 2.06 1.34 .70 .63 .76 .93 .81
1.43 1.36 1.20 1.07 .47 .61 .68 .74 .69

.91 .99 1.01 .87 .48 .62 72 .78 .75
1.09 .96 .88 .72 .45 .55 .65 .74 .66
4.11 4.48 2.11 1.66 1.08 .94 .96 1.02 .96
1.85 1.88 1.54 1.09 .64 71 .79 .87 .79
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TABLE 3
PERCENT CHANGE IN RATIO OF MARKET TO BOOK VALUE OF FORTY UTILITY STOCKS, ]970 TO 1978 TAKEN ANNUALLY IN AUGUST

ELECTRIC UTILITIES 70-71 7172 72-73 73-74 74-75 75-76 76-77 77-78
Arizona Public Service Co. 6.1 - 2.9 -12.9 -23.9 7.5 13.9 23.2 - 9.9
Baltimore Gas & Electric Co. - 1.6 - 7.4 -17.0 -44 .1 38.5 16.7 6.9 - 5.4
Boston Edison Co. ' 0.0 - 7.2 0.0 -55.6 25.0 6.0 9.4 - 3.4
Cincinnati Gas & Electric Co. - 6.6 -12.0 - 9.6 -30.1 2.5 3.9 22.5 - 7.5
Cleveland Electric I1luminating Co. 0.0 - 3.7 -14.0 -30.9 8.9 5.2 12.8 -47.2
Commonwealth Edison Co. - 3.3 - 7.8 -21.5 -29.8 10.2 16.9 - 3.9 - 9.6
Consolidated Edison of New York, Inc. 8.0 6.0 -13.6 -68.6 50.0 39.4 19.6 - 1.8
Consumer Power Co. -10.4 - 8.1 -15.2 -53.7 35.5 33.3 14.3 0
Dayton Power & Light Co. 6.2 - 8.7 -13.0 -37.4 25.4 15.5 5.2 -15.0
Detroit Edison Co. 10.1 - 5.7 - 8.5 -48.0 30.8 17.6 18.3 - 7.0
Duguesne Light Co. 4.4 - 7.7 6.9 -41.4 0.0 12.2 4,3 -15.6
Florida Power & Light Co. - 8.2 -55.9 -10.1 -57.6 24.5 6.1 -14.7 22.4
Florida Power Co. -20.6 - 9.8 -23.3 -60.6 56.4 9.8 32.8 -23.0
I11inois Power Co. - 3.8 -20.1 -15.4 -32.7 24.3 10.3 3.1 -13.0
Indiana?olis Power & Light Co. 4.1 - 6.3 -18.3 -27.6 14.1 8.6 11.4 -14.3
Long Island Light Co. 2.4 - 3.8 -18.4 -41.2 26.7 18.4 10.0 - 2.0
New York State Electric & Gas Corp. 9.3 -11.5 -11.6 -32.6 18.4 27.2 -31.3 - 5.6
Niagara Mohawk Power Corp. 10.3 - 3.1 - 7.5 -37.2 22.2 16.7 22.0 -10.6
Northern States Power (Minn.) 2.6 - 6.0 -13.6 -29.5 13.4 14.5 6.9 -16.1
Ohio Edison Co. - 3.3 - 4.7 -11.6 -31.1 13.1 10.5 7.6 -12.4
Oklahoma Gas & Electric Co. - 4.5 - 6.8 -20.3 -27.0 - 3.9 -10.1 1.1 - 6.6
Pacific Gas & Electric Co. 2.8 - 4.5 -19.0 -17.6 4,3 2.7 13.3 - 3.5
Philadelphia Electric Co. 5.9 0.0 -13.0 -43.6 26.4 11.9 26.7 -17.9
Public Service Company of Colorado 9.3 -14.5 -19.0 -33.3 33.3 8.3 19.2 - 8.6
Public Service Electric & Gas Co. - 9.0 -11.1 -11.5 -41.,2 20.0 25.0 14,7 - 7.0
South Carolina Electric & Gas Co. -14.9 - 3.5 -21.8 -41.9 38.0 14.5 7.6 -12.9
Southern California Edison Co. 5.0 -15.2 -24.7 -16.4 1.8 7.0 27.9 - 5.1
Tampa Electric Co. - 9.1 -21.2 -13.4 -47.4 31.1 2.5 2.4 -32.1
Union Electric Co. 0.0 - 9.3 - 7.5 -26.3 13.7 15.7 0.0 - 9.4
Virginia Electric & Power Co. -11.7 - 5.7 -13.0 -48.3 33.3 23.3 2.7 - 6.6
Wisconsin Electric & Power Co. - 5.2 0.0 - 1.1 -23.3 39.7 4,2 4.0 -10.7
Averages - .82 -9.2 -14.3 -41.5 22.1 13.4 9.7 -10.2
ELECTRIC UTILITY HOLDING COMPANIES

Allegheny Power System, Inc. - 2.5 - 6.7 -13.5 -27.1 1.3 4.2 9.9 -14.6
American Electric Power Co. 3.0 - 4.4 -15.3 44 .7 32.3 19.5 6.1 - 3.8
Central & Southwestern Corp. - 3.7 - 3.0 -60.2 -39.8 10.4 - 3.5 4.9 - 9.3
General Public Utilities Corp. 16.3 - 8.4 -15.3 -43.4 40.4 15.2 11.8 ~-14.1
Houston Industries 0.0 - 3.3 -35.0 -47.8 -10.0 20.6 22 .4 -12.9
Middle Southern Utilities, Inc. - 4.9 -11.8 -10.8 ~-56.1 29.8 11.5 8.8 - 6.8
New England Electric System 8.8 2.0 -13.9 -44.8 29.2 16.1 8.3 - 3.8
Southern Co. -11.9 - 8.1 ~-18.2 -37.5 22.2 18.2 13.8 -10.8
Texas Utilities Co. - 4.9 -52.9 -21.3 -39.2 -13.0 2.1 6.3 - 5.9
Averages 2 -10.7 -19.6 -42.2 15.9 11.5 10.3 - 9.1




Sources for Table 2 and Table 3 -

Standard and Poor's Industry Surveys Utilities Electric, March 30,
1978 (Section 3) and Wall Street Journal for the dates, August 25,
1978, August 26, 1977, August 26, 1976, August 26, 1975, August 25,

1974, August 27, 1973, August 25, 1972, August 26, 1971, August 26,
1970.
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TABLE 4
PERCENT CHANGE IN EARNINGS PER SHARE

ELECTRIC UTILITIES 70-71  71-72 72-73 73-74 74-75 75-76  76-77
Arizona Public Service Co. 0.0 31.6 14.8 -11.0 11.1 - 5.0 22.
Baltimore Gas & Electric Co. 0.7 1.4 46 - 3.4 - 3.8 13.5 -8
Boston Edison Co. 6.0 1.1 -18.9 - 9.7 - 4.2 9.2 =24
Cincinnati Gas & Electric Co. - 6.0 15.2 -4.,3 =159 =~ 1.6 - 2.1 52
Cleveland Electric I1luminating Co. 1.5 5.4 - 5.9 20.7 -13.9 12.7 22
Commonwealith Edison Co. - 3.1 9.4 1.0 - 8.9 2.4 8.5 -10.
Consolidated Edison of New York,Inc. 2.2 -11.9 13.0 14.5 39.6 11.8 8.
Consumer Power Co. - 8.8 1.7 -11.4 -44.4 97.8 37.0  -12.
Dayton Power & Light Co. - 3.7 3.9  -13.0 1.1 18.5 - 8.5 -17.
Detroit Edison Co. - 3.7 15.5  -18.1 -17.5 2.7 10.7 10.
Duquesne Light Co. 3.3 6.8 0 - 1.7 3.0 -17.7 -10.
Florida Power & Light Co. 29.2 5.0 14.9 -21.7 26.1 -31.3 59.
Florida Power Co. 1.9 12.7 - 4.0 -18.8 6.1 -20.1 50.
I11inois Power Co. -15.2 - 2.9 5.5 -10.0 19.9 -11.0 26.
Indianapolis Power & Light Co. 12.7 27.8 -11.2 -26.8 23.6 6.8 32.
Long Island Light Co. 8.2 4.3 - 7.7 0 13.8 8.1 2.
New York Electric & Gas Corp. - 9.6 19.5 - 1.5 12,1 - 3.6 6.0 - 3.
Niagara Mohawk Power Corp. - 0.7 23.1  -23.2 22.3 19.4  -20.7 8.
Northern States Power (Minn.) 5.4 8.3 -5.1 -8.0 22.9 - 0.7 0.
Ohio Edison Co. - 3.2 7.3 12,0 - 20.1 14.0 9.7 -~12.
Oklahoma Gas & Electric Co. - 1.7 10.1 1.6 2.6 -2.1 =~-2.1 7.
Pacific Gas & Electric Co. 11.3 9.8 7.0 1.2 -18.3 8.6 8.
Philadelphia Electric Co. 141 -1.0 -4.3 -29.0 2.8 2.7 - 2.
Public Service Company of Colorado - 1.0 11.7 4.5 -20.0 29.2 -9.7 -19.
Public Service Electric & Gas Co. 22.0  -23.7 - 3.9 6.8 -~ 4.3 2.7 0.
South Carolina Electric & Gas Co. -14.0 36.1 -11.6 =~ 9.7 32.3 - 5.7 16.
Southern California Edison Co. - 8.9 3.7 5.9 51.9 -25.1 20.5 4.
Tampa Electric Co. -31.7 67.0 2.4  -12.9 31.8° - 2.6 21.
Union Electric Co. -16.1 -16.1 16,2 -16.0 29.9 4,5 -10.
Virginia ETectric & Power Co. 4.5 12.4 2.4 -23.9 20.4 - 7.7 7
Wisconsin Electric Power Co. - 5.8 36.0 9.1 -10.8 " - 1.2 25.6 5
Averages - .1 10.5 -1.2 - 5.7 14.6 1.0 7
ELECTRIC UTILITY HOLDING COMPANIES

Allegheny Power System, Inc. 5.9 5.6 2.6 -23.6 41.6 3.6 - 9.2
American Electric Power Co. 5.7 8.2 8.4 -29.5 24.4 6.4 - 9.0
Central & Southwestern Corp. 4.9 8.7 5.5 2.3 -2.3 1.7 17.1
General Public Utilities Corp. 15.6 17.9 1.8 0 -11.1 10.0 11.8
Houston Industries 10.9 9.1 -1.6 -4.3 -6.8 47.4 9.2
Middle Southern Utilities, Inc. 4,3 17.9 5.6 5.7 =23.1 7.1 21.4
New England Electric System 6.1 21,4 -7.8 =~ 3.4 9.3 2.0 7.9
Southern Co. - 8.8 6.2 10.1  -31.9 60.3 -27.0 14.5
Texas Utilities Co. 4.8 12.1 3.1 8.5 -7.3 13.4 3.1
Averages 4.8 12.3 4.1 - 9.7 9.3 10.0 8.0
Source

Standard and Poors Industry Surveys Utilities Electric, Section 3, March 30, 1978.

Federal Power Commission Statistics of Privately Owned Electric Utilities in the United
States, 1971, 1972, 1974 and 1975.

Statistics of Privately Owned Electric Utilities in the United States, (Washington, D.C.:
U.S. Department of Energy, 1976). 11-22




PERCENT CHANGE IN DIVIDENDS

ELECTRIC UTILITIES

Arizona Public Service Co.
Baltimore Gas & Electric Co.

Boston Edison Co.

Cincinnati Gas & Electric Co.
Cleveland Electric I1luminating Co.
Commonwealth Edison Co.

Consolidated Edison of New York,Inc.

Consumer Power Co.

Dayton Power & Light Co.

Detroit Edison Co.

Duquesne Light Co.

Florida Power & Light Co.

Florida Power Co.

I1Tinois Power Co.

Indianapolis Power & Light Co.
Long Island Light Co.

New York State Electric & Gas Corp.
Niagara Mohawk Power Corp.
Northern States Power (Mnn.)
Ohio Edison Co.

OkTahoma Gas & Electric Co.
Pacific Gas & Electric Co.
Philadelphia Electric Co.

Public Service Company of Colorado
Public Service Electric & Gas Co.
South Carolina Electric & Gas Co.
Southern California Edison Co.
Tampa Electric Co.

Union Electric Co.

Virginia Electric & Power Co.
Wisconsin Electric Power Co.

Averages

ELECTRIC UTILITY HOLDING COMPANIES
Allegheny Power System, Inc.
American Electric Power Co.
Central & Southwestern Corp.
General Public Utility Corp.
Houston Industries

Middle Southern Utilities, Inc.
New England Electric System
Southern Co.

Texas Utilities Co.

Averages

Source

TABLE 5

70-71

71-72

72-73

73-74

74-75

7/5-76

76-77
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Standard and Poors Industry Surveys Utilities Electric, Section 3, March 30, 1978.

Federal Power Commission Statistics of Privatel

3
7 3 - -36.
1
) 1
. 5.
7
3.0 2.9 2.9 5.6 1.3 5.2 6.1
2.7 3.8 4.8 6.8 1.3 0.8 5.2
5.2 4.0 3.7 3.7 3.6 3.4 1.7
0.0 0.0 0.0 - 6.3 0.0 0.0 4.8
7.5 5.4 2.9 7.1 4.0 3.2 31.7
6.3 3.9 6.1 8.0 3.7 4.8 9.1
5.4 1.9 7.2 4.4 0.0 3.4 5.4
3.2 3.2 3.1 4.1 0.4 1.1 8.8
5.9 5.0 4.0 5.8 11.9 6.6 16.9
3.6 3.3 3.9 4.4 2.9 3.2 11.1

Y Owned Electric Utilities in the United

States, 1971, 1972, 1974 and 1975.

Statistics of Privately Owned Electric Utilities in the United States

Department of Energy, 1976).

I1-23

(Washington, D.C.:



TABLE 6

AVERAGE PRICE-EARNINGS RATIO (HIGH + LOW DIVIDED BY 2)

ELECTRIC UTILITIES 1970 1971 1972 1973 1974 1975 1976 1977
Arizona Public Service Co. 12.0 12.0 9.5 7.5 6.5 5.5 7.0 6.9
Baltimore Gas & Electric Co. 10.5 11.0 11.0 9.0 6.5 7.0 8.0 8.9
Boston Edison Co. 10.5 11.0 10.0 11.0 8.0 8.0 9.0 11.7
Cincinnati Gas & Electric Co. 11.5  12.5 10.0 9.5 9.5 9.0 11.0 7.9
Cleveland Electric I1luminating Co. 11.0 12.5 11.0 16.5 7.5 8.0 8.5 7.3
Commonwealth Edison Co. 12.0 13,5 11.5 10.5 9.0 10.0 9.0 9.5
Consolidated Edison of MNew York,Inc. 11.0 11.0 12.5 9.5 5.0 3.0 4.5 5.1
Consumer Power Co. 11.0 12,5 11.0 11.0- 13.0 5.5 5.5 7.3
Dayton Power & Light Co. 11.0 12.0 11.0 11.0 8.5 6.5 9.0 10.4
Detroit Edison Co. 11.0 12.0 10.0 10.5 8.5 8.0 8.5 8.1
Duguesne Light Co. 10.5 11.0 10.0 9.0 7.0 6.5 10.0 10.1
Florida Power & Light Co. 15.5 15.5 12.5 15.5 8.5 5.0 6.5 6.3
Florida Power Co. 16.5 13.0 13.0 10.5 8.0 6.5 10.5 6.7
ITlinois Power Co. 12.0 15.5 14.0 11.5 9.0 8.0 10.5 9.5
Indianapolis Power & Light Co. 12.0  11.5 9.5 9.5 10.0 7.5 9.0 6.6
Long Island Light Co. 12.5 11.5 10.5 10.0 7.0 5.5 6.5 7.2
New York State Electric & Gas Corp. 10.5 13.0 10.0 9.5 6.0 6.5 8.0 8.5
Niagara Mohawk Power Corp. 10.5 11.0 9.0 11.0 6.5 5.0 8.5 8.5
Northern States Power (Minn.) 10.0 11.0 10.0 10.5 8.5 7.0 9.0 8.2
Ohio Edison Co. 12.5 15.0 12.0 9.5 9.5 7.5 9.0 9.3
Oklahoma Gas & Electric Co. 13.0 15.5 9.0 12.5 10.5 11.0 11.0 8.9
Pacific Gas & Electric Co. 11.5  11.5 10.0 8.5 6.5 8.0 7.5 7.7
Philadelphia Electric Co. 12.0 11.0 11.5 10.5 8.0 7.0 8.5 10.0
PubTic Service Company of Colorado 11.5 13.0 10.5 9.0 8.5 7.0 8.5 10.8
Public Service Electric & Gas Co. 9.5 9.0 11.0 9.5 6.5 6.5 7.0 7.9
South Carolina Electric & Gas Co. 12.5 15.5 11.5 11.5 9.0 6.5 9.0 8.2
Southern California Edison Co. 10.5 12.0 10.5 8.5 4.5 6.0 5.5 6.8
Tampa Electric Co. 15.5 24,5 12.5 10.5 9.0 7.0 9.0 8.7
Union Electric Co. 10.0 12.5 13.5 9.5 9.0 6.5 8.0 8.6
Virginia Electric & Power Co. 12.0  12.0 10.0 8.5 7.0 5.5 8.0 7.4
Wisconsin Electric Power Co. 10.5 12.0 9.0 8.0 8.0 10.5 9.0 8.2
Averages 11.7  12.8 10.8 10.3 8.0 7.0 8.6 8.3

ELECTRIC UTILITY HOLDING COMPANIES

Allegheny Power System, Inc. 9.5 10.5 10.0 9.0 9.0 6.0 7.5 7.9
American Electric Power Co. 12.0  12.0 11.0 9.0 10.0 7.5 9.0 9.6
Central & Southwestern Corp. 14.5 15,5 14.0 11.5 8.0 9.0 9.0 7.9
General Public Utility Corp. 11.5  11.0 10.0 9.0 6.5 7.0 8.0 8.0
Houston Industries 15.5 16.5 16.0 12.5 8.0 7.5 6.5 6.8
Middle Southern Utilities, Inc. 14.5 15.0 12.5 10.0 6.0 8.5 8.5 7.4
New England Electric System 11.5  11.0 10.0 .9.5 7.5 6.5 8.5 7.8
Southern Co. 12.5 13.0 11.0 8.5 9.0 © 5.5 9.0 8.5
Texas Utilities Co. 16.5 17.5 15.5 13.5 9.0 10.5 8.5 8.2
Averages 13.1  13.6 12.2 10.3 8.1 7.6 8.3 8.0
Source

standard and Poors Industry Surveys Utilities Electric, Section 3, March 30, 1978.

Federal Power Commission Statistics of Privately Owned Electric Utilities in the United

States, 1971, 1972, 1974 and 1975.

Statistics of Privately Quned Electric Utﬂfzifes in the United States, (Washington, D.C.:

Department of Energy, 1976)




TABLE 7

PERCENT RATE OF RETURN ON COMMON STOCK EQUITY

ELECTRIC UTILITIES

Arizona Public Service Co.
Baltimore Gas & Electric Co.

Boston Edison Co.

Cincinnati Gas & Electric Co.
Cleveland Electric ITluminating Co.
Commonwealth Edison Co.

Consolidated Edison of New York, Inc.

Consumers Power Co.

Dayton Power & Light Co.

Detroit Edison Co.

Duguesne Light Co.

Florida Power & Light Co.

Florida Power Co.

IT1inois Power Co.

Indianapolis Power & Light Co.
Long Island Light Co.

New York State Electric & Gas Corp.
Niagara Mohawk Power Corp.
Northern States Power (Minn.)
Ohio Edison Co.

Oklahoma Gas & Electric Co.
Pacific Gas & Electric Co.
Philadelphia Electric Co.

Public Service Co. of Colorado
Public Service Electric & Gas Co.
South Carolina Electric & Gas Co.
Southern California Edison Co.
Tampa Electric Co.

Union Electric Co.

Virginia Electric & Power Co.
Wisconsin Electric Power Co.

Averages

Source

1970 1971 1972 1973 1974 1975 1976
10.1 10,2 1.4 11.8  10.9 135  11.2
12.2 12,0 11.7 1.7 1.1 105 1.7
11.6 12,0 12.4 8.8 8.2 7.5 7.2
15.8 137 151 13,9 10.7 10.8  10.3
4.5 142 144 13,1 15.0 13.1  13.8
13.0  12.1 13.3  12.0 10.6 11.0 11.6
7.4 11.1 6.6 9.0 7.7 10.0 11.6
1.6 10.2 9.9 8.7 8.0 8.8 121
12.5 12,0 11.7 10.1 10.1 12.4  11.6
9.9 9.5 10.4 9.4 7.5 7.5 7.9
13.7  13.4  12.4  11.0 10.9  10.8 8.4
17.9 14,1 13.5  13.3 11,1 13.4 9.0
15.0  13.7  13.8  12.2 8.4 13.4  10.5
7.2 13.2 12,1 2.7 11,3 13.2 11.2
13,9 14.1 171 14,3 9.9  13.4  13.7
12,5  12.8 12.8 11.2 11,2 13.4  14.2
10.4 9,2 10.7 10.7 1.1 10,9 1.4
9.4 9.6 11.1 8.2 11.6 12,2 9.7
12,6 13.4 13.5 12,2 10.6 13.0 12.6
4.2 13.6 147 149 11.9  13.0  14.0
7.4 15.8  15.4 14,9 13.5 12.8  12.0
0.6  11.4  11.8  12.2  11.4 9.7  10.2
9.5 10.8 10.3 6.8 8.9 9.4 9.8
12,6 12.0 12.7 12.8 9.4 12.6 11.0
0.7 12.5  10.0  10.5  12.9 9.0 11.2
4.1 11.0  11.4  10.0 8.6 12.7 12.2
1.2 9.7 9.5 9.6 13.6 10.0 11.2
4.5 9.4 14.2 13,4 11,1 13.7 12.8
13.4  10.8 9.0 10,6 8.4 11.5  12.2
12,3 111 1.7 1.4 9.7 10.5 9,7
8.2 8.3 1.9 12,6 10.2 10,0 11.6
12,4 11.8  12.1 1.4 10.5 0 11.4 0 11.2

Standard and Poors Industry Surveys Utilities Electric, Section 3, March 30, 1978.

Federal Power Commission Statistics of Privately Owned Electric Utilities in the United

States, 1971, 1972, 1974 and 1975.

Statistics of Privately Owned Electric Utilities in the United States, (Washington, D.C.:

Department of Energy, 1976).
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TABLE 8

PERCENT CHANGE IN RATE OF RETURN ON COMMON STOCK

ELECTRIC UTILITIES

Arizona Public Service Co.
Baltimore Gas & Electric Co.

Boston Edison Co.

Cincinnati Gas & Electric Co.
Cleveland Electric I1luminating Co.
+ Commonwealth Edison Co.

Consolidated Edison of New York, Inc.

Consumers Power Co.

Dayton Power & Light Co.

Detroit Edison Co.

Duquesne Light Co.

Florida Power & Light Co.

Florida Power Co.

ITTinois Power Co.

Indianapolis Power & Light Co.
Long IsTand Light Co.

New York State Electric & Gas Corp.
Niagara Mohawk Power Corp.
Northern States Power (Minn.)
Ohio Edison Co.

Oklahoma Gas & Electric Co.
Pacific Gas & Electric Co.
Philadelphia Electric Co.

Public Service Co. of Colorado
Public Service Electric & Gas Co.
South Carolina Electric & Gas Co.
Southern California Edison Co.
Tampa Electric Co.

Union Electric Co.

Virginia Electric & Power Co.
Wisconsin Electric Power Co.

Averages

‘Source

Standard and Poors Industry Surveys Utilities Electric, Section 3, March 30, 1978.

70-71 7/1-72 72-73 73-74 74-75 75-76
- .9 14.0 3.5 - 7.6 23.9 -20.5
- 1.6 - 2.5 - 2.5 - 5.1 - 5.4 11.4
3.4 3.2 29.0 - 6.8 - 8.5 - 4.0
~-13.3 10.2 - 7.9 -23.0 .9 - 4.6
- 2.1 1.4 - 9.0 14.5 -19.3 5.3
- 6.9 9.9 - 9.8 -11.7 3.8 5.5
50.0 -40.5 36.4 -14.4 29.9 16.0
-12.1 - 2.9 -12.0 - 8.0 10.0 37.5
- 4.0 - 2.5 -13.7 0.0 22.8 - 6.5
- 4.0 9.5 - 9.6 -20.2 0.0 5.3
- 2.2 - 7.5 -11.3 - .9 - .9 -22.2
18.5 - 4.3 - 1.4 -16.5 20.7 -32.8
- 8.7 .7 -11.6 -31.1 59.5 -21.6
-23.3 - 8.3 5.0 -11.0 16.8 -15.2
1.4 21.3 -16.4 -30.8 25.3 10.5
2.4 0.0 -12.5. 0.0 19.6 6.0
-11.5 16.3 0.0 3.7 - 1.8 4.6
2.1 15.6 -26.1 41.5 5.2 -20.5
6.3 .7 - 9.6 -13.1 22.6 - 3.1
9.9 8.1 1.4 -20.1 .9 7.7

- 9.2 - 2.5 - 3.2 - 9.4 - 5.2 - 6.3
7.5 3.5 3.4 - 6.6 -14.9 5.2
13.7 - 4.6 -34.0 30.9 5.6 4.3
- 4.8 5.8 .8 -26.6 34.0 -12.7
16.8 -20.0 5.0 22.9 -30.2 24.4
-22.0 3.6 -12.3 14.0 47.7 - 3.9
-13.4 - 2.1 1.1 41.7 -26.5 12.0
-35.2 51.0 - 5.6 -17.2 23.4 - 6.6
-19.4 -16.7 17.8 -20.8 36.9 6.1
- 9.8 5.4 - 2.6 -14.9 8.2 - 7.6
1.2 43.4 5.9 -19.0 - 2.0 16.0
-.2.3 3.5 - 5.2 - 5.3 10.0 - .3

Federal Power Commission Statistics of Privately Owned Electric Utilities in the

United States, 1971, 1972, 1974 and 1975.

Statistics of Privately Owned Electric Utilities in the United States, (Washington, D.C.:

U.S. Department of Energy, 1976).
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TABLE 9
PERCENT RATE OF RETURN ON RATE BASE

ELECTRIC UTILITIES 1970 1971 1972 1973 1974 1975

1976

Arizona Public Service Co.
Baltimore Gas & Electric Co.
Boston Edison Co.

Cincinnati Gas & Electric Co.
Cleveland Electric I1luminating Co.
Commonwealth Edison Co.
Consolidated Edison of New York, Inc.
Consumers Power Co.

Dayton Power & Light Co.

Detroit Edison Co.

Duquesne Light Co.

Florida Power & Light Co.

Florida Power Co.

I11inois Power Co.

Indianapolis Power & Light Co.
Long Island Light Co.

New York State Electric & Gas Corp.
Niagara Mohawk Power Corp.
Northern States Power (Minn.)

Ohio Edison Co.

Oklahoma Gas & Electric Co.
Pacific Gas & Electric Co.
Philadelphia Electric Co.

Public Service Company of Colorado
Public Service Electric & Gas Co.
South Carolina Electric & Gas Co.
Southern California Edison Co,
Tampa Electric Co.

Union Electric Co.

Virginia Electric & Power Co.
Wisconsin Electric Power Co.
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DNA - Data not available.

Source

Standard and Poors Industry Surveys Utilities Electric, Section 3, March 30, 1978.

Federal Power Commission Statistics of Privately Owned Electric Utilities in the United

States, (Washington, D.C.: U.S. Department of Energy, 1976).
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PERCENT CHANGE IN RATE OF RETURN ON RATE BASE

ELECTRIC UTILITIES

Arizona Public Service Co.
Baltimore Gas & Electric Co.

Boston Edison Co.

Cincinnati Gas & Electric Co.
Cleveland Electric ITluminating Co.
Commonwealth Edison Co.

Consolidated Edison of New York, Inc.

Consumers Power Co.

Dayton Power & Light Co.

Detroit Edison Co.

Duquesne Light Co.

Florida Power & Light Co.

Florida Power Co.

I111inois Power Co.

Indianapolis Power & Light Co.
Long Island Light Co.

New York State Electric & Gas Corp.
Niagara Mohawk Power Corp.
Northern States Power (Minn.).
Ohio Edison Co.

Oklahoma Gas & Electric Co.
Pacific Gas & Electric Co.
Philadelphia Electric Co.

Public Service Company of Colorado
Public Service Electric & Gas Co.
South Carolina Electric & Gas Co.
Southern California Edison Co.
Tampa Electric Co.

Union Electric Co.

Virginia Electric & Power Co.
Wisconsin Electric Power Co.

Averages
DNA - Data Not Available

Source

Standard and Poors Industry Surveys Utilities Electric, Section 3, March 30, 1978.

TABLE 10

70-71 /1-72 72-73 73-74 74-75 75-76
- 1.5 0.4 5.4 0.0 -11.5 34.8
2.4 - 1.2 4.8 2.3 14.6 - 7.8
1.4 -23.9 38.9 9.3 - 4.9 - 1.3

- 2.2 - 2.2 - 1.1 -15.7 12.0 - 8.3
- 2.1 - 2.7 - 4.4 15.1 - 4.0 5.3
0.0 1.4 0.0 - 5.6 4.5 11.4
5.2 - 1.6 13.3 8.8 14.9 0.0
-10.6 1.7 - 6.7 -23.2 74.4 20.0
- 5.8 3.7 - 2.6 2.6 15.4 - 8.9
6.1 8.7 - 1.3 -12.2 10.8 6.9
2.7 1.3 2.6 5.0 2.4 -14.0

- 1.1 -10.5 9.1 - 8.3 26.0 -14.4
0.0 6.2 -11.6 -15.8 40.6 0.0
-12.6 - 3.9 9.6 - 8.4 12.3 - 8.5
2.5 19.8 - 9.3 -18.2 11.1 6.3
4.1 - 3.9 0.0 5.4 24.4 6.2
1.5 1.5 - 8.7 17.5 10.8 DNA
10.9 3.3 19.0 2.7 14.3 -15.9
1.3 1.2 -13.4 0.0 11.3 7.6

- 3.8 7.9 8.5 -14.6 18.4 -15.6
- 5.6 3.5 1.1 - 1.1 0.0 - 4.5
-10.8 1.4 4.1 1.3 -14.3 7.6
8.6 5.3 - 2.5 -15.4 15.2 DNA
0.0 8.6 - 1.3 - 4.0 8.3 5.1
17.6 -11.3 2.8 8.2 7.6 9.4
- 4.2 14.5 -11.4 0.0 20.0 3.6
- 9.6 6.1 2.9 20.8 -16.1 5.5
-15.8 28.1 - 2.4 -20.0 23.4 -11.4
-10.0 - 9.7 16.9 - 6.6 16.9 10.8
1.4 0.0 9.6 - 8.8 4.7 - 2.2

- 4.4 16.9 5.3 7.0 7.0 14.5
- 1.1 2.8 2.5 - 2.3 12.6 1.4

Federal Power Commission Statistics of Privately Owned Electric Uti]itfes in‘thé United

States, (Washington, D.C.: U.S. Department of Energy, 1976).
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recovered substantially for most electric utility companies boosting the
average from .62 in 1974 to .90 in 1977. 1In 1978 the ratio had dropped
again for most companies lowering the average to .79. The electric

utility holding companies' ratic of market to book value of common stock
followed a similar if somewhat lagged pattern over the nine-year period.

From this information one might conciude that the electric utilities
were in general more attractive investments in 1970 and 1971 than they were
in 1973 or 1974. They were again relatively attractiye in 1976 and 1977
but not as much so as the early 1970's. However, in 1978 they appeared
to be losing ground again.

The obvious danger in this comparison is that how the entire market
was performing over this period is not included. This would be of great
consequence in judging whether the firm would want to use the common stock
optibn at all as it sought to obtain capital. Another danger might lie
within the ratio itself. It is generally believed that the market value
is very sensitive to a discounted stream of earnings perceived by the in-
vestor. This would make the market value dependent on the income statement
which measures flows in the accounts of the firm. The hook value is obtained
from the balance sheet (assets--Tiabilities--preferred stock) divided by the
number of shares of common stock, which shows the levels of the accounts
at a specific point in time. Making a ratio of the two items would make
for problems in inferential analysis.

I Table 4 the percentage change in earnings per share shows a somewhat
similar financial picture for the forty firms. The typical firm increased
earnings per share between 1970-1971 and again in 1972. Between 1972 and
1973 earnings per share began to decrease slightly for the typical electric
utility and again decreased more dramatically in the following two years.
However, hy 1976 earnings per share had recovered substantially and con-

tinued to do so through 1977. Although the range of data was much larger
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in each column in the percentage change in earnings per share, it followed
roughly the same pattern as the ratio of market to book value for the
common stocks. The firms generally had increased earnings per share up

to 1972 and then began to decrease reaching a minimum in 1974 and then
increased through 1977. As might be expected, the earnings per share data
will vary much more between the companies and will be more erratic for each
firm over time than would the ratio of market value to bhook value.

In Table 5 the percentage change in dividends over the same eight Vi
year period shows a somewhat different story. The general trend for the
firms was to increase dividend payout throughout the period. However, two
things should be noticed about these increases. First, the fact that most
firms increased their dividend payout between 1973 and 1974 at a time when
earnings were generally depressed, could demonstrate these firms needed to
attract equity capital and were trying to boost the market value of their
common stock. Another item of notice is the large increase in dividend
payout between 1976 and 1977 which shows a more healthy financial picture
in this period.

An easily available measure of the attractiveness of common stocks
widely used by individual investors is the price-earnings ratio. Table 6
shows the average price-earnings (P-E) ratioc for each year from 1970 to 1977.
This was computed hy adding the high and low value for the year and dividing
by 2. This 1is obviously a very rough estimate of the value at any given
point within the year but it shows a general trend in the P-E ratio over
the eight-year period. The early seventies saw a relatively high P-E ratio
as compared with the four years following 1973. However, between 1971 and
1975 we still see a downward trend in the P-E ratio. This shows a pattern

somewhat similar to the percentage change in earnings per share and the
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ratio of market to book value of the common stock. In this case, however,
the minimum average price earnings ratio occurs in 1975 rather than 1974. This
is probably because of the earnings recovery in the 1974-1975 period not
being fully reflected yet in the market price of the stock. Another differ-
ence is that the P-E ratio did not incréase in 1977. This could be due to
the coincidental movement of the market price of the common stock and
earnings. The fact that the P-E ratio lost ground slightly could reflect
some stockholder uncertainty about the future of the industry.

One of the most comprehensive measures of financial strength of a firm
is the rate of return on common stock equity. Generally speaking this
reflects the net profit margin, the asset turnover, and the financial

leverage multiplier in the following formula:

NPAT x S x TA = NPAT
S TA CSE CSE
PROFIT  ASSET FINANCIAL RATE OF RETURN ON
MARGIN  TURNOVER LEVERAGE COMMON STOCK EQUITY
MULTIPLIER

where NPAT - net profit after taxes
S - sales

TA - total assets

CSE - common stock equity (I have assumed common stock equity
= net worth for the financial leverage multiplier)

This data for the thirty-one electric utilities (but not for the nine

. holding companies) ?or 1970 through 1976 is shown in Table 7. The general

trend (with the exception of 1972) was a decline between the years from 1970
to 1974 with the Targest drop between 1973-1974 on average. The rate of
return on common stock equity recovered substantially by 1975 and for all
practical purposes remained the same on average for the industry in 1976.

This again shows that throughout this seven year period most firms lost
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ground and were in their poorest financial condition by 1974. After 1974
the financial strength of most firms improved and remained somewhat stable
after 1975 with smaller increases or decreases for most firms.

A measure of financial condition which is peculiar to the regulated
sector of the economy is the rate of return on rate base. Used here is the
Federal Power Commission's definition of the rate base, although what to
include or not include in the rate base is still hotly debated. Data are
for a seven-year period for the thirty-one electric utility holding
companies.

Although the rate itself fluctuates only slightly up to 1975 when it
generally increases, the average percentage change between the years reveals
a more telling story. Here a general increase in percentage change in the
rate of return occurs between the years up to 1973 when there was a decrease
for many firms. Between 1974 and 1975 there was a large percentage change
in the rate followed by a much smaller one between 1975 and 1976. The rate
of return on rate base reflects more accurately how rate relief granted to
utilities was affecting all the previous representatives of the financial
condition of the firms. The Targe increase in the rate of return on rate
base between 1974-1975 may have offset the decrease in the rate of return
on rate base in 1973-1974 for most firms.

Throughout this brief report the focus has been on general trends in
the financial position of these thirty-one electric utilities and nine
holding companies. Aside from the relatively strong financial position of
the southwest holding companies at the outset, this has somewhat accurately
reflected average firm movements in the time perjods studied. This
appraisal has been limited almost completely to earnings and common stock
prices to show the relative attractiveness of common stocks and thus the

firms' ability to attract equity capital. Aside from some solvency problems,

[1-32




s
|

this also gives a general idea of their ability to attract debt capital on
favorable terms. Both of these assumptions may lead to some danger insofar
as interpretations of the data as related to a specific historical event are
concerned. No cross industry or general market comparisons have been
attempted in this report. This makes for a tentative and limited comment on
the relative attractiveness of these electric utility companies throughout
the specified time period.

With these reservations in mind, a very brief attempt to summarize and
relate the data from the Arab 0il Embargo in the 1973-1974 time period and
its effect on the ability of the firms to attract capital follows.

As we have seen, in most instances the financial conditions of the
electric utilities on average were deteriorating slightly from 1970 to 1973.
Between 1973 and 1974 most of the utilities experienced a serious decline in
their financial condition. This coincided with not only the oil embargo but
also with general increases in consumer demand in this period. This caused
the utilities to embark on large expansion programs at a time when their
relative attractiveness to an investor was lower. Since firms are naturally
hesitant to obtain capital on unfavorable terms, the utilities were in a
serious position. Therefore, at lTeast some of the 1974 to 1976 rate increases
were needed not only to improve the financial condition of the firms but also
to stem the tide of rising consumer demand for electric power. After the
1976 rate increases, continued use of company financial plight as a reason
for increased rates may not be as valid as it was in the earlier time period.
However, if a major downturn in the national economy and in the financial
condition of the utility sector occurs in 1979-1980, this may again become

an entirely legitimate basis for further fiscal relief.
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B. Price Productivity Relationships *

Historically, U.S. industries in which productivity has lagged behind
the overall, or national productivity trend have usually been those in which
prices rose relative to the general level of prices. Economic theory suggests
that when an industry's prices decline relative to the general price level,
productivity increases may be partly responsibTQNIS More efficient production
methods may Tlead to Tower unit costs and result in a more favorable relative
price position. When an industry's products become relatively cheaper, its
sales volume is likely to expand bringing additional investment and employment
opportunities into that industry; this, in turn, may lead to even greater
productivity increases.

This relationship between productivity and prices is not absolute.
There are many determinants of an industry's relative selling price besides

productivity. These factors, among others, would include input prices which

are in part determined by the productivity levels in the input industries.
Furthermore, an absence of competition may also affect the price-productivity
relationship. As a group, factors affecting prices other than productivity
are just as important as productivity. These factors generally exert a
greater influence on prices over shorter (as opposed to longer) periods

of time.

Inflation introduces an uncertain element into the cause-effect rejation—
ship of prices and productivity. It has been pointed out that an industry's
relative price is, in part, a function of the industry's productivity rate.
Inflation disrupts this functional form, making it very difficult to ascertain
productivity's contribution to holding down prices.

Edward Renshaw points out that from the perspective of basic dimensions

*This section was prepared by Mr. Curtis Odie, Economist and Geaduate Research
~ Associate, National Regulatory Research Institute staff.
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of economic and technological progress such as speed, scale, new products,
natural resource scarcity, and the efficiency of converting energy into
useful effects, it is strongly suggested that it is becoming more difficult
to invent new productive processes that are unambiguously superior to
existing products and production techniques.16
It is becoming more difficult than ever to induce the rapidly rising
industry productivity rates that were recognized in the first half of this
century. This phenomena, coupled with the inflationary climate of the last
decade and a half, suggests that the price-productivity relationship is
changing. Prices are more rigid today and less willing to decline in response
to greater production efficiency. At today's double digit rate of inflation,
productivity increases have little chance of mitigating price increases to
a noticeab1e extent.
Table 11 summarizes Renshaw's comparison of (1) output per man-hour
(for all persons); and (2) labor productivity in the gas and electric utility
industry for three historical time periodsa17 Renshaw concludes that it does
not seem plausible to expect longer run rates of productivity in the gas and

electric industries to recover to the extraordinary levels of 1947-1966.

TABLE 11

AVERAGE ANNUAL GROWTH RATES IN PRODUCTIVITY FOR ALL PERSONS AND LABOR
PRODUCTIVITY IN THE GAS AND ELECTRIC INDUSTRY.

1947-1953 1953-1966 1966-1973

A1l Persons 4.1% 3.0% 2.1%
Gas and Electric 7.2% 7.0% 4.8%

Source: Edward F. Renshaw, "Productivity and the Demand for Electricity,"
Public Utilities Fortnightly, (May 6, 1976), p. 17.
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For the economy as a whole, output per man hour in the U.S. dropped
2.7% in 1974, the first decline since 1947.18 Also in 1974 the consumer
price index increased 10.9% over the 1973 index, which marked the beginning
of double digit price increases. The movement of prices and productivity
over the 20-year period prior to 1974 suggests that the maintenance of U.S.
economic health may in part be achieved by productivity growth surpassing
the growth of general price levels. The downturn of productivity in 1974,
therefore, may be interpreted as a violent disruption to the historical
trend.

By juxtaposing the consumer price index for all items (CPI) with the
consumer price index for gas and electricity (GEPI), definite changes in the
growth rates of both indexes were identified in 1967 and 1974 (see Figure 1).
For the period 1955-1967, the general price index grew at an average annual
rate of 1.9%. For the period 1968-1973, average annual growth rates for the
CPI and GEPI were 4.9% and 4.0% respectively. In years 1974 and 1975, the
effects of the o0il embargo contributed to even sharper increases, especially
in the GEPI. The 1974 GEPI increased 15.35% over 1973 levels, while in 1975
the same index climbed 16.32% over the 1974 index. These growth rates are

summarized in Table 12.

"Figure 1 shows the trend of output per man-hour for the production

worker in the gas and electric industry. This index has been growing at a
fairly brisk pace of 5.8% per year on average, while the output per man-hour

for all employees in the gas and electric industry has grown at an average

annual rate of 5.3% (see Figure 2). It is evident that for the period

1955-1972 productivity as measured by these indexes has grown at a faster
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rate each year than the CPI with the exception of 1969 and output per man-

hour increased at a faster rate each year than the GEPI until 1970 which

marked the beginning of a reverse trend.
Table 12 also summarizes average annual growth rates in labor product-

ivity for the gas and electric industry for the four defined time periods.

TABLE 12

AVERAGE ANNUAL GROWTH RATES OF THE CONSUMER PRICE INDEX (CPI), THE GAS AND
ELECTRIC PRICE INDEX (GEPI), EMPLOYEE OUTPUT PER MAN-HOUR IN THE GAS AND
ELECTRIC INDUSTRY (EO), AND PRODUCTION WORKER OUTPUT PER MAN~HOUR IN THE
GAS AND ELECTRIC INDUSTRY (PO) (1967 = 100).~%

Index 1955-1967 1968-1973 1974 1975
CPI 1.9% 4.9% 10.9% 9.1%
GEPI 1.1% 4.0% 15.3% 16.3%
EO 6.5% 4.6% -2.8% 2.6%
PO - 6.9% S 4.9% -0.9% 3.3%

* Calculations were made based upon data obtained from U.S. Dept. of Labor,
Bureau of Labor, Handbook of Labor Statistics, 1977.

After 1970 the gap between the GEPI and Tlabor productivity in gas and
electric industry began to close. In other words, advances in productivity
levels together with other factors tending to push prices down were not able
to overwhelm the inflationary price advances. How much productivity increases
contributed to dampening price increases is difficult to discern. If price
changes could be decomposed and a correct specification of the functional
form explaining phice changes could be identified, then productivity's con-
tribution to holding down prices could be estimated. Kendrick suggests
various methods for accomplishing this task and points out the many difficulties

of estimating this relationship.]g
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Kendrick contends that productivity rates in the public utilities
sector have generally been above average.zo In part, this is due to
the above average investment in new plant and equipment which has pro-
moted production efficiency. Table 12 suggests that this growth in
production efficiency may have favorably affected the gas and electric
industry's relative price levels. Recent years, however, have witnessed
a decline in capital input per kw.-21 This suggests that inflation has
overtaken the benefits derived from productivity advances achieved through
capital investments. The gas and electric industry is experiencing low
rates of productivity in a severe inflationary climate. The implication
is that to restore reasonable productivity advances, inflation must first

be controlled.

IV. REGULATION IN A RETURN TO RELATIVE PRICE STABILITY

A. Wage and Price Guidelines

Soon after the announcement of the President's anti-inflation program,
the Director of The Natijonal Regulatory Research Institute wrote to the
Council on Wage and Price Stability to inquire as to the applicability
of the Council’s Voluntary Standards for Non-inflationary Pay and Price
Behavior to the utility sector. Basically the reply was that no compelling
reason could be found to treat that sector any differently and that power

companies ( nd ¢

a ommissions) would be expected to comply.
Since that tim

$s

e(December 1978), various positions have been taken by
companies and commissions on the issue. Some state regulators feel that
fuel-cost adjustments in utility bills won't be held to the price guide-
1ines;23 others feel the guidelines must bé addressed in rate proceedings’
23

with great visibility; REA has told its co-op borrowers that it expects

them to meet the wage-price guidelines and to report to the Rural
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Electrification Administration how the guidelines were taken
into account in fashioning rate hikes;25 the standards are
intended to apply to municipal and other publicly owned utilities

26

as well as investor-owned utilities; and some exemptions have

emerged for purchased power costs, interest coverage, and certain

cash flow prob]ems.27
For its part, the National Association of Regulatory Utility

Commissioners through its President pledged "total cooperation" with

the program;28

the New York Commission said it will expect utilities
under its jurisdiction to abide by federal wage-price guidelines when
requesting higher rates, as have the Colorado and the Iowa Commissions .29

In order to get some sense of the implications of the application
of the guidelines to the electric and gas sectors, it is helpful to

take a retrospective look at what would have been the circumstance if

the present guidelines were applied in hindsight over the general rate

requests of the utilities for 1977.
B. The Guidelines "Applied"s

President Carter's new antijinf1ation program of October 24, 1978
has as its goal to reduce the nation's inflation rate to between 6% and
6.5% in 1979;30 This new attack on the inflation rate called for an
"economy-wide" ceiling of 5.75% for price increases.

The way 1in which such a program as introduced by governmental
authorities actually impacts on various sectors of the economy is some-
times difficult to know ahead of time. A clear understanding of the
manner in which guidelines such as those recently proposed by the

President are best applied to particular sectors is necessary before a

conscious contribution to governmental objectives can be made. This

*This section was prepared by Mr. Curtis Odle, Economist and Graduate
Research Associate, NRRI staff.
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is particularly true of the regulated sector, e.g., transportation, tele-
communications, and power. Regulators and gas and electric utility
executives alike, must be aware of the intended application of the
President's proposed guidelines to rate adjustments. A proper concern
of these parties was exactly how the President's guidelines apply to
proposed utility rate increases. This was substantially (and subsequently)
clarified by issuance of the "Revised Wage and Price Standards" on
December 13, 1978.

It would seem instructive and useful in thinking about the problem
to illustrate some of the effects of the guideline's "core" standards

(as opposed to subsequent revisions) had they applied to rate increases

before state requlatory commissions in calendar year 1977. That is,

what would the picture be if the President's program and these standards

had applied to gas and electric rate increases "requested" in 1977,

“"granted” in 1977 and "pending" before state regulatory commissions on
December 31, 1977.

This exercise makes the provisional assumption that other things
are being held constant. If the voluntary wage and price program had
been introduced in October 1976, it is unrealistic to presume that the
actual results would be the same as those presented below. This restric-
tion should be kept in mind in examining the following findings.

Under the new guidelines, the maximum price increase allowed for
an individual firm is one half of one percentage point below the average

annual rate of price increases during 1976-1977 31

However, the program's
stipulated ceiling on 1979 price hikes is 9.5%. Therefore, if a firm had
raised its prices an average of 5% during 1976-1977, it would be constrained
to a 4.5% increase in 1979. However, if the 1976-1977 average price increase
was 12%, the firm would be restricted to the 9.5% price increase ceiling in

1979 in 1ieu of 11.5% (12.0-0.5).
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Application of the "core" standards of the President's guidelines to
electric and gas utility rate increases "requested" in calendar year 1977
reveals some interesting "if-history." We found that the average percentage

rate increase requested by electric companies in 1977 was 16.51%.32‘ Gas

companies requested an average 12.48% rate hike.

Of 172 electric companies for which requested percentage rate increases

were exhibited in the Congressional Research Services (CRS) Study, Electric

and Gas Utility Rate and Fuel Adjustment Clause Increases, 1977, 33 146 (84%)

were above the economy-wide target, and 121 (70%) were over the individual

firm maximum,

A tabulation of gas companies reveals that 76 of 103 firms (74%) topped

the general economic goal of 5.75% and 55 companies (53%) made requests in
excess of the 9.5% allowable firm maximum.

Table 13 shows rate increases "requested" for both gas and electric
companies during 1977 by states34 The table shows 40 states requesting
electric rate increases with all but Virginia surpassing 5.75%. In the
case of gas companies, the table shows that 29 of 33 states on average

topped the guidelines economy-wide target of 5.75%.

Utilizing data provided to the Conaressional Research Service it was
possible to calculate average percentage rate increases "aranted" by states.
These figures are also shown in Table 13 along with the rate increases
"requested" for both gas and electric companies in 1977.

State Commissions in 1977 granted electric companies rate increases

in such a way that 33 of 40 states realized average increases above the
5.75% target set by the President's guide]ines@35 For these 33 states the

mean rate increase "granted" was 12.23%.
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TABLE 13

ELECTRIC AND GAS UTILITY RATE INCREASES (Averages)
REQUESTED AND GRANTED IN 1977 BY STATES

Electric Gas
% Increase (a) % Increase (b) % Increase (a) % Increase (b)
Requested Granted Requested Granted
Alabama 26.62 11.81 - -
Alaska 38.16 35.40 - -
Arizona 23.00 18.69 12.00 ' 18.61
Arkansas 8.92 6.10 9.93 0.10
California 31.70 14.21 17.90 7.01
Colorado 13.55 11.39 12.60 11.61
Connecticut 16.10 5.97 7.20 2.93
' Delaware | 17.90 17.90 14.57 11.94
Dist. of Columbia None - None -
Florida 19.48 10.48 18.10 13.59
Georgia 17.48 15.44 4.90 3.54
Hawaii 15.00 10.29 - -
Idaho 23.02 10.11 2.90 2.13
ITTlinois 16.34 11.12 7.32 5.21
Indiana 25.40 16.48 - -
Towa 6.60 4.49 6.60 5.51
Kansas 17.06 7.96 9.01 3.85
Louisiana 17.95 0.57 19.55 8.37
Maine 10.56 6.54 None -
Maryland 14.72 12.57 5.82 5.45
Massachusetts 15.33 11.55 16.45 8.00
Michigan 10.00 5.00 7.80 2.56
Minnesota 14.417 11.78 7.74 5.66
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Mississippi
Missouri
Montana

New Hampshire
New Jersey
New York

No. Carolina
No. Dakota
Ohio

Oregon
Pennsylvania
Puerto Rico
Rhode Island
So. Carolina
So. Dakota
Tennessee
Texas

Utah

Vermont
Virginia
Virgin Islands
Washington
West Virginia
Wisconsin

Wyoming

TABLE 13 Continued

Electric

% Increase (a)

% Increase (b)

[p]

% Increase (a)

a

% Increase (b)

Requested Granted Requested Granted
None - None -
16.67 8.41 9.61 5.32
28.00 12.25 30.00 23.39

7.13 7.13 9.36 8.77
18.50 8.80 10.00 4.01
8.88 5,59 12.51 10.22
13.94 10.95 6.96 2.80
15.61 11.80 7.76 6.60
21,00 12.90 20.54 15.93
22.32 19.65 7.53 4,48
None - Mone -

6.95 5.14 11.60 3.76
13.25 9.54 None -

15.86 5.01 20,35 6.99
None - 7.00 2,57
None - - -

15,39 12.30 - -

16.47 16,11 None -

3.28 2,64 3.90 3.90
None - None -

13.58 7.95 32.87 29.30
7.92 8.52 2.56 1.54
16.70 11.51 39.00 10.05
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Notes:

(a) These figures were found by calculating the average rate increase

"requested" for each state from company data provided in the CRS
study.

(b) These averages were calculated by finding the rate revenues before

Source:

the rate increase was granted for each firm within the state. The
percentage rate increase for each firm in the state was then
calculated and the average was then computed.

U,S, Senate, Electric and Gas Utility Rate and Fuel Adjustment Clause

Increases, 1977, Subcommittee on Intergovernmental Relations and the
Subcommittee on Energy, Nuclear Proliferation and Federal Services of
the Committee on Governmental Affairs, U.S, Senate, by the Economics
Division, Congressional Research Service, Library of Congress: Sept.
1978, Appendix Table B-V, pp. CRS 41 - CRS 59,
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For the 39 states "requesting" increases in excess of 5.75%, the
average increase "granted" was 11.01%, 5% percentage points above the

target. The mean increase "granted" for all 40 states was 10.80%.

Turning to the gas companies, we found that 15 of the 33 states were

granted rate increases on average in excess of 5.75%. The mean increase

"granted" in these 15 states was 12.69%.

Of the 29 states "requesting" increases above 5.75%, the mean increase

"granted" was 8.49%. For all 33 states the average "granted" rate increase

was 7.80%.

Electric and gas utility rate increases "pending" before State Public

Utility Commissions in December 1977 is shown in Table 14. From the data

provided by the Congressional Research Service, average percentage rate

increases "requested" were calculated for each state listed. Ninety six (96)

electric companies and ninety seven (97) gas companies were identified as

having rate increases pending in December 1977.§§/

In the case of electric companies, 33 of 34 states with rate hikes

“pending"” were in excess of the 5.75% target. The average rate increase

pending before commissions in all 34 states was 16.06%, 10 percentage

points over the target.

In the case of gas companies, 24 of 27 states were above the target

with an average rate boost of 12.76% requested by all 27 states.

Furthermore, 21 states and D.C. had both gas and electric rate

increases pending before State Commissions in excess of the guideline's

target.
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TABLE 14

ELECTRIC AND GAS UTILITY RATE INCREASES (Averages)
PENDING BEFORE STATE PUBLIC UTILITY COMMISSIONS
DEC. 1977, BY STATES*

Electric Gas
% Increase % Increase

State Requested Requested
Alabama None None
Alaska ; 23.21 None
Arizona None None
Arkansas 12.17 5.80
California 15.09 20.65
Colorado 14.39 12.82
Connecticut None 11.49
Delaware | 17.57 None
Dist. of Columbia 15.90 12.56
Florida 8.40 None
Georgia - None None
Hawaii 19.47 | 10.10
Idaho 36.84 5.60
ITlinois 13.40 7.90
Indiana » - 6.00
Iowa ‘ 14.03 5.99
Kansas | 18.57 25.99
Louisiana 20.00 None
Maine ' 9.11 None
Maryland | 7.60 None
Massachusetts 8.49 None
Michigan 19.00 11.83
Minnesota | 16.20 10.80
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State
Mississippi
Missouri
Montana

New Hampshire
New Jersey
New York

No. Caro11na
No. Dakota
Ohio

Oregon
Pennsylvania
Puerto Rico
Rhode Island
So. Carolina
So. Dakota
Tennessee
Texas

Utah

Vermont

Virginia

Virgin Islands

Washington

West Virginia

TABLE 14 Continued

Electric

% Increase
Requested

None
24.70
33.60
8.25
15.24
14.88
18.09

None
21.83
6.89
17.22

None

4.50

8.00
None
11.42
17.62
11.83
None
28.00
20.22

11-49

Gas

% Increase
Requested

None
7.5
60.95
9.60
19.00
7.15
9.73
4.60
18.08
None
9.97
None

15.80

10.00
8.71

None
5.80

None



Note:

*These figures were found by calculating the average rate increase

"requested" for each state from company data provided by the CRS
study.

Source: U.S. Senate, Electric and Gas Utility Rate and Fuel Adjustment
Clause Increases, 1977, Subcommittce on Intergovernmental
Relations and the Subcommittee on Energy, Nuclear Proliferation
and Federal Services of the Committee on Governmental Affairs,
U.S. Senate, by the Economics Division, Congressional Research

Service, Library of Congress; Sept. 1978, Appendix Table B-VI,
pp. CRS 61-CRS 73.
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By focusing on individual companies, it was found that 86 (89%) of the
96 identified electric companies in the CRS study were above the economy-
wide farget, and 68 firms (70%) requested hikes in excess of the allowable
firm maximum. In the case of gas companies, 70 of the 97 firms (72%)
requested increases over the 5.75% standard and 45 firms (46%) climbed
beyond the 9.5% ceiling.

Therefore, the "core" standards of the inflation-fighting scheme
promulgated by the White House would have required at least 70% of the
electric firms submitting rate increases for approval to adjust requests
downward in their attempt to boost rates above the 9.5% ceilina. And at
least 46% of the gas utilities would have been required to make downward
adjustments in their requests had companies complied with the newly

proposed guidelines.

Table 15 shows the total dollar amount of electric and gas rate increases

actually "granted" in 1977 and the total rate increase had the President's

guidelines applied.

Column (1) shows the total rate increases actually granted in 1977.
Column (2) shows the total rate increase which would have resulted if those
companies granted increases in excess of the economy-wide target had been
restricted to the 5.75% goal. Similarly, Column (4) shows the total rate
increase if those companies granted increases above the 9.5% maximum had

been restricted to this ceiling.
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Electric

Gas

Total

Notes:

TABLE 15

ELECTRIC AND GAS UTILITY RATE INCREASES IN 1977 - ACTUAL AND IF THE
PRESIDENT'S ANTI-INFLATION GUIDELINES HAD APPLIED (MILLIONS OF DOLLARS)

(1)a (2)b (3) (4)c (5)

Total Rate Increases If 5.75% Maximum Difference If 9.5% Max. Difference
Actually Granted in 1977 Target had Applied Col.(1)-Col1.{(2) had Applied - Col.(1)-Col.(4)

(a) This total

the Virgin
(b) Column (2)
in the CRS
(c) Column (4)
in the CRS

$1,924.2 $1,193.1 $731.1 $1,678.5 $245.7
292.9 212.1 80.8 256.3 36.6
$2,217.1 $1,405.2 $811.9 $1,934.8 $282.3

represents rate increases granted in 45 states, the District of Columbia, Puerto Rico, and
Islands, as reported in Appendix Table B-V of the CRS study.

shows the estimated total dollars of rate increases if all of the commissions represented
study had restricted rate increases to 5.75%.

shows the estimated total dollars of rate increases if all of the commissions represented
study had restricted rate increases to 9.5%.

Source: Author's calculations derived from data available in the U.S. Senate's, Electric and Gas Utility
Rate and Fuel Adjustment Clause Increases, 1977, Subcommittee on Intergovernmental Relations and

the Subcommittee on Energy, Nuclear Proliferation and Federal Services of the Committee on
Governmental Affairs, U.S. Senate, hy the Economics Division, Congressional Research Service,
Library of Congress; Sept. 1978, Appendix Table B-V.



The table reveals that had the guidelines applied in 1977 with each
firm being restricted to a 5.75% rate increase, total electric rate increases
would have been reduced by $731.1 million (Col. 3). Total gas rate increases
would have been reduced by $80.8 million resulting in a total reduction for
both gas and electric rate hikes of $811.9 million.

Had each firm been restricted to a 9.5% rate increase, electric
@ rate hikes would have been $245.7 million less than were actually
granted (Col. 5). Gas rate increases would have been reduced by $36.6
million resulting in a total reduction of $282.3 million from the level
of rate increases actually granted in 1977.

Table 16 shows the total dollar amount of electric and gas rate
increases "pending" before State Commissions in December 1977 and the total

rate increase which would have been "pending" if the President's gquidelines

had applied.

Cotumn (1) shows the total rate increase requested by companies in

1977. Column (2) shows the total rate increase which would have been
"requested" by companies had all firms restricted their rate increase
"requests" to 5.75%. Column (4) shows the requested increase had all
] companies restricted their proposed rate hikes to 9.5%.

The table reveals that had the guidelines applied with each firm being
restricted to a 5.75% rate increase, total electric rate increases "pending"
before State Commissions in December 1977 would have been $1,101.1 million
less than the amount actually pending (Col. 2). Requested gas rate
increases would have been reduced by $494.4 million, resulting in a
$1,595.5 million reduction in rate increase requests.

Had each firm restricted its request to a 9.5% rate hike, electric
rate increases pending would have declined by $1,680.5 million (Col. 4).

Gas rate increases pending would have been reduced by $754.8 million
resulting in a total reduction of $1,069.8 million.
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TABLE 16

ELECTRIC AND GAS UTILITY RATE INCREASES PENDING IN 1977 - REQUESTED AND IF
THE PRESIDENT'S ANTI-INFLATION GUIDELINES HAD APPLIED (MILLIONS OF DOLLARS)

(1a (2)b (3) (4)c (5)
Total Rate Increases If 5.75% Maximum Difference If 9.5% Max. Difference
Actually Requested Target had Applied Col.(1)-Col.(2) had Applied Col.(1)-Col.(4)
Electric $2,373:4 $1,101.1 $1,272.3 $1,680.5 $692.9
Gas 1,131.7 494 .4 637.3 754.8 376.9
Total $3,505.2 $1.595.5 $1.909.6 $2.435.3 $1,069.8

Notes:

(a) This total represents rate increases granted in 45 states, the District of Columbia, Puerto Rico, and
the Virgin Islands as reported in Appendix Table B-VI of the CRS study.

(b) Column @)shows the estimated total dollars of rate increases "requested" if all companies had
restricted their requests to 5.75%.

(c) Column (4) shows the estimated total dollars of rate increase "requests" if all companies had
restricted their requests to 9.5%.

Source: Author's calculations derived from data available in the U.S. Senate's. Fle i ili
_ .S. s ctric and Gas Utilit
Rate and Fu§1 Adjustment Clause Increases, 1977, Subcommittee on Intergovernmental Relations an%
ghe Subco?m;tﬁii on Enﬁrgy,SNuc]ear Proliferation and Federal Services of the Committee on
overnmenta airs, U.>. oenate, by the Economics Division, Con ressional Research § i
Library of Congress; Sept. 1978, Apnendix Table B-VI. ’ ren mervice




C. Is Turnaround Fair Play?

Unless one believes that the U.S. economy has an inexorable and
endless upward bias in price levels,i.e. that the economy is permanently
assigned to inflation, there will be 2 time in "the cycle" where prices
stabilize or even turn down. What then might be the outline of the
regulatory response to a resumption of relative price level stability?

Other parts of this report have traced the regulatory response
on the upswing as involving the adoption of various devices and practices
to accommodate to the inflationary circumstance. But if public utility
regulation is to be something more than merely "accounting for inflation,”
it should have a planned regulatory response for the downswing.

In some respects a "switching of sides" can be expected to take
place. One might find utilities anxious to get fuel adjustment clauses
and indexing arrangements off their books; replacement cost accounting
and marginal cost pricing might be Tess attractive to them as might the
use of future test years in estimating revenue needs. Even regulatory
delay might be valued as helpful, requiring full evidentiary hearings
to lower rates and revenues

From the commission point of view in a period of sustained price
Tevel stability, the pressures and ratioﬁa?e for allowing CWIP in the
rate base, normalization accounting, preoccupation with rate-of-return
on equity rather than rate base, interim rates, and time constraints
on commission deliberations would presumably be Tess strong. State
Tegislatures could be expected to be less prone to intervene on economic
issues, like so-called 1ifeline provisions, and the Congress in a fiscal
policy swing might reduce the Investment Tax Credit and Accelerated

Depreciation preferences avajlable to utilities under the federal tax code.
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Should some or much of this eventuate in the post-inflationary
period described, the central task of state commission regulation
would then be a clear-headed new appraisal of the capital needs of
the industry; a reassessment upward of the actual riskiness of the
industry; and a fairminded determination of allowable returns commen-
surate with these conclusions. Improved and effective commission
regulation for all parties is more likely to come in this setting than
when regulation is cluttered with gadgets and gimmicks that at best
were improvisations of the moment and at worst clouded the focus of

regulators for a decade.
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I.  INTRODUCTION

A. Purpose of This Study

Several critical contemporary problems confront the complex society
of Twentieth-Century America. Consisting of issues (e.g., inflation and
unemployment) which threaten to modify current lifestyles substantially
(if they have not already done so), today's agenda offers very few
easy choices. Relying frequently on appeals to emotion rather than
to sensibility, the public discussions on some of these topics resemble
verbal ping-pong matches in which the participants, acting out of
self-interest and mutual distrust, fail to appreciate the interdependent
nature of their relationship. Popular rhetoric exacerbates the situation.
Allegations such as "Business is irresponsible” or "Labor is greedy" or
"Consumers are wasteful” simply promote further suspicion and antagonism.

No issue is more heatedly debated than energy. In particular, the
battle Tines are well drawn when utility rates are discussed. With
their advocates challenging virtually every proposed rate increase, con-
sumers seek stable energy prices. Citing the requirement for fair and
reasonable profit levels, utilities defend their requests by pointing to
large increases in the cost of providing service and to the need to main-
tain a competitive position in the capital markets. If their securties

are not kept attractive to the investment community, expansion to meet
future demand is impossible.

The Regulatory Commission is the arena where these conflicts are re-
solved. Each side offers evidence to support its position. The two sets
of "facts" contain conflicting data. On the one hand, the utility is just
trying to "rip off" the consumer as much as possible. On the other, the
utility is just trying to be "responsive to the needs" of the community
it serves and to its owners as well. The compromise decision reached by
the commission leaves everyone unhappy.

This study's principal purpose is to shed some light on the "appro-
priateness” of utility profit levels and thereby elevate the current public
debate. With the data currently available, what can be said about public
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utility rates of return? What observable effects does regulation have?
Comparative information, developed as objectively as possible, is the
major product of this research effort. Although relying upon data
compiled originally by the utility industry (i.e., the financial state-
ments presented in annual reports to stockholders and in registration
statements filed with the Securities and Exchange Commission), this
study is by no means sponsored by it. Although written and read by -
utility customers, it is not intended to support the position of any
consumer group. A1l the adjustments to reported data and all the statis-
tical tests are made in the spirit of achieving the highest attainable
degree of comparability.

In accord with most empirical research, this study also points to
those areas where its principal purpose is difficult to accomplish.
How are the comparative analyses performed here affected by the Timita-
tions inherent in the data? What can't be said about public utility
rates of return? Perhaps more important than the comparisons themselves,
these "negative" results are considered at appropriate junctures through-
out the report. They offer some insight into the types of information
which, if available, could address the unanswered questions, and they
document the need for further research.

1. Comparing Profitability Measures for Regulated and Nonregulated
Industries

One frequently mentioned purpose of regulation is to ensure that
utility profits are no greater than what they would be if the companies
were forced to compete. The comparisons analyzed in this section are
empirical tests of the degree to which this purpose is achieved. These
tests cannot be made solely with reference to utility financial data.
Although such an approach would permit conclusions as, "Utility X has a
higher rate of return than Utility Y," it fails to relate utilities to
competitive sectors of the economy. This type of relationship requires
comparisons of utilities with firms in nonregulated industries. Usihg
relative difficulty of entry as a surrogate for the degree of competition
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existing in an industry, this study compares utility profits with those
in three industrial classifications.

Although this extension beyond a mere examination of utility rates
of return permits the types of comparisons most relevant to the research
question considered here, it also increases the level of complexity
inherent in the analysis. Several adjustments to account for the
differences between regulated and nonregulated enterprises must be
made before any comparisons are performed. The concept of "rate of
return" must also be unambiguously defined. Reported financial informa-
tion prepared in accordance with divergent accounting principles must be
reconciled. The degrees of risk associated with utility and nonutility
investments must be examined to determine their effects on profit-levels.
Finally, consideration must be given to efficiency differences between
regulated and nonregulated businesses and to the pricing practices which
result from the usual regulatory process.

2. Comparing Rates of Return Allowed by Various Regulatory Authorities

A second major type of comparative analysis is directed toward
assessing the degree of uniformity in utility profit levels across juris-
dictional lines. Again, the intent is to provide information. Using
uniform or equal rates of return for all public utilities as a benchmark
(in a manner similar to a "national average"), this approach enables a
regulatory body to see "where it stands" in relation to its counterparts
throughout the country. Although intrastate activity is not subject to
direct scrutiny from Washington, federal officials, desiring some amount
of similarity and consistency in the regulatory process, may use the data
developed here to determine their future course of action. Several types
of comparisons (e.g., State by State, "Flow-Through" States and "Normalized"
States, etc.,) are presented.

Because the analysis here is limited to utility financial data,
methodological issues differ somewhat from those mentioned in the preceding
section. However, utility accounting practices must still be reconciled,
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and risk Tevels for investments in various utility securities must be
considered. One additional concern involves data limitations caused by
the number of firms per regulatory authority.

B. A Brief Look at the Major Components of This Study

Section II presents the conceptual issues which are addressed in
the comparison of regulated and nonregulated profit measures. The dis-
cussion focuses on regulation's impacts, both intended and unintended,
upon utility rates of return. The analysis in Section III begins at the
most basic level by comparing rates of return under the assumption that
the adjustments made to the reported financial information adequately
account for all the major differences which exist between regulated and
nonregulated companies. Section IV considers other factors which, because
they differ between the two classes of firms, may affect the rate of
return comparisons. Section V examines rates of return allowed by regu-
latory jurisdiction. Finally, Section VI summarizes the results and
suggests directions for future research efforts.

II. Regulation's Effects Upon Rates of Return

A. Definitional, Theoretical, and Policy Related Issues

The following six issues, directly or indirectly, intentionally (as
a desired outcome of the regulatory process) or inadvertently (as an
unavoidable by-product), can have an impact on reported utility profit
levels. The first, the definition of rate of return, needs a satisfactory
resolution before any meaningful comparisons can be made. The second,
the so-called public interest theory of regulation, is the primary
rationale underlying this study's comparative analyses. The third,
extensive use of financial Teverage, illustrates one way in which utility
shareholders can circumvent rate of return constraints imposed by regula-
tion. The remaining three issues (investor risk level differences,
marginal cost pricing, and rate base inflation) are more troublesome.
For each of these a simplifying assumption is made prior to the comparative
analysis in Section III. They are then treated seriatim in Section IV.
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1. Definition of Rate of Return

Nothing is more fundamental to this study than the meaning of rate
of return. On the surface there does not seem to be much confusion con-
cerning this term. For example, an eight percent rate of return simply
means that for every $10Q0 invested; $8 is earned. However, at least two
major ambiguities occur when this concept is applied simultaneously to
utilities and nonregulated businesses.

In general, for a company not subject to regulation, rate of return
in an accounting sense means the quotient obtained when net income is
divided by total assets (total resources). A measure with the identical
name in the utility industry has both its numerator and its denominator
determined differently. First, "return" in the regulatory accounting
sense includes interest charges along with net income. This is done
because of the high degree of financial leverage (the ratio of debt to
equity) found in the typical public utility. Second, because a utility
is not allowed to earn a return from current ratepayers on construction
work in progress (CWIP), "rate base" replaces total assets. Roughly
akin to the excess of total assets over CWIP, the rate base, depending
upon the regulatory jurisdiction, may involve several other adjustments
to total assets.

To reconcile these differences in this report, whenever a rate of re-
turn on total assets is calculated, interest charges are included in the
numerator. This is applied universally, for utilities and non-utilities

alike. Interest is also included in all rates of return on total productive
assets (where total productive assets are defined as total assets minus
CWIP),] Calculated in the same manner for every company (including

those which are not regulated), this rate of return on total productive

assets is the closest approximation in this study to the utility notion
of rate of return on rate base.

In addition to the rates on total assets and on total productive
assets, two other series of profitability measures are developed. Con-
stituting returns to common shareholders, both exclude interest from
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their numerators since interest is the "return" to debt holders. In a
paraliel manner to the previous discussion, the denominator used to
compute the rate of return on common shareholders' productive assets
also excludes CWIP.

Thus, rate of return as defined in this study is not the same as a
utility's "rate of return," nor is it identical to "rate of return” as
the term is conventionally used in the nonregulated sector. Instead
it is a compromise measure which captures the essence of both concepts
and facilitates comparisons. Finally, to make the data for "Flow Through"
and "Normalized" utilities comparable, all rates of return are computed
before deducting Federal Income Tax. Section III elaborates on this and
other methodological issues.

2. From the Public Interest Theory of Regulation: Regulation
Should Place a "Ceiling" on a Utility's Rate of Return

This prescription serves as one well-known foundation for regulation's
role in utility rate-setting. As a guardian of the public interest, the
regulator permits the regulatee only a "normal profit," thereby removing
any opportunity to follow monopoly pricing policies. The presumption
is that an operation with as many monopolistic attributes as a public
utility would, if not subjected to regulatory authority, seek to maximize
its profits by restricting output and raising prices. A "normal profit"
is that level of earnings which would prevail in a competitive product
market. Considered from an investment viewpoint, it is the amount
necessary to attract and retain the resources employed in the *‘mdustry.2
Conventional economic analysis includes normal profit as a component of
a firm's cost curves,

Figure 1 depicts the revenue and cost functions for a utility charac-
terized by increasing costs (i.e., the situation where the incremental
cost of providing more output is risingl,3 D is the demand schedule
(assumed to have an elasticity coefficient greater than zero) and MR its
related marginal revenue curve. ATC is its average total cost curve,
and MC is the marginal cost curve. The firm earns a normal profit when,
for a given level of output, the rate charged equals average total cost.

I11-6



RATE

FIGURE 1

THE ECONOMIC IMPACT UF REGULATION
UPON A UTILITY WITH INCREASING COSTS

_____ A MC

e A T I

e e GSIMD wemme G wios  Gue

ATC

Q W 03 Y
UTPUT

I11-7



If unregulated and allowed to maximize profits, the utility equates
marginal revenue with marginal cost, produces and sells 01 at rate R4,
and earns "above normal" profits equal to the area of R]R4AB. Regulation
must now remove the "monopoly profit."

One approach is to require the utility to sell Q1 at a rate of.R].
Since this combination is a point on its average total cost curve, the
firm would receive only a normal profit. But the havoc resulting from
the excess demand (at R] quantity demanded is Q4) would create a rationing
system at best and a "black market" at worst. Since consumers are willing
to pay R4 for Q], those fortunate enough to purchase some output will
easily be able to make substantial profits on subsequent re-sale.

Instead, the regulator attempts to determine that output where demand
equals average total cost. In Figure 1 the desired output is Q3.4
Here normal profits are earned, and no excess demand exists. As long as
demand is not perfectly inelastic, the quantity consumed in the regulatory
solution exceeds the amount provided by the unregulated monopolist.
The rate charged must be lower.

With this directive from economic theory as a norm, Section III proceeds
with empirical tests--comparisons of utility profit levels with those 1in
other industrial groups classified by a surrogate for relative degree of
competitiveness. Utility rates of return should approximate those in
perfectly competitive industries. Other than a utility subject to the
regulatory process described here, only firms in perfect competition have
market equilibria located on their average total cost curves. Any firm
operating in an imperfect market is able to earn some amount of above
normal profit. Therefore, since none of the three industrial classifications
employed in Section III is perfectly competitive, utilities, if they are
regulated in accord with the economic theory discussed here, should
have lower rates of return than any of the industrial categories.
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3. From the Rate-Setting Process Itself: A Utility is Induced
to Use Financial Leverage to Increase Returns to its Common
Shareholders
One of the primary reasons for calculating rates of return on
shareholders' assets is to determine the effects of financial leverage.
With its emphasis placed on the rate of return allowed to be earned on
a utility's rate base, regulation may still permit relatively high profit
levels on those assets "owned" by the company's common stockholders. The

incentive created for rate base increases financed through borrowing is
illustrated in the following example.

Assume that a public utility's capital structure is:

Amount
8% Long-Term Debt $ 50
Common Stock 50

Total Capitalization $100

Assume further that the utility's total capitalization equals its total
assets which in turn equal its rate base. The regulatory authority allows
a nine percent rate of return. Finally, assume that the company is

planning a major plant expansion. Its current rate of return measures are:

On total assets: 9 = 9%; and
100

On common shareholders' assets: 9 -4 _ 5

To0-50 - 50 - 0%

Suppose the entity wishes to increase the rate of return for its
common stockholders as it builds its new facilities. This can be
accomplished by borrowing the necessary construction funds at eight
percent. To take an extreme case, assume that the new plant has a cost
of $100 and that debt is used exclusively. The capital structure becomes:

Amount
8% Long-Term Debt $150
Common Stock 50

Total Capitalization $200
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With the commission still allowing nine percent, rates of return are:

On total assets: _18 _ 9
200 o

On common shareholders' assets: _18 - 12 _ 6 _ 129
200 - 150 50 o

The utility has "leveraged" higher profit levels for its owners.
It can improve returns to shareholders by augmenting its rate base through
assets acquired with funds borrowed at interest rates which are Tower
than its allowable rate of return. The results of this leveraging process
suggest that returns on utility stockholders' assets may violate the
axioms of the risk-return re?ationship.5 Further, even though a regulator
acting in the public interest imposes a ceiling on a utility's rate of
return on total productive assets (rate base), a regulated company can
still provide relatively high profits for its common shareho'lders.6
Regulated public utilities constitute some of the most highly Teveraged
companies in the country.7

4. From Investment Theory: Because Regulation Removes Most of
the Risk Associated with an Investment in Utility Securities,
Utility Rates of Return Should be Relatively Low
The ceiling imposed by regulation on a company's rate of return
also becomes a "floor." Assuming good estimates of all the variables
used in rate-setting (or relatively short "regulatory lag" if the
estimates prove inaccurate), utilities are guaranteed a specified level
of profit. Premised on the idea that investors are risk averse, investment
theory postulates a direct relationship between risk level and rate of
return.8 Risk is a "bad" which, if borne by the investor, must provide
compensation in the form of higher anticipated profit levels.

Actiﬁg as a form of insurance policy, the regulatory process itself
removes much of the potential risk associated with investment 1in utility
secum‘ties.9 Further, because revenues are virtually assured, utilities
can engage in much more financial leverage than nonregulated enterprises.
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Although used more appropriately as a predictor of returns to shareholders
than of returns on total assets, risk-return theory points in the same
direction as the public interest theory of regulation: utility rates of
return should be relatively 10w.10

5. From Welfare Economics: A Utility Should Promote Societal
Efficiency by Using Marginal Cost Pricing

The regulatory "normal profit" outcome occurs when the rate charged
to customers equals the utility's average cost of producing output. As
Figure 1 illustrates, regulation results in the utility supplying
quantity Q3 at a rate of RZ‘ But R2 is also the firm's average total
cost per unit when output Tevel Q3 is attained. Since average total
cost includes an allowance for normal profit, this equilibrium position,
accomplished through "average cost pricing," keeps utility profits
from exceeding those in competitive industries.

Although generally an effective curb on monopolistic pricing
practices, average cost pricing may result in an inefficient allocation
of society's resources. The issue here centers on the benefits and
costs of supplying utility services. The demand schedule reflects the
benefits received by consumers. The value placed on the incremental
unit purchased is the maximum price a consumer is willing to pay for
it.H In other words, the demand function can also be labeled the
marginal valuation schedule or the marginal benefit curve. In this
context, assuming no "externalities" on either side of the mérket,
the socially optimal result occurs when, for the Tast unit of utility
service produced and consumed, marginal benefit and marginal cost are
equal. With average cost pricing, this outcome can happen in only the
rarest of situations.]z Thus, another rate-setting procedure merits
attention, "marginal cost pricing," a system which attempts to transmit
accurate signals to the customer about the cost of resources consumed
in providing utility output.

The differences between the two approaches are illustrated in Figure
1. The marginal cost of the last unit purchased at output Q3 (as deter-
mined from the marginal cost curve) exceeds its marginal benefit (as
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reflected in the demand curve). In removing from the utility the oppor-
tunity for "above normal profit," regulation based on average cost
pricing also causes, from a societal viewpoint, "excessive" amounts of
resources devoted to utility service because the price charged is "too
Tow." On the other hand, without any specific concern for utility profit
levels, marginal cost pricing results in a socially efficient quantity
(Qz) by charging a rate of R3.13’14

If marginal cost pricing does prevail in the utility industry, the
results of the comparative analyses in this study are difficult to
anticipate. Unlike the earlier discussion where the removal of mono-
polistic opportunities and the existence of low risk levels led to the
conclusion that utility rates of return on total productive assets should
be low, a marginal cost pricing policy means that utility profit levels
should exceed those found in perfectly competitive 1‘ndustr~‘if=_\s.]5 But,
since no industrial group considered here is perfectly competitive, no
prediction can be made about the relationship between rates of return for
utilities using marginal cost .pricing and nonutility businesses.]6 Utility
profits for justifiable societal reasons could be very high.17

6. From the Rate-Setting Process Itself: Rate Base Inflation
A public utility attempting to increase its total profits can pursue
either (or both) of the following strategies:
(a) Convince its regulatory commission to increase the rate of
return allowed on its rate base; or
(b) Augment its rate base.

In many situations, the latter alternative may be preferable from
the utility's viewpoint. Since it places the company in the undesirable
position of drawing attention to its rate of return, the first option
may not be politically expedient. The second approach, which may or may
not involve "rate base inflation," effectively increases profits without
exposing the utility to as much public criticism.
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Thus, the regulatory process contains an inducement for augmenting
the rate base. As used in this study, the term "rate base inflation"
means any "improper" increase in a utility's rate base. In a world of
"perfect" regulation, no rate base inflation would exist. However, because
it may be difficult to discern, rate base inflation looms as a possibility
for virtually every rate-setting process. A utility can accomplish it in
two general ways: (1) Accumulate unnecessary plant and equipment (i.e.,
inefficient use of resources); and (2) Treat cost-of-service items as
fixed assets for regulatory accounting purposes (i.e., "capitalize the
paper clips"). The effects of these two tactics on the rate of return
calculations are considered in the following discussion.

a. Accumulation of Unnecessary Assets in the Rate Base

Implicit in the behavior of nonregulated industry is the assumption
that each firm, acting in its own self-interest, strives to operate as
efficiently as possible. Producing any Tevel of output at its minimum
possible cost is a necessary (albeit not a sufficient) condition for
profit maximization. Requiring use of the most up-to-date technology,
this concept of efficiency is impounded in the usual microeconomic
theory of the firm.

However, net income is determined differently in the regulated
sector. Prohibiting the public utility from maximizing its profit as a
monopolist, regulation instead allows the firm to earn a fair and equita-
ble return on its rate base. Starting with the contribution of Averch
and Johnson,]8 a substantial amount of literature has evolved concerning
the inefficient use of inputs by requlated entities.1g Overcapitalization,
the so-called "A-J Effect," occurs as regulation encourages the substitu-
tion of capital for labor. The overall impact of this "build up the
rate base" tactic on the comparative analyses performed in this study is
difficult to assess. The efficiency or resource utilization issue (i.e.,
the buiTt—in regulatory incentive for employing "too many" assets) is
not reflected in the rate of return on total productive assets. All
assets included in the rate base--those actually needed and the "excess"--
earn the same rate of return. However, although unobservable in a
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statistical sense, one result can be inferred. To the extent that this
rate base strategy is nothing more than a preferred (from the utility's
standpoint) option to the otherwise viable alternative of securing a
higher allowable rate of return from the regulatory authority, rates of
return on total assets (and on total productive assets as well) will be
Tower than they otherwise would have been.

On the other hand, rates of return for common stockholders' assets
adjust as "rate base management" techniques are used. The stockholders'
profitability measures change according to the method used to finance
the "unnecessary"20 assets. If debt is used, rates of return on owners'
productive assets 1ncrease.2] They decrease if the rate base is inflated
with common shareholders' funds.22 However, these movements occur regard-
Tess of whether the rate base increase is a manifestation of this inflation
strategy or is a truly necessary addition.

h. Capitalizing Cost-of-Service Items

This 'second type of rate base inflation is strictly an accounting
phenomenon. It does not involve any inefficiency in an economic sense.
It can best be illustrated by an example.

Consider two utilities (A and B). At the outset each
has the same values for the relevant variables in the
regulatory setting:

Annual cost-of-service: $300
Rate base: : $200
~ Allowable rate of return on rate base: 10%
Capitalization:
‘ 8% long-term debt: $100
Common stock 100
Total $200

Assume that the utility distributes annually to its
shareholders cash dividends equal to the smaller of:
(1) shareholders' profits; or (2) available cash (i.e.,
total revenues minus the cash component of cost-of-
service minus purchases of assets included in the

rate base minus interest paid). Available cash will

be less than shareholders' profits when some of

the latter are "plowed back" into the business (i.e.,
when)purchases of rate base assets exceed deprecia-
tion).
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TABLE 1

FIVE-YEAR RESULTS FOR COMPANY A

Common

104 Sharehoiders'’ Rate of Return
Return On Common
Received Share-
on Cost- On Total holders'
Rate Rate of - Total Total Cash | Productive Productive
Year Base Base Service Revenues Interest Profits Dividends Assets Assets
1 $200 $20 $300 $320 $8 $12 $12 10% 12%
2 200 20 300 320 8 12 12 10% 12%
3 200 20 300 320 8 12 12 10% 12%
4 200 20 300 320 3 12 12 10% 12%
5 200 20 300 320 8 12 12 10% 12%
Total |$1,000 $100 $1,500 $1,600 $40 $60 $60 - -
5-Year
Average |$ 200 $ 20 $ 300 $ 320 $ 8 $12 $12 10% 12%
Source: Author's hypothetical calculations.
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TABLE 2

FIVE-YEAR RESULTS FOR COMPANY B

Common
Shareholders’ Rate of Return
On Common
10% Share-
Return Cost - ' On Total holders'
Rate Received of - Total Total Cash Productive Productive
Year Base* On Service Revenues Interest Profits Dividends Assets Assets
Rate Base
1 $209 $20.9 $292 $312.9 $8 $12.9 $4.9 10% 11.83%
2 216 21.6 294 315.6 8 13.6 7.6 10% 11.72%
3 221 22.1 296 318.1 8 14.1 10.1 10% 11.65%
4 224 22.4 298 320.4 8 14.4 12.4 10% 11.61%
5 225 22.5 300 322.5 8 14.5 14.5 10% 11.60%
“Total | $1,095  |$109.5 | $1.480 | $1,589.5 $40 $69.5 $49.5 - -
5-Year
Average | $ 219 $ 21.9 $ 296 $ 317.9 $ 8 $13.9 $9.9 10% 11.68%

Source: Author's hypothetical calculations.

*Average of beginning-of-year and end-of-year amounts.




For Utility A, assume that none of the values stated above
change over a five-year time period. Increases in the rate
base exactly offset annual depreciation. Long-term debt

outstanding is constant. Table 1 presents the results for
Company A.

Utility A depicts a "steady-state" situation. Utility
B is identical to A from an economic viewpoint but its accounting
is slightly more imaginative. Each year Utility B takes $10
of cost-of-service and places it in its rate base. With a
five-year useful life, this amount is depreciated at the
rate of $2 per year. Thus, Company B's annual cost-of-service
will be $290 plus the depreciation on this "new component" of
its rate base. Its results are contained in Table 2.

Company B's outcome for Year 5 becomes its "steady-state"
for all future periods. When compared with A, B, through its
$10 annual accounting ploy, achieves a permanent twelve and
one-half percent rate base increase (from $200 to $225). Even
with this increase, B's total revenues in Year 5 exceed A's by
only .78%. Starting with Year 5, B's shareholders' annual profits
and cash dividends will be greater than those of A by $2.5. This
was accomplished by "plowing back" profits amounting to $20 (the
difference between $69.5 and $49.5) in Years 1 through 4. This
"investment” will now pay an annual rate of return of twelve and
one-half per cent ($2.5 divided by $20).

Viewed another way, B's shareholders have "invested" much
less than $20. Rather, for the five-year period, the investment
is only $10.5 (the difference between A's total cash dividends of
$60 and B's $49.5), making the rate of return on the incremental
investment 23.8%. Further, because they will now receive $2.5
per year more in cash dividends, B's shareholders' total cash

dividend receipts w§§1 exceed A's owners' total cash inflow by
the end of Year 10.

As a comparison of the last two columns in both tahles demonstrates,
this type of rate base inflation has no effect on the rate of return on
total productive assets and it reduces the rate of return on common share-
holders' productive assets. The permanent difference in this example is
four-tenths of one percent (12% for Utility A to 11.6% for Utility B).
"Reverse" financial leverage has occurred (i.e., relatively less long-

term debt exists since the rate base increase is financed through share-
holders' contributions.
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c. Rate Base Inflation and Financial Leverage

The following table summarizes the relevant relationships between
rate base inflation and financial leverage. In each situation a utility
capitalized with both debt and common stock (with the interest rate
lower than the allowable rate of return on rate base) has increased
its rate base. The company has not requested its regulator to approve
any change in its allowable rate of return. The results presented in
the table are based on the presumption that "perfect regulation” discerns
proper and improper rate base increases.

Situation 1 combines ‘rate base inflation with increased
financial leverage. If, in this case, the regulator would not have
allowed any increase in the rate of return on the uninflated rate
base, the rate of return on total productive assets as calculated in
this study is not affected by rate base inflation. But the increased
rate of return on common shareholders' productive assets caused by
the additional borrowing would not have been achieved.

One example of Situation 2 is the accounting stratagem of
including a cost-of-service item in the rate base. This causes the
computed rate of return on shareholders' productive assets to de-
crease, although with proper accounting (an important aspect of
"perfect regulation") it should either remain unchanged or increase
(through regulatory approval of a higher allowable rate of return).

Involving no rate base inflation, Situations 3 and 4 demonstrate
the effects of changing a utility's capitalization proportions. The
rate of return computations in this study reglect such changes and
therefore are "correct" for these two cases. Like Situation 2,
Situation 4 is an example of "reverse" financial leverage where the
seemingly inconsistent combination of higher total profits and lower
rates of return on common shareholders' productive assets occurs.

B.  Summar

With the definition of rate of return altered somewhat to permit
its consistent application to all companies included in this study, the
comparisons in the following section are directed toward ascertaining
the degree to which the prescription from the public interest theory of
regulation is fulfilled. Is the utility industry able to earn above
normal profits or does regulation 1imit earnings to levels existing in
more competitive sectors? However, the outcomes of the analysis can be
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EFFECTS OF RATE BASE INFLATION AND FINANCIAL LEVERAGE

TABLE 3

Effect of Rate
Base Increase

Effect of Rate
Base Increase on
Rate of Return

Was the Effect of Rate on Rate of on Common
Rate Base Base Increase Return on Total Shareholders’
Increase on Total Profits Productive Assets Productive Assets
Was the Financed :
Rate Base Through With As Computed With As Computed With
Increase Additional "Perfect in this "Perfect 1 in this "Perfect 1
Situation - Proper? Borrowing? Actual Regulation" Study Requlation" Study Regulation”
1 NO? vesS INCREASE INCREASE" NONE INCREASE” INCREASE INCREASE®
2 N0 NO INCREASE | INCREASE? NONE INCREASE” DECREASE INCREASE®
3 YES YES3 INCREASE INCREASE NONE NONE INCREASE INCREASE
4 YES NO INCREASE INCREASE NONE NONE DECREASE DECREASE
n ]“Perfect regulation” disallows all improper rate base increases. Regulator may or may not permit an increase
o in the utility's allowable rate of return on its uninflated rate base.

“Rate base inflation exists.

3 . .
Increased amount of financial leverage occurs.

4

Source: See Tables 1 and 2 and text.

Only to the extent that the regulator would have permitted rate of return on uninflated rate base to increase. If
no such permission would have been granted, "NONE" becomes the correct entry in the table.




interpreted as evidence that the regulatory process has several cﬁher
effects. The statistical results may have occurred because regulation
emphasizes something other than removing monopoly profits or because it
elicits (perhaps unintentionally) certain types of behavior from the
businesses it oversees.

First, regulation may induce a utility to engage in a substantial
amount of financial leverage. As long as the interest rate on its
debt is Tess than its rate of return allowed by the regulator, borrow-
ing to augment the rate base will increase returns on common shareholders’
assets. Thus, a relatively low rate of return on total assets may be
accompanied by a high profit level on owners' assets. Some evidence that

this leverage phenomenon does occur has already been provided.g'

Second, regulation may be attempting to ensure that utility rates
of return are in Tine with the level of risk borne by utility investors.
In general, the amount of such risk should be small. Thus, both the
public interest theory of regulation and the risk-return relationship
suggest relatively low rates of return on utility shareholders' assets.

Third, regulation may be seeking optimal societal resource alloca-
tion through marginal cost pricing. Because profit levels are only of
incidental importance with this policy, it can be consistent with virtu-
ally any rate of return. If regulated firms have ‘increasing average
total costs, marginal cost pricing permits them to achieve higher profit
levels than perfectly competitive entities.

Finally, regulation may inadvertently encourage "rate base inflation,"
a technique which provides higher total profits without requiring the
regulator to allow an increase in the rate of return on rate base. To the
extent that, in lieu of obtaining such an increase, a utility acquires
"unnecessary" assets, its rate of return on total productive assets will
be lower than it otherwise would have been. If rate base inflation is
accomplished through additional borrowing, rates of return on share-
holders' assets will reflect the financial leverage effect previously
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discussed. However, rate base inflation and increased financial leverage
are essentially two different tactics. Each can exist independently of
the other. A related strategy involves including in the rate base an
outlay which more appropriately would be classified as a component of
cost-of-service. More of an accounting ploy than an intentional failure
to seek a higher allowable rate of return, this approach can be used even
in a situation where the propriety of the actual expenditure is unim-
peachab'!e.26 Assuming that no additional borrowing occurs, a type of
"reverse" financial leverage takes place. When contrasted with the
"proper" accounting treatment (i.e., recovery through cost-of-service),
this results in higher total profits but Tower rates of return on common
shareholders' assets. Although the effects of rate base inflation on

the rate of return measures analyzed in this study can be determined at
the conceptual level, they are unobservable in the actual statistical
comparisons. This occurs for two reasons: (1) the increase in the
utility's rate of return which would have been allowed by the regulator
on the uninflated rate base is unknown; and (2) rate base inflation itself
is unobservable.

As this discussion demonstrates, there will Tikely be competing
explanations for the results of the rate of return comparisons. After
a treatment of methodological issues, the next section proceeds with
statistical tests solely as they relate to this study's primary research
issue: How do utility profitability measures compare with those of
nonregulated industries? Underlying this analysis are three assumptions:
(1) risk levels for investments in regulated and nonregulated companies
are the same; (2) utilities employ average cost pricing; and (3) rate
base inflation does not exist. The effects of relaxing these assump-
tions are considered in a subsequent section of this report.
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I11. Methodology and Data Analysis
A. Calculating Rates of Return

As mentioned previous]y,27 for each company analyzed in this study,
interest charges are added back to reported net income for two of the
four rate of return measures. This is done so that rates of return on
total assets and on total productive assets are computed in a manner
similar to that employed in the regulatory process. Four other issues
related to the rate of return computations are treated in the following
discussion.,

1. Adding Back Federal Income Tax

Besides interest, federal income tax is also added back to reported
net income. This facilitates the comparisons involving "flow-through"
utilities. According to the flow-through concept of regulation, a
compahy must immediately pass on to its customers the income tax savings
associated with accelerated depreciation and the investment tax credit.28
Only income taxes actually paid or currently payable (net of all current
investment tax credits) may be recovered as part of cost-of-service.
Accordingly, an income statement for a flow-through utility will report
this amount as income tax expense.

Flow-through is an accounting method which is found most often in
regulated industry. With regard to the tax savings derived from accel-
erated depreciation, generally accepted accounting principles preclude
nonregulated businesses from using ﬂow—through.29 However, because of
Congressional legislation, the accounting profession may not recommend
an appropriate treatment for the investment tax credit.30

"Normalization" (frequently called "Deferral® or "Tax Allocation"
outside the regulatory sector), the other principal accounting method,
permits a utility to recover in its cost-of-service the income tax which
would have been paid if the company's reported net income was also the
amount currently subject to income tax. Since the tax return's accel-
erated depreciation normally exceeds the annual report's straight-Tline
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depreciation, a deferred tax Tiability accounts for that part of the
utility's tax expense which is not currently payable. The investment

tax credit is considered a reduction in the cost of an asset and is
reflected in Tower depreciation expense throughout the asset's useful
Tife. The following example illustrates potential distortions to the
rate of return comparisons caused by the differences between flow-through
and normalization accounting.

Assume that two public utilities are identical in all respects
except that one (Company N) is allowed to normalize the tax difference
caused by accelerated depreciation while the other (Company F) must
flow-through this amount to its customers. Both are required to use

straight-line depreciation for rate-making purposes. Each company's
relevant data are:

Rate Base $ 300
Operating Expenses (other

than depreciation and taxes) 50
Straight-1line Depreciation 30
Accelerated Depreciation 45
Interest on Long-Term Debt 12
Allowed Return (10% of Rate Base) 30
Tax Rate 50%

Revenue Requirements for N(RRN) would be:

RRN = 50 + 30 + .S(RRN - 50 - 30 - 12) + 30
. = 64
5 RRN

RRN = 128

For F, Revenue Requirements (RRF) would be:

RRF = 50 + 30 + .S(RRF ~ 50 - 45 - 12) + 30
.5 RRF = 56.5
RRF = 113

Assuming that all actual amounts equal the corresponding estimates

made during rate-setting, the Income Statements for the two utilities
would be:
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Revenues $ 128 $ 113
Operating Expenses (50) (50)
Depreciation (30) (30)
Federal Income Taxes (18) (3)
Operating Income 30 $ 30
Interest Charges (12) (12)
Net Income § 18 § 18

The use of net income (or net income plus interest charges) will
result in the two utilities having identical rate of return measures.
But this result occurs only because Company N reports as expense both
current and deferred income taxes while Company F's report includes
only current income taxes. If both companies account for income taxes
in the same manner, N's after tax income will exceed F's by $7.5. Since
the nonregulated firms use N's reporting method, F is transformed into
a normalized utility. F's financial statement now includes income taxes
of $10.5, the appropriate normalized expense on its before tax income of
$21 (Revenues of $113 less expenses--including interest--of $92).

F's after tax operating income falls to $22.5, and the comparison with
N's $30 reflects the $7.5 difference.’!

As compared with attempting to "normalize" the flow-through utilities,
the approach employed in this study, adding back reported income tax
expense for all companies, accomplishes the desired objective in a
simpler fashion. A1l rates of return are based on "pre-tax" income data.
In the previous example, with taxes added back, N's "income" ($48) exceeds
F's ($33) by $15, the difference in revenues caused by N's ability to
normalize. This is consistent with the $7.5 after tax difference dis-
cussed earlier. By adding back taxes aberrations resulting from the
manner in which a company accounts for its tax payments to the Federal
Government do not affect the rate of return measures.32

2. Subtracting Allowance for Funds Used During Construction to

, Determine the Return to Productive Assets
To design the analysis as closely as possible to the regulatory
setting, two of the rate of return series relate income to productive
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assets. As discussed earlier, this concept of productive assets [totél
assets minus construction work in progress (CWIP)], roughly approximates
regulation's rate base computation.33 Besides the reduction in the asset
base for CWIP, a utility's allowance for funds used during construction
(AFUDC) is subtracted from reported income 1in the numerator of all rates
of return on productive assets.

Unique to regulated industry, AFUDC is the net cost during the period
of construction of borrowed funds used for construction purposes and a
reasonable rate on other funds when so used.34 By capitalizing interest
and an imputed amount of income on equity funds, a utility is able to
"earn a return" on assets being constructed. Although this method,
especially its imputation of earnings on owner-provided capital, is a
violation of generally accepted accounting principles applicable to
nonregulated entities, regulatory accounting rules permit it as a
substitute for including CWIP in the utility's rate base.

The increase in repbrted income resulting from this practice is
considered necessary for a utility to maintain a competitive position
in the capital markets. This is especially true in recent times when
many regulated firms have substantial amounts committed to currently
"unproductive" assets. Potential investors in utility securities
understand that AFUDC accounting will enhance operating profits once
construction is deemed comp]ete.35 Any rate of return solely on pro-
ductive assets would not include AFUDC. Thus, reported income is reduced
appropriately for all such profitability measures computed in this study.

3. Measuring Returns to Common Shareholders' Assets

In a manner similar to a settlement in liquidation, a "residual
claims" approach is used to calculate the two sets of profitability
measures on common shareholders' assets.36

"To derive the earnings
applicable to total common stockholders' assets, pre-tax reported net
income is reduced by dividends on preferred stock. The assets avail-
able to common shareholders are those which vemain after the "claims" of
all other investors and creditors have heen "settled" (i.e., total assets,
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less liquidating value of preferred stock, less long-term debt, less current
1iabilities). The resulting rate of return on total common shareholders’
assets in many instances approximates the familiar "rate of return

on equity." However, all the profitability measures computed in this

study are rates of return on assets. In no case is a rate of return
computed by dividing some amount of income by part or all of the stock-
holders' equity reported on the balance sheet.

Although the computation of this first profitability measure on
common shareholders' assets is fairly straight-forward, some philosophical
issues exist concerning the measurement of the rate of return on common
stockholders' productive assets. The fundamental question.is: Who has
"claims" on the CWIP? Consistent with the method for deriving the rate
of return on total productive assets, the approach used involves removing
AFUDC from the numerator and CWIP from the denominator of the rate of
return on total common shareholders' assets. Since all other claims have
already been satisfied, this method is based on the premise that all
CWIP "belongs" to the common shareholders. With CWIP likely categorized
among the company's least desirable assets, this is a highly probable
outcome of a residual-claim Tiquidation settlement.37

4, An Algebraic Representation of the Four Rate of Return Measures

The four rates of return which emerge from the methodology discussed
above can be expressed with the following algebraic notation. In all
cases the subscript "it" means "for company i in year t." Let

1t

Iit After-tax net income;

it

Tit Income tax expense;

INT

it Interest expense;

AFUDCit

Allowance for funds used during construction;

PDit Dividends on preferred stock;

TA

il

Average total assets; -

it
CWIPit = Average construction work in progress;
LIQPFit = Average 1iqu1dating value of preferred stock;

LTDit Average Tong-term debt; and
CL

it = Average current Tiabilities.
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a. Measure 1:

L Ty INTyy
it iy

R1
it
R1it Accounting Rate of Return on Total Assets

1]

This measure is the reported pre-interest and pre-tax accounting rate
of return on total assets.

b. Measure 2:

R, Lig * Ty * INT4y - ARUDC,,
TR, - CHIP.

Rzit = Accounting Rate of Return on Total Productive Assets

This measure can be viewed as the pre-interest and pre-tax accounting
rate of return on total productive assets which would have been reported
hy utilities if they were required to employ the aécounting procedures
of the nonregulated sector (i.e., if utilities were not allowed to
increase reported income by AFUDC). Also, since AFUDC is not available,
Measures 1 and 2 will be identical for all nonregulated companies with
no CWIP. If a nonregulated entity has some CWIP, its Measure 2 will
always exceed its Measure 1.

c. Measure 3:

Lo o Tap - Doy

R3. _ it it 1T 75 =
it = TA £ LIQPFit - it " Lit

R3;, = Accounting Rate of Return on Total Common Shareholders'
T hssets

This measure is the pre-tax rate of return on common shareholders' total
assets. It is developed according to the generally accepted notion that
common stockholders have a residual claim to their company's resources.
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d. Measure 4:

T Iit + Tit - PDit - AFUDC].t
it TAit - .LIQPFit - LTD1t - CL.

it CNIPit

R4it = Account@ng Rate of Return on Common Shareholders’
Productive Assets

Measure 4 defines the common shareholders' pre-tax rate of return on
their share of the company's productive assets. This rate of return
is based on the assumption that partially completed, specifically designed
assets (i.e., CWIP) are the least desirable in any liquidation settlement
and are therefore left in their entirety to the common shareho]ders.38
Also, just as with Measures 1 and 2, a nonregulated company with no CWIP
will have identical Measures 3 and 4. If such a firm has CWIP, its
Measure 4 will always exceed its Measure 3.

B. Nonregulated "Industries": The Three Barrier-to-Entry Groups

The utility rates of return are compared with corresponding measures
for seventy-one nonregulated companies partitioned into three groups
according to relative difficulty of entry. Each group contains leading
representatives from several relatively concentrated industries. Thus,
each firm has the attributes associated with the oligopolistic form of
market structure.

Relative difficulty of entry is a frequently used surrogate for
the degree of competitiveness existing within an industry.39 The
conventional analysis is based on the assumption that difficulty of
entry and degree of competition vary inversely. Thus, the most competitive
set of firms is the "low barrier-to-entry" group. A lesser degree of com-
petition exists in the "medium barrier-to-entry" category, and the least
competitive firms are placed in the "high barrier-to-entry" group.

As mentioned throughout this report, the results of the statistical
tests will indicate the "position" of the regulated firms in relation
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to the barrier-to-entry categories. If regulation removes all
opportunity for above normal profit, utility rates of return will be
less than the corresponding measures for all three barrier-to-entry
groups. Even the low barrier group cannot be considered perfectly
competitive. On the other hand, utility returns approximating those
in any of the three groups (especially the medium barrier or the high
barrier group) indicate that regulated companies are able to achieve

profit levels in excess of those existing in the more competitive sectors
of the economy.

C. Sample Selection

The firms analyzed in this study were chosen as follows:
1. Initial Requirements
a. Electric Utilities
Inclusion on the Utility COMPUSTAT tape’® was the first criterion
for selection of the electric utilities. This guarantees the availability
of data items unique to regulated industry (e.g., AFUDC).

b. Nonregulated Companies

To the greatest extent possible, Mann's sample of firms comprising
the three barrier-to-entry groups was repHcated.41 Thus, the first
selection of nonregulated businesses was based on two conditions:
(1) Availability on the general COMPUSTAT tape; and (2) Membership in
Mann's sample. As Sullivan's study42 demonstrated, some of Mann's firms
have been merged out of existence. Further, not all of Mann's "surviving"
companies meet the criteria for inclusion on the COMPUSTAT tape. Accordingly,
firms available on COMPUSTAT were chosen as replacements for most of these
"missing" companies. In each case the substitute firm was selected from
the same industry as the company it replaced.

2.  Further Requirements

After the original selection of company names as above, the
following additional information was necessary for inclusion in the
final sample: f1) Availability on the COMPUSTAT tape of all data items
being analyzed for the entire ten-year period 1967-1976; and (2) Existence
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of stock price data for at least sixfy consecutive months during this ten-
year period, a requirement for the estimation of shareholder risk.

For the rate of return comparisons the following number of firms
were actually used:

Number
Normalized Electric Utilities 82
Flow-through Electric Utilities 30
Low Barrier-to-Entry Companies 28
Medium Barrier-to-Entry Companies 24
High Barrier-to-Entry Companies 19

D. Ten-Year Time Period

To provide useful, unbiased results, each company's rate of return
measures are examined over the ten-year period 1967-1976. This is a long
enough period to ensure that one- or two-year aberrations in the data
caused by economic factors (i.e., inflation) or company-specific timing
differences (i.e., regulatory lag) do not have an undue influence on
the rates of return.43 Conversely, a ten-year period is of short
enough duration to allow the study's data and comparisons to reflect
permanent economic changes. In addition to the 1973-74 oil embargo, the
specific time period studied contains periods of peace and war, inflation
and stable prices, expensive and inexpensive energy. This diversity \
should greatly enhance the generalizability of the study's conclusions.

In order to perform the statistical tests, the ten-year average
rates of return for every firm in each of the five classifications (e.g.,
flow-through utilities, medium barrier-to-entry companies, etc.) are
further combined into unweighted means. The "average" rate of return
on total assets, then, for any group of regulated or nonregulated firms is:

1

o

— 1 "
R = 7 3 1

i=1 t=1

Rlits

n
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where all variables are defined as before and n = the number of firms in
this particular category. Thus, each group of companies has four
"overall average" rates of return. Each of these measures is the
unweighted mean of the appropriate series of ten-year averages for every
firm in the group. Each group's four rates of return are then statis-
tically compared with the corresponding measures of one or more of the
four other sets of companies.

E. Testing Hypotheses: Statistical Comparisons of the Rates of Return

Beginning with an examination of profitabjlity measures for nor-
malized and flow-through utilities, the statistical comparisons proceed
to test hypotheses concerning rates of return for regulated and non-
regulated entities. These hypotheses are directed toward determining
whether or not a statistically significant difference exists between one
or more of the overall average rates of return for one group of firms and
the corresponding measure(s) for another category of companies. As
mentioned at the conclusion of Section II,44 three assumptions underly
this analysis: (1) risk levels for investments in regulated and nonregu-
lated businesses are the same; (2) utilities employ average cost pricing;
and (3) rate base inflation does not exist. The effects of relaxing these
assumptions are discussed in Section IV.

1. Normalized and Flow-Through Electric Utilities
As mentioned previous]y,45 in some regulatory jurisdictions, (i.e.,

the "Normalized" States) a utility is allowed to recover through cost-of-
service the entire income tax expense (including the amount deferred due
to the use of accelerated depreciation for tax purposes) that would arise
by applying the set of statutory rates to its reported pre-tax net income.
Conversely, other authorities (e.g., the "Flow-Through" States) determine
a utility's rate structure including only those income taxes currently
naid. Since these two views on the amount of recoverable costs naturally
lead to different allowable revenues,46 accounting rates of return within
the utility industry could éasi1y be affected by this philosophical split
over income tax expense. To determine if tax recovery policy has a signif-
jcant impact on utility profit levels and, in fact, to determine if all
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subsequent statistical tests must consider the two views of regulation
separately (thereby partitioning the sample of regulated firms into the
normalized and the flow-through groups), the following hypotheses were
tested:

0 Rates of return within the electric utility industry
are the same regardless of the income tax recovery policy
used by the regulator; and

HA: Rates of return within the electric utility industry
differ significantly according to the income tax recovery
policy used by the regulator.

These hypotheses can be stated in a more formal, mathematical manner as
follows:

HO: U1 = UZ; and

HA: U] 7 U2;
where UT =-vector of the four overall average rates of return for
~ normalized utilities; and
UE'= vector of the four overall average rates of return for flow-

through utilities.

To overcome the problems inherent with repeated pair-wise comparisons
of the profitability measures, the above hypotheses advocate a simultaneous
test of all the rates of return. Thus, the Hotelling T2 test47 is used.
Conceptually, this is a simultaneous comparison of the significance of the
Student T test48 for each rate of return measure. Rejection of the null
hypothesis is inferpreted as meaning that the two vectors of profitability
measures differ ( at the prespecified level of significance). In other
words, one or more of the rates of return in one vector differ signifi-
cantly (in a statistical sense) from the corresponding measure(s) in
the other vector.

The complete results of the above test as applied to rates of return
for normalized and flow-through utilities are presented in Table 4. The
null hypotheses was rejected at the .01 Tevel of significance. An inter-
pretation of this result is that there is only one chance in one hundred
(on the average) that the return measures examined come from the same
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TABLE 4

COMPARISON OF RISK AND RETURN FOR NORMALIZED
ELECTRIC UTILITIES AND FLOW-THROUGH ELECTRIC

UTILITIES (1967-1976)
Flow-Through Utility Return Measure
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TABLE 4 (CONTINUED)
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population of companies. Thus, at least with respect to the rates of
return calculated in this study, the electric utility industry must be
viewed as consisting of two distinct types of firms. The statistical
comparisons of rates of return for regulated and nonregulated entities

must be performed separately for the normalized and the flow-through
utilities.

2. Generalized Hypotheses

A1l other statistical comparisons discussed in this section involve
testing the following sets of hypotheses.

a. One
HO: 1° o and
HA: U] # Uz;

it

where U;' vector of the four overall average rates of return for one set
of firms in the electric utility industry (i.e., either
normalized or flow-through); and

'UE = vector of the four overall average rates of return for one

group of nonregulated companies (i.e., either low, medium or
high barrier-to-entry).

b.  Two
Hy: in = Qfé; and
s vy 7 v

where y ; = vector of the two overall average rates of return on common
’ shareholders' assets (Measures 3 and 4) for one set of firms
in the electric utility industry; and
Yy o = vector of the two overall average rates of return on common
shareholders' assets (Measures 3 and 4) for one group of
nonregulated companies.

¢c. Three
HO: P = pps and
HA: p'} # 92;
where o1 = overall average rate of return on common shareholders' total
assets (Measure 3) for one set of firms in the electric utility
industry; and

py = overall average rate of return on common shareholders' total
assets (Measure 3) for one group of nonregulated companies.
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To ensure simultaneous comparison of the rates of return, the
Hotelling T2 test is used for the first two sets of hypotheses described
above. Because it considers the differences between utilities and non-
utilities for only one of the overall average return measures, the third
set of hypotheses requires no simultaneous testing. Accordingly, the
Student T test suffices in this situation.

3. Comparing Rates of Return for Regulated and Nonregulated Companies
Each of the six regulated/nonregulated comparisons involves a separate
set of tests of the three generalized hypotheses. For each test, primary
attention is focused on the null hypothesis (i.e., the one designated as
HO). If it is rejected (i.e., if the related T2 or T statistic is signif-
jcant), then the two rate of return vectors (or, with the third set of
hypotheses, the two rates of return) under analysis are considered to be
different. If the null hypothesis is not rejected (i.e., if the related
T2 of T statistic is insignificant), then the two rate of return vectors
(or the two rates of return) are not considered to be different (i.e., in
a statistical sense the two rate of return series likely come from the
same population of firms).

a. Normalized Utilities and Low Barrier-to-Entry Companies

The detailed numerical results of this comparison are presented in
Part A of Table 5. Test of null hypothesis one yields a T2 statistic
which is significant at the .01 level, while the T2 statistic for the
test of null hypothesis two is insignificant. The T statistic for the
test of null hypothesis three is almost zero and, of course, is insignif-
icant. Thus, since the results from testing hypotheses two and three
demonstrate that rates of return on shareholders’' assets for the two
groups are not statistically different, the rejection of null hypothesis
one implies that the normalized utilities' rates of return on total assets
and on total productive assets are significantly less than corresponding
measures for the low barrier-to-entry Firms. o
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TABLE 5

i Compa{ﬁson of Risk and Return for Normalized
a Electric Utilities and Barrier-to-Entry Groups
(1967-1976)
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TABLE 5 (CONTINUED)

Electric Utility Return Measure
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TABLE 5 (CONTINUED)

PART B '
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TABLE 5 (CONTINUED)
PART C

COMPARISON WITH HIGH BARRIER-TO-ENTRY GROUP (1967-1976)
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b. Normalized Utilities and Medium Barrier-to-Entry Companies

The results of this comparison are reported in Part B of Table 5.
The T2 and T statistics for this set of tests have exactly the same
significant/insignificant labels as they had in the previous comparison.
Thus, the statistical relationships are identical to the ones existing
between rates of return for normalized utilities and the low barrier-
to-entry group. Even though the utility profitability measures are
significantly Tower when the four overall average rates of return are
compared simultaneously, the common shareholders of the normalized
utilities earn a rate of return on their ownership claims which does not

differ from that enjoyed by the common shareholders of the medium barrier-
to-entry firms. '

c. Normalized Utilities and High Barrier-to-Entry Companies

The results of this comparison are contained in Part C of Table 5.
The T2 statistics for the tests of both null hypothesis one and null
hypothesis two are significant at the .01 level. Further, the T test
rejected null hypothesis three at the .01 level. Thus, the rates of
return for normalized utilities are all significantly less than the
corresponding measures for the high barrier-to-entry group. Since this
set of nonregulated firms represents the most "monopolistic” companies
analyzed in this study, the results of these tests provide evidence
that regulation removes the potential for monopoly profits.

d. Flow-Through Utilities and Low Barrier-to-Entry Companies

Part A of Table 6 presents the results for this comparison. The T2
statistic for the test of null hypothesis one is significant at the .01
Tevel. However, the T2 for the test of null hypothesis two and the T
for the test of null hypothesis three are also significant but only at
the .05 level. Depending upon the significance 1eVe1 required to reject
the null hypothesis (an issue upon which statisticians differ), two
interpretations of these results are possible. First, with strict -
adherence to the .01 level, the rate of return relationships between
flow-through utilities and icuw harrier companies are exactly the same
as those between normalized utilities and the low barrier-to-entry group.
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TABLE 6

-COMPARISON OF RISK AND RETURN FOR FLOW-THROUGH ELECTRIC UfILITIES
AND BARRIER-TO-ENTRY GROUPS (1967-1976)
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TABLE 6 (CONTINUED)
PART A
COMPARISON WITH LOW BARRIER-TO-ENTRY GROUP (1967-1976)

Company Name Return Measure
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Statistic Flow-through Utilities Vs. Low Barrier Group

(1) AT1 Return Measures Simultaneously 76.241Y
(2) Return Measure 3 & 4 8.125*%
Statistic Return Measure 3 6.152%
Statistic Risk Measure 10.529Y
Significant at .01 Level

Significant at .05 Level
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TABLE 6 (CONTINUED)

PART B |
COMPARISON WITH MEDIUM BARRIER-TO-ENTRY GROUP (1967-1976)

Company Name Return Measure
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(1) A11 Return Measures Simultaneously 179.621¢
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Statistic Risk Level 5.766%
Significant at .01 Level

Significant at .05 Level
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TABLE 6 (CONTINUED)
PART C
COMPARISON WITH HIGH BARRIER-TO-ENTRY GROUP (1967-1976)

Company Name Return Measure
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Statistic Risk Level 0.467
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The rates of return on common shareholders' assets do not differ signifi-
cantly. However, a significant difference occurs when all four profitability
measures are analyzed at the same time, thereby implying that flow-through
rates of return on total assets and on total productive assets are less

than the related low barrier-to-entry rates of return,50

Alternatively, if .05 is the "proper" significance level, the rates
of return for flow-through utilities are significantly lower in each
statistical comparison. Flow-through companies’' common shareholders are
unable to achieve the same rate of return on their ownership claims as
that earned by the residual equity holders of low barrier-to-entry firms.
Since the comparison of normalized utilities with the low barrier-to-
entry group does not permit such a statement (at any level of significance),
flow-through accounting, with its stricter definition of recoverable
income taxes, results in lower rates of return than does normaﬁzation.S3

e. Flow-Through Utilities and Medium'Barrier—to-Entry Companies

Part B of Table & reports the results of this comparison. They are
identical to those obtained when flow-through firms are compared with the
low barrier-to-entry group. The T2 statistic from testing null hypothesis
one is significant at the .01 Tevel. Null hypotheses two and three are
also rejected but only at the .05 level. Thus, the entire discussion of
the preceding comparison could be repeated here.

f.  Flow-Through Utilities and High Barrier-to-Entry Companies

Part C of Table 6 contains the detailed results of this comparison.
The test statistics for all three null hypotheses are significant at
the .01 level. In accord with the results of the earlier comparison
involving the normalized utilities, the high barrier-to-entry group is
able to achieve rates of return which significantly exceed those earned
by the flow-through companies.
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F. Summary
A1l profitability measures analyzed in this study are rates of return

on assets. To promote comparability, reported after-tax net income 1is
subjected to a few adjustments in deriving the four rate of return series.
Adding back interest charges makes the rates of return on total assets

and on total productive assets more congruent with regulatory practice.
Adding back reported income taxes incorporates the differences between
flow-through and normalized utilities. Removing the allowance for funds
used during construction and construction work in progress permits the
computation of rates of return on common shareholders' productive assets
and on total productive assets, this study's closest approximation to the
utility concept of rate of return on rate base. A residual claims/liqui-
dation settlement approach forms the basis for determining rates of return
on common shareholders' assets.

Whether or not utilities are able to earn above normal profits is
assessed through rate of return comparisons with nonregulated companies.
Oligopolistic in nature and leaders in their respective industries, the
nonregulated companies are partitioned into three categories according
to relative difficulty of entry, a surrogate for profit levels ranging
from nearly monopolistic (the high barrier-to-entry group) to almost
competitive (the set of low barrier-to-entry firms). The sample of non-
regulated businesses is selected so as to coincide as closely as possible
with companies analyzed in previous industrial concentration/barrier-to-
entry research. Electric utilities with financial data available on the
Utility COMPUSTAT tape form the sample of regulated firms. Average
annual rates of return for the ten-year period 1967-76 constitute the
data for the statistical comparisons.

Table 7 summarizes the results from testing a series of hypotheses
which point toward four conclusions. First, there is no statistical
evidence that utilities achieve the "monopolistic" rates of return.of
the high barrier-tc-entry companies. Regulation removes the opportunity
for monopoly profits. Second, utility rates of return on total assets
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TABLE 7
SUMMARY OF TESTS PERFORMED IN SECTION ITII

Groups Compared Hypothesis
U} Vs U2 Y VSJY2 o Vs o
Normalized Electric Utilities Vs. High Barrier-to-Entry Companies V vV
Normalized Electric Utilities Vs. Medium Barkier=to-£ntry Companies I I
I

Normalized Electric Utilities Vs. Low Barrier-to-Entry Companies

Flow-Through Electric Utilities Vs. High Barrier-to-Entry Companies

Flow-Through Electric Utilities Vs. Medium Barrier-to-Entry Companies

<L << << <

Flow-Through Electric Utilities Vs. Low Barrier-to-Entry Companies

V' difference significant at .01 level
* difference significant at .05 Tevel
I difference is not statistically significant at either .01 or .05 level
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and on total productive assets are significantly lower than corresponding
measures for the low barrier-to-entry group. This conclusion implies
that regulation permits something close to a competitive rate of return
on total productive assets (i.e., "rate base"). Third, at least for

the normalized utilities (and, if the .05 significance level is unsatis-
factory, for the flow-through utilities as well), rates of return on
common shareholders' assets do not differ significantly from corresponding
measures for both the low barrier and the medium barrier companies. One
explanation for this result has already been offered. Utilities obtain
higher than competitive earnings for their owners through financial
Teverage.52 On the other hand, comparable levels of investor risk may
explain the similarity between utility and nonutility rates of return

on common shareholders' assets. This is examined in the next section.
Finally, at the .05 significance level, flow-through utilities have

lower rates of return on common stockholders' assets than do the medium
barrier and the low barrier firms.

IV. RELAXING THE ASSUMPTIONS
A. Risk and Rates of Return

The preceding rate of return comparisons between regulated and non-
regulated businesses are based on the assumption that no difference exists
between the levels of risk borne by each group's owners. However, as
discussed previous]y,53 regulation may consider relative risk in the
ratemaking process. In accord with the postulated relationship between
risk and return, relative risk levels should be commensurate with anti-
cipated profits. Rates of return on common shareholders' assets are the
most appropriate profitability measures to contrast with the market-based
estimates of investor risk used in this analysis. If regulation does
incorporate risk, the lack of a significant difference between rates of
return on common shareholders' assets for all utilities (or, with the
.05 significance level, just for the normalized utilities) and for two

of the three sets of nonregulated companies (i.e., low barrier and"

medium barrier firms) means that no significant investor risk level
differences exist among thesc groups. If the results of an empirical
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test indicate that risk levels are indeed different, then the regulatory
process either fails to consider risk or does so imperfectly. Further,
the owners of the firms with Tower investment are able to enjoy above

normal profits--earnings which are "excessive" for the degree of risk
they bear.

1. Measuring Risk

Risk is empirically estimated using the following equation:
Rig =ag *BiRyes

where Rit = market based rate of return for company i in period t

(Rate of return here is defined as the sum of period t's
percentage change in price and dividend yield on the common
stock of company i);

a = the intercept term for the linear representation of the

equation, the value of Rit when Rmt equals zero;
Rmt = rate of return on the market index in period t; and
Bi = relative risk measure for company i;
i Covariance (Rit’ Rmt)

8

Variance (Rmt)

Conceptually, to the investor g8, or risk, reflects the variability in

the rate of return of company i's stock in relation to the market. A
high risk stock historically has higher rates of return than the market
during "booms" and larger negative rates of return in "down" markets.

Its rate of return fluctuates more widely than the "average" market

rate of return. A stock whose return moves in exactly the same direction
and in the same amount as the market return has an average 8 equal to
one. High risk stocks are defined as those with S8's above 1.2, and low
risk are those whose B 's are less than .8. "Average" risk is the most
prevalent because the majority of stocks have ['s between .8 and 1.2.54
Listed in a separate column, the estimates of investor risk are presented
by firm and for each group of firms in Tables 4, 5, and 6, and in the
additional information provided in the Appendices.
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2. Comparing Risk Levels

To determine the relationships between levels of investor risk for
the five groups of companies analyzed in this study, a fourth set of
hypotheses is tested for each of the comparisons performed in the
preceding section:

Hy: /3]= B,3 and

HA: B-] # 623

where B] average investor risk estimated by the market model

attributable to one of the five sets of companies; and

, = average investor risk estimated by the market model
attributable to a second set of companies.

Since the hypotheses involve a comparison of only one datum for each
of the two groups of firms, the Student's T test is appropriate. Table 8
summarizes the test results, which, in terms of significant statistics,
are completely converse to those obtained when rates of return on common
shareholders' assets are similarly analyzed. When compared to the high
barrier to entry group, utilities have no significant risk differences.
However, their risk levels are significantly lower than those for the
other two sets of nonregulated companies. With the flow-through utilities
the .05 significance level must again be employed--this time in only one
instance--to derive these results.

TABLE 8
STUDENT T STATISTICS FOR RISK COMPARISONS

Groups Compared T Statistic
Normalized Utilities and Flow-Through Utilities 1.351
Normalized Utilities and Low Barrier-to-Entry Companies 33.523Y
Normalized Utilities and Medium Barrier-to-Entry Companies 19.919V
Normalized Utilities and High Barrier-to-Entry Companies 3.536
Flow Through Utilities and Low Barrier-to-Entry Companies 10.529‘/
Flow Through Utilities and Medium Barrier-to-Entry Companies 5.766%
Flow Through Utilities and High Barrier-to-Entry Companies 0.467

¥ Significant at the .01 Tevel
* Significant at the .05 Tlevel
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3. Using Risk as an Explanation of the Results of the Rate of
Return Comparisons

When the risk level and the rate of return comparisons are con-
sidered together, their combined results are consistent with the risk-
return relationship in one case and inconsistent with it in two others.
The situations where the conceptual relationship between risk and
return is violated offer evidence that the regulatory process does not
"appropriately" incorporate risk into rate-setting.

First, the comparisons between utilities and high barrier-to-entry
companies provide results for the regulated firms in accord with the risk-
return relationship. Even though risk levels do not differ (i.e., the risk
associated with investment in utility stock is not significantly different
from that existing for equity ownership in the most "monopolistic" firms
analyzed in this report), rates of return on common shareholders' assets
are significantly lower for the regulated companies than for the high
barrier to entry group. Thus, regulation prevents monopoly profits by
keeping rates of return more in line with the low levels of risk borne
by utility investors.55

But the absence of monopoly rates of return does not ensure competi-
tive or normal profits. The comparisons between normalized utilities
(or, at the .01 significance level, all utilities) and the medium and
lTow barrier-to-entry firms illustrate a situation which is not consistent
with the risk-return relationship. Although investor risk for the utili-
ties is significantly lower, the rates of return on common stockholders'
assets are not significantly different. Thus, with regard to risk,
regulation does not go far enough. For the Tevel of risk borne by their
owners, regulated businesses are able to earn "above normal" rates of
return on shareholders' assets.

The second violation of the risk-return relationship arises solely

within the utility sector. The two groups of regulated firms are analyzed
separately because, per the first set of statistical tests, flow-through
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rates of return are significantly Tower than normalized profitability
measures. But this result cannot be justified on risk grounds since

there is no significant difference in investor risk between the two sets
of utility companies.

B. MARGINAL COST PRICING

None of the statistical evidence supports the existence of a marginal
cost pricing policy in the regulated sector. With costs increasing
throughout this study's ten-year period, pricing based on marginal cost
would likely result in relatively high utility profit levels. The high
rates of return on total assets and especially on total productive assets
associated with such earnings are not reflected in the data. Regulation
places its primary emphasis on preventing monopoly profits through
average cost pricing. Besides adding new dimensions to the regulatory
process, the advent of marginal cost pricing would probably cause sub-
stantial changes in the pre-tax rate of return relationships between
regulated and nonregulated firms.

C. Rate Base Inflation

As mentioned ear11er,56 rate base inflation is unobservable with
the rates of return computed in this study. If it exists due to regu-
lator unwillingness to permit an increase in the utility's allowable
rate of return, profitability measures for shareholders' productive
assets are either overstated (if the rate base increase is financed
through additional borrowing) or understated (if no increase in bor-
rowing occurs, as when a cost-of-service expenditure is capitalized).
If it is truly a substitute for successfully securing a higher allowable

rate of return, rate base inflation understates profitability measures
on total productive assets. To assess rate base inflation, research
must focus directly on the rate base, not on rates of return.

Reliance must be placed on the regulatory authority for the pre-

vention of rate base inflation. However, the political nature of the
rate-making process raises questions concerning the wisdom of such

I11-54




reliance. The fact that a utility can augment its total profits by
increasing either its allowable rate of return or its rate base is
obvious but by no means trivial. The self-interest of both the utility
and its regulator may best be served by higher aggregate earnings through
rate base increases. Neither side in the regulatory process has much
motivation for attempting to raise the utiiity's allowable rate of
return. Increasing the base is much easier, less observable and con-
sequently Tess susceptible to public criticism. Of course, even if
tacitly approved by the regulator, rate base inflation creates distor-
tions in utility rate of return data, thereby weakening the validity of
this report's statistical comparisons.

D.  Summary

Although investor risk may be a factor in the determination of a
utility's allowable rate of return, regulation does not force profita-
bility measures on common shareholders' assets to be commensurate with
the low risk levels borne by the utility's owners. Monopoly profits
are prevented but above normal profits (i.e., rates of return equivalent
to those attainable in the nonregulated sector only by accepting a
higher degree of risk) do exist. Large amounts of financial leverage
(made possible at least in part hy the absence of substantial amounts
of risk) permit utilities to achieve such profit levels for their
stockholders.

The rate of return data in this study offer no discernable evidence
that utilities practice marginal cost pricing.

Research is needed to identify and measure rate base inflation.
The effects of this tactic to increase total profits, if it does exist,
are impounded in the utility rate of return data. Thus, regardiess of
whether or not it receives regulator approval, a substantial amount of
rate base inflation would 1ikely alter some of this study's conclusions.
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V. RATES OF RETURN BY REGULATORY JURISDICTION !
A. Comparisons Solely Within the Regulated Sector _

Using the utility profitability measures already discussed as well
as those for another group. of regulated companies (the airline industry),
this section attempts to discern the impact of differing regulatory
practices on rates of return. One such comparison (i.e., "Normalized"
states and "Flow-Through" states) has already been performed. A further
breakdown of utilities into a state-by-state grouping is also presented.
Even though state sovereignty prevails, these types of analyses may be
useful to federal officials seeking some degree of national uniformity in
the regulatory process. In addition, a state commission is able to
determine "where it stands" in relation to its counterparts throughout
the country. Finally, the utilities are compared with a sample of firms
from the airline industry. Here the analysis crosses not only juris-
dictional boundaries but also levels of government and market structures
(since the federally regulated airlines operate in a much more competitive
environment than the public utilities). In all cases, rates of return
are determined in exactly the same manner as described in Section III.

1. "Normalized" States and "Flow-Through" States

The numerical results of this comparison are found elsewhere in
this report.57 Although risk levels are not significantly different,
rates of return for normalized companies are higher than those for flow-
through utilities. Thus, regulation in flow-through states generally is
"stricter" than that existing in normalized jurisdictions.

2. State-by-State

Appendix 5 arrays the sample of electric utilities on a state-by-
state basis. Companies subject to regulation in more than one state
are listed at the end of the appendix. In many cases a state is repre-
sented by only one utility. Thus, the data are provided strictly for
information purposes. An expanded sample of regulated businesses is
needed to perform any statistical comparisons by state.

II1-56



3. Electric Utilities and Airlines

Tables 9 and 10 present the comparisons between airlines and normalized
utilities and flow-through utilities respectively. The results of the two
sets of statistical tests are similar. The utilities have significantly

Tower risk Tevels and significantly higher (at the .01 level) rates of
return.

At Teast two explanations exist for the relatively low profitability
measures and the high amounts of investor risk existing in the airline
industry. First, the federal government may be a much more stringent regu-
lator than the state commissions. Second, intense competition, rather
than federal regulation, may cause the airlines' financial results. Regard-
less of which explanation is "correct," the statistical comparisons
offer additional evidence for two of the previous conclusions. Utilities
are able to achieve profit levels which are both higher than those in

more competitive industries and "excessive" for the level of risk borne
by their owners.

B. Summary

The comparisons discussed in this section illustrate three ways in
which the rate of return data for regulated businesses can be analyzed.
As demonstrated previously, utilities fare better in normalized states
than in flow-through jurisdictions. Electric companies also compare
very favorably with airlines, thereby offering further support for the
conclusion that utility regulation by the state commissions does not
result in perfectly competitive profit levels. Additional statistical
comparisons of utility rates of return by state are not performed in
this study because of data limitations. Instead, a state-by-state
grouping of profitability measures is presented for information purposes.
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TABLE 9

COMPARISON OF RISK AND RETURNS FOR MORMALIZED ELECTRIC
UTILITIES AND AIRLINES (1967 1976)

Electric Utility Return Measure
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TABLE 9 (CONTINUED)

Electric Utility ' Return Measure
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TABLE 10

COMPARISON OF RISK AND RETURN FOR FLOW-THROUGH ELECTRIC
UTILTTIES AND AIRLINES

Electric Utility Return Measure
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TABLE 10 (CONTINUED)

Adrlines A Return Measure
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Statistic Flow-through Utilities Vs. Airlines

(1) A11 Return Measures Simultaneously 107.878\4
(2) Return Measures 3 & 4 29.956V
Statistic Return Measure 3 ; 28.847V/
Statistic Risk Level | 58.328V
Significant at .01 Level
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FOOTNOTES

Additional complications exist for those public utilities which
capitalize interest on funds used during construction. See Section
ITI, Part A, for a complete discussion.

In an opportunity cost context, "normal profit" is the amount

foregone by not pursuing the best available alternate course of
action.

Much of this discussion can be drawn from any microeconomic treatment
of regulation. See, for example, Jack Hirshleifer, Price Theory and
Applications (Englewood Cliffs, N.J.: Prentice-Hall, 1976), pp. 288-290.

The estimation of demand plays a critical role in the rate-setting
process. If it is underestimated, the utility will recover its original
projected amounts for cost-of-service and allowable profit. But, in an
increasing cost situation, the excess revenues generated by the differ-
ence between actual and expected demand will fall short of the rise in
costs, thereby necessitating a rate increase to achieve normal profit.

If demand is overestimated, the utility will not recover the total

of its cost of service and allowable profit. To the extent that they
are variable, some costs will be lower than projected (due to smaller
output). But in all likelihood, since many of its costs are fixed, the
utility will be forced to seek a rate increase to arrive at normal
profit. Hence, a regulatory anomaly is that overly effective energy

conservation causing lower demand than anticipated pushes rates up
even more.

See the following discussion of the risk-return relationship.

Thus, some evidence may be found that at least for this attribute,
a regulated public utility is able to retain a characteristic of
an unregulated monopolist. See footnote 10.

For the 113 electric utilities analyzed in this report, the
average (unweighted mean) ratio of total Tong-term debt to

total equity is .43. The same statistic for the 73 unregulated
firms is .19.

See Irwin Friend and James L. Bicksler (eds.), Risk and Return in

Finance, Volumes I and II (Cambridge, Mass.: Ballinger Publishing
Company, 1977).

Of course, utility investments would not be very "risky" even in the
absence of regulation. See footnote 10.

One exception to the risk-return relationship occurs for an un-
regulated monopoly (or for the firms in an oligopolistic industry
with substantial entry barriers). Although the risk level is
very low, profits may still be high. The lack of competition in
the product market provides the investor with the opportunity to
enjoy a high rate of return while bearing only a minimal amount
of risk. Regulation's function in this context can be viewed as
reducing the rate of return so as to make it "appropriate" for
the level of risk assumed.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

Because a single price or rate usually prevails in a market, a
consumer is ahle to reap a "surplus" on all those units purchased
whose incremental value exceeds price. The last unit bought will
have its marginal value equal to price.

When the demand curve intersects the average total cost curve at
its Tow point.

Hirshleifer, op. cit. The analysis points in a different direction
if the utility is confronted with continually decreasing average
total cost as output expands.

The principal policy trade-off between these two alternatives is
apparent. Optimal resource allocation with marginal cost pricing
enables a utility to enjoy an "above normal profit." In Figure 1
this amounts to the area of RyR4CD.  In accord with President
Carter's proposal which accompa%fes the deregulation of oil prices,
an excess profits tax could be applied to a public utility practicing
marginal cost pricing.

Only in the perfectly competitive model do marginal cost pricing
and average cost pricing have identical results.

Of course, if utility rates of return (especially on total assets
and on total productive assets) are substantially below correspond-
ing measures in each of the industrial groups, strong (but not
conclusive) evidence would exist that utilities employ average

cost pricing.

The concept of marginal cost pricing may be difficult to operational-
ize in a rate-making setting. A substitute such as "replacement
cost pricing” may be easier to implement in a practical situation.

H. Averch, and L.L. Johnson, "Behavior of the Firm Under Regulatory
Constraint, "The American Economic Review, Vol. 52, No. 5 (December
1962), pp. 1053-1069. .

See, for example, W.J. Baumol and A.K. Klevorick, "Input Choices -
and Rate of Return Regulation: An Overview of the Discussion,"

The Bell Journal of Economics and Management Sgience, Vol. 1, No.Z2
(Autumn 1970), pp. 162-190; Courville, L., "Regulation and Efficiency
in the Electric Utility Industry," The Bell Journal of Economics and
Management Science, Yol. 5, No. 1 (Spring 1974), pp. 53-74; and
Spann, R.M., "Rate of Return Regulation and Efficiency in Production:
An Empirical Test of the Averch-Johnson Thesis," The Bell Journal of
Economics and Management Science, Vol. 5, No. 1 (Spring 1974},

pp. 38-52.
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20.

21.

22.

23

24,

25.
26.

27.
28.

29.

30.

Besides including resources that the utility will never really
need, "unnecessary" is also given a time dimension here. A
temporary, more subtle form of rate base inflation occurs when-
ever a utility acquires assets which, although needed at some
future date, end up included in the rate base prior to that time.
Obviously, some value judgments are vrequired to resolve this issue
in the regulatory setting. The comnetitive nature of their
environment (and the fact that, unlike utilities, they are not
able to earn a return on "unnecessary" assets) virtually precludes
this type of behavior for most nonregulated firms.

See the previous discussion of the effects of financial leverage,
pages 9-10.

See the example in the next section.

Utility B may still be concerned about the advisability of this
strategy because of Tower dividend distributions in Years 1, 2,

and 3 (i.e., during the period when most of the rate base inflation
occurs). To overcome this, an obvious tactic would be short-term
borrowing to pay dividends. Although the interest on such debt
would slightly reduce the total return to shareholders for a few
years, the need to borrow for dividend payments would 1ikely evoke
public sympathy for the utility's financial plight and constitute
further evidence that its profits are not excessive.

The probiem, of course, is the inability to distinguish Situation 3
from Situation 1 and Situation 4 from Situation 2. Although its
effects are impounded in the reported financial data, rate base

inflation is essentially unobservahle in this study's profitability
measures.

See footnote 7.

In this case the "inefficiency" which inflates the rate base is
strictly an accounting phenomenon.

See page 5.

For an in-depth treatment of normalization and flow-through, see
D.W. Kiefer, "Accelerated Depreciation and the Investment Tax
Credit in the Public Utility Industry: A Background Analysis,"
(Columbus, Ohio: National Regulatory Research Institute, 1979).

Accounting Principies Board, "Accountin% for Income Taxes,"
Opinion Number 11 (Mew York: American Institute of Certified
Public Accountants, Inc., 1967).

A provision in the Revenue Act of 1971 stipulates that no taxpayer
is required to use any particular method of accounting for the
investment tax credit in reports subject to the jurisdiction of
any federal agency. Rules regarding the accounting for the credit
by public utilities contain additional complications. See Kiefer,
op. cit.
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31.

32.

33.
34.

35.

36.

Here the transformation of F into a normalized utility stops with
the adjustment to income tax expense. However, if F were truly
subject to normalization, the dynamics of the rate-setting process
would 1ikely continue. With taxes at $10.5 the results indicate
that regulation did not permit F to earn its allowable return on
rate base. Accordingly, F would seek some sort of "emergency"
rate increase. A $15 increase in revenue would, after the appli-
cation of the 50% tax, bring F's reported operating income back

up to $30, thus allowing F to achieve reported results identical
to N.

The data in the example can illustrate a potential incongruous
result from flow-through accounting. Since Company F cannot "keep"
any of the tax savings, it has 1ittle motivation for using accel-
erated depreciation on its tax return. Thus, it switches to the
straight-1ine method, thereby increasing current tax expense and
revenue requirements, by $15. F's income statement is now exactly
the same as N's. Both companies have the same rate of return
measures. N still has the advantage of deferring $7.5 of its
income taxes while F must pay the full $18 currently. The switch
to straight-line depreciation for tax purposes simply makes F's
customers pay $15 more to the utility which it then remits to the
Internal Revenue Service. Utility F's action would undoubtedly
be censured by its Regulatory Authority.

See pages 5-6.

For an in-depth treatment of this issue, see Lawrence S. Pomerantz
and James E. Suelflow, Allowance for Funds Used During Construction
(East Lansing, Michigan: Michigan State University Institute of
Public Utilities, 1975).

This treatment of AFUDC has two favorable results. First, once
the CWIP is placed in operation, capitalized AFUDC is recoverable
as depreciation over the asset's useful T1ife. Although not
increasing profits, this augments cash flow and permits, contrary
to the typical rate-making process, recovery of interest and
"earnings" on equity funds as part of cost-of-service.

Second, AFUDC allows the rate base to exceed actual out-of-pocket
costs, thereby increasing total profits. This is another example
of "rate base inflation" discussed earlier to the extent that the
total amount placed in the rate base exceeds the price which the
utility would have paid to acquire a similar asset, fully con-

structed and financed (prior to its completion) with nonutility
funds.

The "shareholders" on whose assets rates of return are calculated
are defined as the owners of the majority interests of the cor-
porations analyzed in this study. Accordingly, an adjustment

not discussed in the body of the report is the removal from all
consolidated financial z*2tements of the income and assets
attributed to any minority inierest.
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1

37.

38.

39.

40.

41,
42.

Another way of deriving rates of return on common shareholders'
productive assets is based on the assumption (perhaps more con-
gruent with the regulatory environment) that each class of utility
creditor and owner has a claim on CWIP in proportion to its share
of total capitalization. Thus, starting with the rate of return
on total common shareholders' assets, AFUDC would be entirely
removed from the numerator but only a portion of CWIP (based on
the ratio of common equity to total rapitalization) would be
subtracted from the denominator. Included as a fifth rate of
return series for utilities in Table 4, this set of profitability
measures has lower values than the rates of return on common

shareholders' productive assets used in the statistical tests
discussed later in this report.

The alternative approach to Measure 4 discussed in footnote 37 is
expressed as:

- Lo + Toy - PDyy = AFUDC.,
it ~ TR, - LIQPF,, - LTD._ - CL. - (CEQ.

it

=i5—— | CWIP.
CAPit) it
where

CEQ;, = Average common shareholders' equity;

CAP.t = Average total capitalization; and all the other vari-
! ables are defined as in the text.. :

’

R4

it = Alternative Accounting Rate of Return on Common
Shareholders' Productive Assets
Since CAPit> CEQit’ R4it> R4 it

See H. Michael Mann, "Seller Concentration, Barriers to Entry, and
Rates of Return in Thirty Industries, 1950-60," Review of Economics
and Statistics, 48 (August, 1966), pp. 296-307, and Timothy L.

SulTivan, "Market Power, Profitability, and Financial Leverage,"

The Journal of Finance, 29 (December, 1974) pp. 1407-1414.

The COMPUSTAT tape is a magnetic computer tape service offered by
Standard and Poor's. Providing additional information for regulated
companies, the Utility COMPUSTAT also contains most of the data
items reported to the Securities and Exchange Commission.

Mann, op. ¢it., pp. 306-307.

Sullivan, op cit., pp. 1408-1409.
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43,

44,
45.
46.
47.

48.

49.

50.

51.

52.
53.
54.

55.
56.
57.

In a very few instances obvious outliers were removed, thereby
creating eight or nine-year averages for some companies. These
occur in the computation of Measure 4 where the subtraction of
CWIP makes the denominator very small (causing the annual rate

of return to exceed 100%) or slightly negative (making the return
measure a very large negative number). .

See page 21.
See pages 22-24.
See the numerical example on page 23.

For a full explanation of Hotelling T2 test, see Bolch, Ben W.
and C1iff J. Huang, Multivarjate Statistical Methods for Business

and Economics (Prentice Hall; International Series in Management,
EngTewood C1iffs, New Jersey, 1974)

C.E. Weatherburn, A First Course 1in Mathematical Statistics
(Cambridge University Press, London, 1968)

This conclusion is confirmed in a separate T2 test involving vectors

comprised of the rates of return on total assets and on total pro-
ductive assets (i.e., Measures 1 and 2). The null hypothesis is
rejected at the .01 Tevel.

Using data for flow-through rather than normalized utilities, the
test described in footnote 49 also results in rejection of the null
hypothesis at the .01 level.

The previous comparison involving flow-through and normalized
utilities also reflects this. See pages 31-35 and Table 4.

See pages 9-10.
See pages 10-11.

A listing of risk measures in large U.S. firms may be found in
Security Risk Evaluation (Merril, Lynch, Pierce Fenner & Smith,

New York, August 1978).
See footnote 10.
See pages 12-18.
See pages 31-35.
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APPENDIX 1

Ten-Year Returns for A1l Electric Utilities In Study
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APPENDIX 2

Ten-Year Returns for Low Barrier-To-Entry Group
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APPENDIX 3

Ten-Year Returns for Medium Barrier-To-Entry Group
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APPENDIX 4

Ten-Year Returns for High Barrier-To-Entry Group
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APPENDIX 5

Ten-Year Returns for Electric Utilities On A State-By-State Basis
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Ten-Year Returns for Airlines
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