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XVI

CRITERIA OF A SOUND RATE STRUCTURE

Despite its recognized importance as a basis of rate control, the
determination of revenue requirements under a fair-return stand-
ard, which was the subject of the preceding chapters, by no means
exhausts the issues of a rate case. For even if this standard were
accepted as the master rule of rate making, overriding all conflict-
ing rules such as that against unjust discrimination—an exalted
status which, though sometimes claimed for it, it does not enjoy
in fact—there would still remain the question what specific rates
will yield a fair return, together with the further question what
rates and rate relationships should be chosen when a company’s
earning power is so high that any one of a variety of tariffs could
be made to yield adequate over-all revenues.!

1As noted in Chap. IX, the Interstate Commerce Commission has given far
more attention to rate relationships than to rate levels. But the contrary emphasis
has characterized the utility rate cases before the state public service commissions.
As to the specific rates, the major concern of these commissions has been to protect
the interests of the residential customers. In the words of Russell E. Caywood, “The
thought is that the larger customer can protect himself, whereas the small customer
requires the help of a third party.” Electric Utility Rate Economics (New York,
1956), p. 4. But in recent years particularly, very large industrial customers have
intervened actively in rate cases, not just with respect to the relative height of
their rates, but also with respect to the form: e.g., in the Commonwealth Edison
Company Rate Case of 1957-1958 before the 1llinois Commerce Commission (Case
No. 44391), 24 PUR 3d 209.

Public utility counsel have sometimes argued that once a company's total revenue
entitlements have been determined by a commission, the choice of a pattern of
rates that will yield the allowed revenues should be left to the discretion of the
management, which will then be in an impartial position to make a fair apportion-
ment of burdens among its different classes of customers. This is only a half-truth
argument: among other reasons, because a utility company is concerned not just
to secure rates that will presently yield the approved “fair rate of return,” but to
develop a pattern of rates that will promote growth of earnings and that will pro-
tect these earnings against business depressions. The better the utility management,
the greater is this long-run concern.

A much more plausible reason for caution on the part of a commission in over-
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We turn now to principles of rate making designed to throw
light on these two other questions, but particularly on the latter.
By what basic standards, for example, shall regulation pass judg-
ment on a system of electric-utility rates which allows liberal dis-
counts for incremental blocks of energy; or which levies higher
charges, per kilowatt-hour, on residential consumers than on indus-
trial customers; or which concedes lower rates for off-peak con-
sumption than for consumption at peak-time hours or seasons?
With the telephone utilities, does public policy justify the practice
of the industry in setting higher rates for service in larger commu-
nities than for comparable service in small communities even
when these differentials are not based on differences in cost
of service? And what are the merits of the contentions, ad-
vanced by some economists but enjoying no popular support, that
rush-hour fares for local-transit service or commuter railroad serv-
ice should be higher than fares at nonrush periods? These are mere
random samples of the many practical issues falling under the sub-
ject of rate structure.

But rate-structure problems are far more complex than problems
of a fair return even though the latter are by no means elementary;
and they are even less amenable to solution by reference to definite
principles or rules of rate making. In part, the complexity is due
to the mass of technical detail, including the technology of meter-
ing, involved in the design and administration of workable rate
schedules for different types of utility enterprises. In part it is due
riding the rate-pattern policies of a utility company is the one suggested many
years ago by Dr. G. P. Watkins, in expressing regret that few American commis-
sions had contributed substantially to the development of principles of electric-
rate design. “This situation,” he wrote, “is perhaps partly due to doubt as to the
possession of adequate powers, but more fundamentally to the diffidence of com-
missioners when confronted with a subject so complex, both theoretically and
practically, as that of electric rates.” Electrical Rates (New York, 1921), p. 87. The
commissions that have given the most attention to rate-structure principles are
the stronger commissions, such as those of California, New York, and Wisconsin,
which have the aid of relatively large expert staffs.

A strong case can be made for the contention that, as far as feasible, funda-
mental problems of rate-structure revision should be handled in special proceed-
ings, since they need far more time for satisfactory solution than can properly be
given to them in what the Interstate Commerce Commission calls the “revenue
cases.” Referring to this situation in railroad rate cases, Professor Merrill J. Roberts
writes: “The general rate case as presently construed is a veritable farce. Its broad
sweep virtually precludes even the most rudimentary consideration of the inti-
mate demand and cost relationships that should govern pricing in specific markets.”

“Maximum Freight Rate Regulation and Railroad Earnings Control,” 35 Land
Economics 125-138 at 136 (1959). See also footnote 11 of Chap. XVIIL
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to the inability of the rate maker to predict the effect of changes in
rates on demand for the services and hence on costs of supply—
due, in short, to ignorance of demand functions and cost functions.
But in part—and this is the most serious theoretical difficulty—it is
due to the necessity, faced alike by public utility managements and
by regulating agencies, of taking into account numerous conflicting
standards of fairness and functional efficiency in the choice of a rate
structure. The nature of some of these conflicts will be revealed as
the discussion proceeds. But, by way of illustration, we may note
the conflict between the desirable attribute of simplicity and the
otherwise desirable attribute of close conformity to the principle of
service at cost. Here, as with other clashes among various desiderata
of rate-making policy, the wise choice must be that of wise compro-
mise; and in reaching this compromise, the practical rate expert
would look in vain to any general theory of public utility rates,
at least in its present stage of development, for a scientific method
of reaching the optimum solution.?

In view of this complexity of subject matter, the present study
will not undertake descriptions of the typical rate structures of the
different types of public utilities; and the reader unfamiliar with
these structures is therefore referred to the treatises for background
material, in the absence of which the following discussion of gen-
eral principles may seem hopelessly abstract.® Even in its treatment

3 Certain approaches toward a rational solution may be possible. Note, eg., one
economist's attempt to compare the additional costs of time-of-day metering as a
device for differential electric rate making based on on-peak versus off-peak use
with the possible resulting savings in plant generating capacity. Ralph Kirby
Davidson, Price Discrimination in Selling Gas and Electricity (Baltimore, 1955),
pp. 182-195. But other “intangible” costs of time-of-day metering are not readily
assessed. In its investigation of the nationalized electric supply industry, a British
inquiry commission concluded that, acting under statutory mandate to simplify
rate structures, the Electricity Boards had deviated too far from the principle
of rate differentials based on service at cost. Report of the Committee of Inquiry
into the Electricity Supply Industry, Jan., 1956, Cmd. 9672, pp. 104-105. Needless
to say, however, the Committee supplied no formula by which to draw the line
between too much and too little simplicity.

5 In addition to the treatment of rate structures in the general textbooks on public
utility and transportation economics, see Caywood's book already cited in foot-
note 1; J. M. Bryant and R. R. Herrmann, Elements of Utility Rate Determination
(New York, 1940); L. R. Nash, Public Utility Rate Structures (New York, 1933).
For a significant critical monograph on modern utility rate structures in the
United States, see Ralph Kirby Davidson’s study already cited in footnote 2. On
many technical issues, no American treatise on electric utility rates can equal that

by the distinguished British rate engineer, D. J. Bolton, Electrical Engineering

Economics, Vol. I1: Costs and Tariffs in Electricity Supply, 2d ed. (London, 1951).
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of principles, these chapters are mere essays on the nature of the
more controversial, largely unresolved, problems rather than at-
tempts at systematic development. All of them have one theme in
common: the thesis that the most formidable obstacles to further
progress in the theory of public utility rates are those raised by
conflicting goals of rate-making policy.

CRITERIA OF A DESIRABLE
RATE STRUCTURE

Throughout this study we have stressed the point that, while the
ultimate purpose of rate theory is that of suggesting feasible meas-
ures of reasonable rates and rate relationships, an intelligent choice
of these measures depends primarily on the accepted objectives
of rate-making policy and secondarily on the need to minimize
undesirable side effects of rates otherwise best designed to attain
these objectives. No rational discussion, for example, of the rela-
tive merits of “cost of service” and “value of service” as measures of
proper rates or rate relationships is possible without reference to
the question what desirable results the rate maker hopes to secure,
and what undesirable results he hopes to minimize, by a choice
between or mixture of the two standards of measurement. Not only
this: the very meaning to be attached to ambiguous, proposed
measures such as those of “cost” or “value”—an ambiguity not
completely removed by the addition of familiar adjuncts, such as
“out-of-pocket” costs, or “marginal costs,” or “average costs”—must
be determined in the light of the purposes to be served by the
public utility rates as instruments of economic policy. This is a
commonplace; but it is 2 commonplace which, so far from being
taken for granted, needs repeated emphasis.

What then, are the good attributes to be sought and the bad
attributes to be avoided or minimized in the development of a
sound rate structure? Many different answers have been suggested
in the technical literature and in the reported opinions by courts
and commissions; and a number of writers have summarized their
answers in the form of a list of desirable attributes of a rate struc-
ture, comparable to the “canons of taxation” found in the treatises
on public finance. The list that follows is fairly typical, although
I have derived it from a variety of sources instead of relying on any
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one presentation. The sequence of the eight items is not meant to
suggest any order of relative importance.

1. The related, “practical” attributes of simplicity, undt?rsta‘nd-
ability, public acceptability, and feasibilbity of app}ncauon.

2. Freedom from controversies as to proper interpretation.

_ 8- Effectiveness in yielding total revenue requirements under

the fair-return standard. P

4. Revenue stability from year to year. -

5. Stability of the rates themselves, with 2 minimum of unex-
pected changes seriously adverse to existing customers. (Com-
pare “The best tax is an old tax.”)

6. Fairness of the specific rates in the apportionment of total
costs of service among the different consumers. .

7. Avoidance of “undue discrimination” in rate relationsh{ps.

8. Efficiency of the rate classes and rate blocks in discouraging
wasteful use of service while promoting all justified types
and amounts of use:

(a) in the control of the total amounts of service supplied by
the company:

(b) in the control of the relative uses of alternative types of
service (on-peak versus off-peak electricity, Pullman
travel versus coach travel, single-party telephone service
versus service from a multi-party line, etc.).

Lists of this nature are useful in reminding the rate maker of
considerations that might otherwise escape his attention, and also
useful in suggesting one important reason why problems of practi-
cal rate design do not readily yield to “scientific” principles of
optimum pricing. But they are unqualified to serve as a base on
which to build these principles because of their ambiguities (how,
for example, does one define “undue discrimination”?), their over-
lapping character, and their failure to offer any rules of priority in
the event of a conflict. For such a base, we must start with a simpler
and more fundamental classification of rate-making objectives.

THREE PRIMARY CRITERIA

General principles of public utility rates and rate differentials
are necessarily based on simplified assumptions both as to the objec-
tives of rate-making policy and as to the factual circumstances un-
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der which these objectives are sought to be attained. Attempts to
make these stated principles subserve all special objectives and
cover all specific conditions would be hopeless. Writers on the
theory of rates are therefore at liberty to base their analyses on the
acceptance of those objectives which are of wide application and
the attainment of which may be aided by whatever tests or measures
of sound rate structure the analyses suggest.

Among these objectives, three may be called primary, not only
because of their widespread acceptance but also because most of the
more detailed criteria are ancillary thereto. They are (a) the reve-
nue-requirement or financial-need objective, which takes the form
of a fair-return standard with respect to private utility companies;
(b) the fair-cost-apportionment objective, which invokes the prin-
ciple that the burden of meeting total revenue requirements must
be distributed fairly among the beneficiaries of the service; and (c)
the optimum-use or consumer-rationing objective, under which
the rates are designed to discourage the wasteful use of public
utility services while promoting all use that is economically justi-
fied in view of the relationships between costs incurred and benefits
received.*

In actual rate cases, these three criteria of reasonable rates and
rate relationships, and particularly the last two, are by no means
always sharply distinguished. But the distinction may be illus-
trated by the imagined example of a request, submitted to a regu-
lating commission by a group of consumers, that an electric com-
pany be ordered forthwith to abandon its present, somewhat elabo-
rate, schedule of class rates, block rates, and two-part or three-part

¢These three criteria correspond to three of the four “primary functions” of
utility rates set forth in Chap. III. The function ignored for present purposes,
that of encouraging managerial efficiency, is omitted because of its more direct
bearing on the desirable criteria for a fair over-all rate of return. See pp. 262 ff,,
supra. Professor John Maurice Clark had in mind essentially the same three
criteria in writing: “The chief purposes of a rate system should be to earn a
reasonable total return, to develop the utmost use of facilities so long as every
service pays at least its differential cost, and to distribute residual costs fairly
according to the responsibility of different users for the amount of these costs.”
Studies in the Economics of Overhead Costs (Chicago, 1923), p. 322. Professor
Donald H. Wallace added a fourth possible objective: that of benefiting specific
classes of customers, such as customers of substandard income or a submerged in-
dustry. Temporary National Economic Committee, Investigation of Concentra-
tion of Economic Power, 76th Congress, 3d Session, Monograph No. g2: Economic
Standards of Government Price Control (Washington, D.C., 1941), pp. 475-478.
This fourth objective comes under the heading of “social” principles of rate making
as I have used the term in Chap. VIL
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tariffs in favor of a uniform kilowatt-hour rate_for all_customers;
throughout its franchise territory. Almostl cerltamly this proposa
would be held subject to the threefold objection: (a) 'thaL no uni-
form rate, however high, could be made to y.lel.d a fair return on
the company’s invested capital; (b) that‘, even if it could do sg rate
uniformity despite lack of cost unifgrmuy in the supply of di eremé
types of service would impose unfair b.urdeI?s on the consumers 0
the less costly services; and (c) that, quite aside fro.m. 1ts.unfanmess,
the uniform rate would result in a serious underunhzanop of plant
capacity because it would cut down the demand f‘or services (espe-
cially, for off-peak services) that could be éupp}led at mcren’xent
costs materially below average unit costs, while smnglatmg a waste-
ful demand for services that can be supplied only at increment costs
higher than the average. ' .

Some modern writers who confine their attention to wh‘at they
call the “economic” principles of public utility rates ha\./e ignored
the second of these three standards of rate makir_lg in their Qevelop-
ment of these principles, on the ground that falr_ness questions are
beyond the competence of professional economists.’® Ins_tead, th.ey
have centered attention on the third standard, gften with special
reference to its application under the constraint -oE a revenue-
requirement standard. But a refusal to recognize fairness issues as
relevant to the design of a sound rate structure would so far dwor~ce
theory from practice that these issues will not be completely ig-
nored in the discussion that follows. ‘

In the remainder of the present chapter as well as ip all of the
following chapters except Chapter XX (“The Ph11950p11y ?f
Marginal-Cost Pricing”), principles of rate structure w.xll b§ dis-
cussed under the assumption that they are designed pr.lmanly. to
subserve the three above-noted objectives of rate-making policy.
But in order to avoid extreme complexities, we §hall.n.131‘<e three
further simplifying assumptions, all of which are implicit in much
of the literature on public utility rates. . o

In the first place, we shall impute an unqualified priority to the
“fair-return” standard of reasonable rate levels despite tAhe fact,
noted in Chapter I1X, that no such priority is ac‘corded either by
legal doctrine or by rate-making practice. That is to say, we shall
assume that the rates of any given utility enterprise, taken as a

sSee Chaps. 11 and VIIL
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whole, must be designed as far as possible to cover costs as a whole
including (or plus) a fair return on capital investment.

In the second place, we shall assume the availability of a wide
range of alternative rate structures, any one of which could be
made to yield the allowed fair return on whatever capital invest-
ment is required in order to supply the demand for service. This
assumption, which implies that the utility enterprise in question
enjoys a substantial degree of monopoly power, permits us to center
attention on a choice among rate structures, any one of which
would be equally fair to investors and equally effective in main-
taining corporate credit.

And in the third place, except for incidental references, we shall
rule out all of those so-called “social” principles of rate making,
discussed in Chapter VII, which may justify the sale of some utility
services at less than even marginal or out-of-pocket costs.

IMPORTANCE AND LIMITATIONS OF THE
PRINCIPLE OF COST OF SERVICE

Without doubt the most widely accepted measure of reasonable
public utility rates and rate relationships is cost of service. In the
literature, this measure is generally given a dominant position even
by writers who insist upon, or reluctantly concede, the necessity
for deviations from cost in the direction of value-of-service prin-
ciples or of various “social” objectives of rate making. In actual
practice there is usually an obvious, marked degree of correlation
between the relative charges for different amounts and types of
service and the relative costs of rendition. To be sure, local transit
rates, with their customary flat fares regardless of distance and
(even more important) regardless of time of travel come close to
providing an outright exception. But intercity railroad rates, de-
spite their many familiar departures from cost principles ¢ and
despite their notorious failure to accord well with any other sane
principles of rate making, bear important partial correlations with

® Referring to railroad rates, the Interstate Commerce Commission said: “Costs
alone do not determine the maximum limits of rates. Neither do they control the
contours of rate scales or fix the relations between rates or between rate scales.

Other factors along with costs must be considered and given due weight in these

aspects of rate making.” 262 I.C.C. 693, quoted by Justice Douglas in New York
v. United States, 331 U.S. 284, 328 (1947).
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relative costs. Thus, by and large, Pullman fares are much higher
than coach fares; charges for the shipment of ten tons of any given
class of freight are much higher than charges for the shipment of
one ton; and freight rates from New York City to points in Cali-
fornia are far higher than freight rates from New York City to
Albany. Electric utility rates deviate from a cost standard much
less than railroad rates. But it is a testimony to the prestige of this
standard that, whenever actual or proposed electric tariffs are criti-
cized for their asserted unfairness, the criticism usually takes the
form of the contention that the rate relationships fail to conform
to cost relationships. When this complaint is made before a public
service commission, the defenders of the rates are likely to feel in
a much stronger position if they can meet it on its own ground,
without having to rely on value-of-service arguments in support of
preferential rates to favored classes of customers.

The basic reasons in support of a cost-of-service standard of pub-
lic utility rates and rate relationships have already been discussed
at length in the early chapters of this book, particularly in Chapter
1V. Here we may recall that the defense rests both on considera-
tions of fairness as among the different customers and on considera-
tions of optimum utilization or “consumer rationing.” As to the
issue of fairness, a cost-price standard probably enjoys more wide-
spread acceptance than any other standard except for the even
more popular tendency to identify whatever is fair with whatever
is in one’s self-interest. As to the issue of optimum utilization, this
same standard (or, at least, a standard of the same name) comports
with the “consumer sovereignty”’ principle, under which public
utility consumers should be encouraged to take whatever types of
service, in whatever amounts, they wish to take as long as they are
made to indemnify the utility enterprise for the costs of rendition.

NECESSARY DEVIATIONS FROM A COST-OF-SERVICE STANDARD

In view of what has just been said, one might suppose that “the
theory” of public utility rate structures or rate differentials would
call for the acceptance of no basic principle of reasonable or non-
discriminatory rates other than a mere extension of the very prin-
ciple already accepted in the determination of entire rate levels,
namely, the principle of service at cost. Just as, under the fair-
return standard, rates as a whole should cover costs as a whole, so
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the. rates for any given class of service (passenger versus freight,
rem_clential versus commercial, etc.) should cover the costs of sup-
pl.ymg that class, and so the rates charged to any single customer
within that class should cover the costs of supplying this one
customer. Under this assumption, the theory of rate structures
would be reduced to a mere theory of cost determination through
the aid of modern techniques of cost accounting and cost analysis.

Unfortunately, however, no such simple identification of “rea-
sonable” rates with rates measured by costs of service is attain-
al.)lcf; and this for several reasons, three of which will now be
distinguished. The first of these reasons may be called “practical,”
whe}*eas the other two are theoretical and are based on the no;l-
additive character of the costs attributable to specific classes and
units of service.

Exc.essive complexity of cost relationships. The “practical” rea-
sons lie in the extreme difficulties of cost-of-service measurement
together with the fact that, even if all specific costs could be meas-
ured, they would be found too complex for incorporation in rate
sc.hedules. Most public utility companies supply many different
kinds of service even when they confine their activities to nothing
but electricity, or gas, or telephone service, etc. In a very real sense,
moreover, the supply of any one type of service to thousands of cus-
tomers at different locations constitutes the supply of a different
prodt.Jct to each customer. Equally truly, service rendered at any
one time is not the same product as is otherwise comparable service
rendered at another time.

. Bu't Fhese millions of different service deliveries by a single pub-
lic utility company are produced in combination and at total costs
most of which are joint or common either to the entire business or,
else to some major branch of the business. Under these circum-
stances, the attempt to estimate what part of the total cost of
operating a utility business constitutes the cost of serving each
individual consumer or class of consumers would involve a hope-
lessly elaborate and expensive type of cost analysis.” For this reasI:)n

’John Alden Bliss has sent me a quotation from a report by Alex Dow, form
chanrman_ of the Detroit Edison Company, to the effect that his com an h:t;
been obliged to reply on the one hand to the customer who thinks Fhaty rat
should be uniform per kilowatt-hour and on the other hand to the man "w}:3s
wants us to determine so exactly the cost of service to each customer that .
power _plants and distribution systems would become merely unavoidabl e-
liminaries to the operation of a meter department.” The TNEC Monogra;h %2.
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alone, the most that can be hoped for is the development of tech-
niques of cost allocation that reflect only the major, more stable,
and more predictable cost relationships.

But even if, through the miracles of electronic computers and
of modern techniques of mathematical analysis, all significant cost
differentials could be measured without inordinate expense, they
would then be found far too numerous, too complex, and too vola-
tile to be embodied in rate differentials. Stability and predictability
of the charges for public utility services are desirable attributes;
and up to a certain point—or rather, up to an indeterminate point
—they are worth attaining even at the sacrifice of nice attempts to
bring rates into accord with current production costs. Indeed, un-
less rate-making policies are sufficiently stable to permit a con-
sumer to predict with some confidence what his charges will be if
he decides to equip his home or his factory to take the contemplated
service and then to buy the service, a cost-price system of rate mak-
ing will be self-defeating when viewed as a means of securing a
rational control of demand.

These practical considerations leading to the design of rate struc-
tures that ignore many cost differentials are illustrated by the
general uniformity of rates for gas, electricity, telephone service,
and water supply throughout an entire city, despite distances from
source of supply, differences in density of population, and other
differences that may have a material bearing on relative costs of
service. Indeed, in some parts of the country, the rates of large
electric power systems are uniform, or almost uniform, throughout
the state, no distinction being made between urban and rural
areas. Critics of this “blanket rate” policy may well be right in

insisting that it carries the principle of uniformity too far.? But the
criticism is leveled merely against an excessive disregard of cost
differentials in rate making.

Failure of the sum of differential costs to equate with total costs.

32, cited in footnote 4, supra, quotes at page 4 from an opinion by Chairman
Malibie of the New York Public Service Commission reading in part: “In every
business, there is always a large percentage of customers, who are served at less
than cost, for the reason that it has been found impracticable to devise and apply
a system of cost accounting and computation which would carry out the principle
literally; and if it were done, it would result in such an elaborate and compli-
cated schedule of rates that the public could not understand it and few could
apply it.”
sSee Chap. VII, pp. 112-118, supra.
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We come now to a further limitation of the cost-of-service prin-
ciple of rate structures—this one of critical concern when the rates
must be made to yield a fair over-all return. It lies in the nonaddi-
tive character of the costs allocable, on a cost responsibility basis,
to specific classes and quantities of utility service. In view of this
failure of “the sum of the parts to equal the whole,” the require-
ment that rates as a whole shall equal costs as a whole cannot be
reconciled with a requirement that each consumer shall pay only
the costs for which he, and no one else, is causally responsible; nor
can it be reconciled with a requirement that each major class of
consumers shall pay rates designed to cover the costs of serving that
class, no more and no less. In consequence, save under circum-
stances that could occur only by rare coincidence, one of the two
cost principles—the total-cost principle or the specific-cost prin-
ciple—must give way. And, under the assumption of this chapter,
the principle that must yield is that of service at cost as a measure
of particular rates and rate relationships.

In stressing this probable conflict between the over-all-cost stand-
ard of entire rate levels and the specific-cost standard of the rate
structure, the literature on rate theory has attributed it primarily
to the distinction between average cost and incremental or margi-
nal cost—a distinction familiar to the economic textbooks on the
theory of price determination. This distinction will now be noted,
although a second distinction will receive attention later. The
point is that, when multiple products, or even multiple units of the
same product, are produced jointly or in common, by an organi-
cally whole productive process, the only costs allocable solely to
any given product or amount of product are differential costs. They
are measured by a comparison between the total costs of the entire
operation with the given output included, and the total costs with
that output excluded.®

The most familiar and most significant form of a differential
cost is incremental cost—the increment in total cost that will result
from superimposing the production of the particular amount and
type of product under inquiry on the other production. A special

*Under limited conditions, however, it is permissible to regard the net cost
of one product, among a complex of jointly produced products, as measured by

the total cost of producing the whole complex minus the proceeds of the sale of

all the other products. These other products are then treated as by-products in
the strictest sense of this term.

Sthese differential or.i rginal costs are nonadditive |
except Under special conditions. For the determinaty the cogtf?
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type of incremental cost, important for the theory of pub.li‘c utility
rates, is marginal cost—a concept subject to various definitions b}lt
here best defined in a loose way, as the incremental cost, per unit,
of producing a relatively small increment of a given product.’® B-lh

of any particular type and amourit of output assumes the Eon"tirin(i’é'
production of the rest of the output, an assumption which is shifted\ ;
when the costs of other types and amounts of output are und )
inquiry.

What Kas just been said as to the nonadditive nature of differen-
tial or incremental costs applies to all public utility companies
which produce services of different kinds for many different people
and in many different amounts. With an electric utility company,
for example, the only cost specifically allocable to the residential
service, and not to any other service, is the excess in total cost over
what would be the cost of supplying all services other than resi-
dential. And the same statement would apply to an attempt to
measure the cost that a company has actually incurred, or would
incur in the future, in supplying a particular amount of service to
any single consumer. The usual assumption is that, if the incre-
mental costs of all services, separately measured, were added to-
gether, they would fall materially short of covering total costs—an
assumption based on the belief that most public utility enterprises
operate under conditions of decreasing costs with increasing out-
put. When this assumption is valid, it implies that a public utility
company cannot cover its total revenue requirements without
charging more than incremental costs for at least some of its services.

The nonadditive character of the costs specifically allocable, on
a cost-responsibility basis, to the different classes and amounts of
public utility services has often been disguised by the acceptance
of elaborate full-cost apportionments which begin with total costs
and apportion these costs among the various classes of service as
one might divide a pie among the members of a dinner party,
leaving no residue for the kitchen. These “fully-distributed-cost”
apportionments are especially familiar in the railroad field, where

10 Marginal cost is sometimes defined as the increasc in total cost resulting from

the production of one additional unit of the product. But a one-unit margin is
too narrow for most rate-making purposes.
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they have been made under formulas developed by experts in the
Interstate Commerce Commission. One such apportionment seems
to indicate that the railroads of the United States, taken altogether,
have been suffering annual losses of many millions of dollars per
year on their passenger business. The usefulness of these appor-
tionments is a debatable subject, which will be discussed in Chap-
ter XVIIL But, in any case, their merits must rest on a claim that
they represent, not a finding of the costs definitely occasioned by
this class of service rather than that, but rather a fair or equitable
division of total costs or else a statement of relative, not absolute
costs. Even the cost analysts who make these full-cost apportion-
ments recognize this fact implicitly when they concede, as they
usually do, that a company may find it profitable to sell some classes
of service at less than their imputed costs.!?

The “cost” used as a measure of total revenue requirements is
not the same kind of cost as the “cost” most clearly relevant to the
design of the rate structure. The source of the previously discussed
discrepancy between the total costs of an entire utility business and
the sum of the costs causally allocable to the particular amounts
and types of service lies in the distinction between average total
costs and incremental or marginal costs. Whenever this discrepancy
prevails, which it will do if the public utility company is operating
under conditions of decreasing unit cost with increasing rates of
output, rates set at incremental cost would tend to fall short of total
costs. But we must now note another reason why the sum of the
costs attributable to the specific services of a public utility company
may fail to reflect the total costs of running the entire business.

2 Public utility companies have sometimes invoked a marginal or incremental
cost principle in defense of special rate concessions to very large customers, the
defense resting on the contention that the revenues from this favored service will
cover, or more than cover, all additional costs of its production. The weakness
of this defense lies not, as sometimes asserted, in the invalidity of the incre-
mental cost principle, but rather in a company’s unsymmetrical proposal to base
the preferential rate on incremental cost while basing the other rates on residual
cost. Even this latter proposal may be justified in special cases; but the practice
constitutes a form of rate discrimination, not a form of cost pricing. Its reasoning
has been rejected as a defense against the charge of unlawful discrimination under
the provisions of the Robinson-Patman Act. See Herbert F. Taggart, Cost Justifi-
cation, Michigan Business Studies, Vol. 14, No. 3 (Ann Arbor, 1959), pp. 538-530:
“The differential cost approach to cost justification is totally unacceptable. This
means that a cost cannot be ignored merely because a given cost category would
not be changed by the acquisition or loss of a certain customer or order or quan-
tum of production.” See also Frederick M. Rowe, “Cost Justification of Price
Differentials under the Robinson-Patman Act,” g Columbia Law Review 584-617
at 594 (1959).
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This reason lies in the important distinction between historical or
“sunk” costs and anticipated or ‘“escapable” costs. A company’s
total revenue requirements, as measured under a fair-return stand-
ard, depend on liabilities and quasi liabilities for the payment of
operating expenses and capital costs already partly predetermined
by earlier transactions, including earlier purchases of plant, land,
and other resources. On the other hand, the costs most clearly
relevant to the determination of specific rates, at least under an
optimum-utilization objective of rate-making policy, are those
anticipated costs that can still be escaped or minimized by a con-
trol of output. This important distinction between the two types
of cost is drawn most sharply when the revenue requirements are
determined under an original-cost rule of rate making.!? But the
distinction remains, though in a blurred status, even under a so-
called “fair-value” rule as actually applied by courts and commis-
sions.

In short, then, there are two quite different sources of possible
conflict between a cost-price system of reasonable rate levels and a
cost-price system of specific rates and rate relationships. But, if
the revenue requirements of the company are lower than would
be the requirements of a new company, as they are likely to be dur-
ing a period of rising construction costs and rising site values, the
Lwo sources of conflict may result in a partial offset. It is with this
possibility in mind that some economists, who view with regret the
necessity of charging public utility rates in excess of marginal costs,
have tended to favor an original-cost type of rate base during a
period of price inflation.

THREE WAYS BY WHICH TO RECONCILE THE COST-OF-SERVICE
PRINCIPLE OF INDIVIDUAL RATES WITH THE MANDATE OF A
FAIR OVER-ALL RETURN

For the reasons just suggested, rates based merely on specific or
incremental or marginal costs might well suffice, on occasion, to
yield adequate, or even more than adequate, total revenues under a
fair-return standard. But the general principles of public utility
rates dare not rely on such a convenient harmony. Instead, they

1See pp. 7577, supra. In Chap. I of his Economics of Sellers’ Competition (Balti-
more, 1952), Professor Fritz Machlup stresses the impossibility of a rational allo-
cation of the historical costs of standard accounting when the assumed objective
is to determine the specific costs of producing any given product among a com-
plex of products.
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must apply to situations in which a public utility company, in order
to cover its operating expenses plus a fair return, must charge more
than incremental costs for much of its service—more, that is, than
any costs definitely assignable to specific renditions of service on a
cost-responsibility basis. In these situations, which are usually
assumed to be typical of American railroads and public utilities,
the problem then becomes that of devising rules of rate design
under which there can take place a recovery of total revenue re-
quirements without too severe disregard of principles of equitable
cost apportionment, and with a minimum sacrifice of standards of
optimum utilization of service.

Some of the modern literature of rate theory approaches this
problem by treating a rate as composed of two parts: a minimum
rate, called a “price,” and a surcharge, called a “quasi tax.” ¥3 Sub-
ject to important reservations, the “price” component should be set
at marginal cost—at the specific cost that can be imputed on a causal
basis to a relatively small increment of service. The surcharge, on
the other hand, is a charge in excess of specific cost and is designed
to yield an appropriate share of the unallocable total costs.

The significance attached to this somewhat artificial distinction
between the price component and the surcharge component of a
utility rate lies in the different functions performed by the two
elements. In setting a minimum rate, the “price” is deliberately
designed to create a barrier against wasteful or distorted use of the
service in question. That is to say, up to this point any tendency
of the rate to restrict consumption is deemed a desirable tendency.
On the other hand, the surcharge is imposed merely for the sake
of yielding necessary income to the company, and insofar as it also
operates further to restrain the use of the service, this result is re-
garded as an undesirable side effect.’ Hence, the problem faced by

13For example, Marcus Fleming, “Optimal Production with Fixed Profits,”
Economica, Aug., 1953, pp. 215-236. The conception of railroad rates as a form
of tax insofar as they exceed out-of-pocket cost, and especially insofar as they
are based on “value-of-service” considerations, has had a long tradition. Langdon
recalls that the Interstate Commerce Commission expressed this point of view in
its first Annual Report, 1 1.C.C. Rep. 31 (1887). Jervis Langdon, Jr., “Regulation
of Competitive Business Forces: The Obstacle Race in Transportation,” 41 Cornell
Law Quarterly 57-92 at 86, note 165 (1955)-

% This statement must be qualified in recognition of the requirement that if a
surcharge is imposed on any one service, counterbalancing surcharges must also

be imposed on alternative services in order to avoid distortionate substitutions.
See Chap. XIX.
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rate theory is that of suggesting rules for the determination of sur-
charges, over and above marginal costs, that will yield the required
total revenue with the minimum of incidental harm in the form
of curtailment of service otherwise worth rendering. But “mini-
mum harm” cannot be identified with minimum curtailment of
consumption in terms of physical intake such as kilowatt-hours,
cubic feet of gas, or passenger miles. For, if the curtailment applies
to service for which potential consumers would be willing to pay
only slightly more than mere incremental costs of production, the
Joss of benefits is less serious than that resulting from equal curtail-
ment of service which potential consumers would value at far
more than marginal cost.

The problem of determining what surcharges will impose the
least serious harm in the form of curtailments and distortions of
use of service when the rates as 2 whole must yield total revenue
requirements is perhaps the most complex and most difficult prob-
lem of modern rate theory. Not only does it require for its solution
highly involved mathematical analysis; in addition, the application
of this analysis depends on a knowledge of cost functions and of de-
mand functions that practical rate makers simply do not and cannot
possess. How far these refinements of theory may lend themselves
to practical use in the future is a question on which I venture no
opinion. But certain elementary aspects of the problem can be dis-
cussed without reference to the tools of mathematics; and they will
be discussed in Chapter XIX, on rate discrimination.

Broadly speaking, if one assumes that ideal rates, viewed from
the standpoint of the optimum use of service, would be rates set at
marginal cost, there are three alternatives, or rather types of alterna-
tives, by which one might seek to approach this optimum while
imposing rates designed to meet total revenue requirements.!®
Under the first alternative, rates for different types of service would
be made directly proportional to marginal cost, each rate exceeding
the correlative marginal cost by the minimum fixed percentage
necessary to cover total costs, say 20 per cent. Under the second

15 A fourth alternative would be the apportionment of the burden of the cost
residues, over and above marginal costs, by reference to some “social” principle
of rate making in line with the fourth possible criterion of a sound rate structure
mentioned by Professor Wallace in the article already cited in footnote 4. But the

application of these social principles would not be consistent with the acceptance
of marginal or out-of-pocket costs as setting the lower limits of utility rates.
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alternative, rate differentials would be designed to cover cost dif-
ferentials as between substitute classes of service. Under the third
alternative, rates would be deliberately “biased” through the im-
position of higher surcharges, relative to marginal costs, for those
types and amounts of service for which the demand is relatively
inelastic, and through the concession of lower surcharges (or even
of relief from any surcharge) for types and amounts of service for
which demand is relatively elastic. This last-named practice is an
application of the familiar “value-of-the-service” principle of rate
making, otherwise known as the principle of charging what the
traffic (or what the market) will bear.

Before turning to another aspect of the problem of rate making
raised by a failure of rates based on incremental or marginal costs
to yield adequate total revenues, let me note that the “synthetic”
approach just outlined, according to which the rates are conceived
of as built up by the superimposition of appropriate surcharges on
minimum rates set at marginal costs, is not in widespread use in
actual rate making. Instead, the rates are more likely to be derived
in part from apportioned total costs, with marginal or out-of-pocket
costs serving only to set the lower limits below which no rates will
be fixed under a value-of-service principle. The nature and signifi-
cance of these fully apportioned costs will be discussed at length
in Chapter XVIIIL.

AGGREGATE CLASS COST AS A RATE-MAKING STANDARD
INTERMEDIATE BETWEEN TOTAL COST AND MARGINAL COST

In order to draw the distinction between total costs and specific
costs in its sharpest form, we have so far contrasted these costs at
their extreme ends. That is to say, we have identified total costs
with a company's entire revenue requirements, whereas we have
identified specific costs with the incremental costs of a very small
output of service—marginal costs. But we must now consider the
possible relevance for rate-making purposes of costs intermediate
between grand-total costs on the one hand and marginal costs on
the other. These intermediate costs are illustrated in the railway
field by the distinction between the costs of passenger service and
the costs of freight service, or by the distinction between the costs
of the Eastern Division and the costs of the Western Division. In
the electric power field, they are illustrated by the costs of supply-
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ing major classes of customers, such as domestic, commercial, indus-
trial, street lighting, electric railway, and rural. Each of these major
classes can be divided into numerous subclasses for purposes of
cost analysis. But we may ignore this complication in raising the
question whether public utility rates should be designed to make
domestic consumers as a group pay for domestic-service costs as
a whole, and so on through the entire list of service classes.

This is a controversial question, among other reasons because it
raises the further question as to the relevant definition of group or
class costs. Here economists and utility cost analysts are likely to
differ. The analysts have tended to identify class costs with some
“reasonably” or “fairly” apportioned share of the total costs;
whereas most economists would define the cost of serving any one
class of consumers in terms of differential costs. Thus, for a rail-
road company, the only costs which economists would consider
allocable to the passenger business and not the freight business
would be whatever costs the railroad would save by dropping this
business or avoid by refraining from taking it on. So also, to an
electric company, the only cost that can be assigned definitely and
solely to the supply of the residential service is the cost of adding
this service to the other services, or alternatively the saving in cost
that would result from closing down the residential-service depart-
ment while continuing to supply industrial power, street-lighting
service, etc. These two types of differential costs may differ widely
in amount; but we may accept incremental costs as the more signifi-
cant type with respect to an expanding public utility business.

Having defined a class cost as an increment cost, albeit a cost of
a very large increment, we now face the question whether this is a
cost to be covered, as a minimum, by the revenues received from
the sale of all services falling within this class. Consistency with
the full-cost principle of entire rate levels (unless this principle is
adhered to merely for reasons of financial necessity) requires an
affirmative answer. That is to say, just as each individual consumer
should pay rates at least sufficient to cover the costs allocable ex-
pressly to him, so also the domestic consumers as a group should
pay rates at least sufficient to cover the incremental costs of supply-
ing that group. Failure to meet this standard of intermediate-cost
coverage would involve internal subsidies, contrary to the spirit of
financial self-sufficiency.
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MAJOR CRITERIA OF A SOUND RATE
STRUCTURE ILLUSTRATED BY AN
IMAGINARY EXAMPLE OF ELECTRIC-
UTILITY RATE MAKING .

Despite the early warning that the reader must look elsewhere for
concrete examples of public utility rate structures, I have thought
it worth while to close this chapter with an imaginary example of
an electric-utility enterprise which starts business witha tariff of
the simplest form and which faces the need to practice various
forms of rate differentiation in pursuit of the objectives of rate-
making policy already set forth. Steam generation of power is
assumed. The example is grossly oversimplified, and instead of fol-
lowing the actual historical trends of American electric-rate design,
it is deliberately tailored for illustrative purposes. In order to fol-
low the simplifying assumption of a rigid, fair-return standard of
entire rate levels, we shall suppose that the company, which might
be 2 municipally owned “public corporation,” is under a mandate
to secure a 6 per cent rate of return on capital investment but seeks
to attain this goal by a fair apportionment of total costs among the
different consumers and by resort to rate differentials designed to
encourage the optimum use of its service.

1. THE INITIAL TARIFF: UNIFORM RATE PER KILOWATT-HOUR

Commencing business at a time when electric supply has but
little use other than for illumination, with the anticipated result
that use of service will be fairly homogeneous, our company de-
cides in favor of a completely uniform, single rate of charge. This
rate, of course, must equal the average total cost of service, in-
clusive of the 6 per cent rate of return. But there remains a choice
as to the unit of service to which the uniform rate shall be applied.
Among a variety of alternatives, three receive closest considera-
tion: a uniform charge per customer; a uniform charge per unit
of energy (kilowatt-hour); and a uniform charge per unit of the
customer’s maximum monthly kilowatt demand.

Uniformity of charge per customer (say, $10 per month for any
desired quantity of service) has charm in avoiding metering costs.
Nevertheless, it is soon rejected because of its utter failure to
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recognize either cost differences or value-of-service differences be-
tween large and small consumers. The choice between a uniform
rate per kilowatt-hour and a uniform rate per kilowatt of maxi-
mum demand presents a nicer problem, especially so since the en-
gineering consultants disagree as to whether the total costs of the
business will vary more nearly with changes in output of energy
or with changes in customers’ maximum loads. But the decision is
finally in favor of the kilowatt-hour charge, not so much for rea-
sons of cost analysis as for reasons of the greater familiarity, and
hence the greater public acceptability, of a charge based on amount
of service in a popular sense of this term. There is the additional
consideration that, if no charge whatever is made for off-peak con-
sumption of energy, consumers will waste the service by careless-
ness in turning off their lights—a serious source of loss to the com-
pany since fuel costs in these early days of the industry are high
because of the inefficiencies of available prime movers.

Accordingly, the company commences business with a rate of
20¢ per kilowatt-hour for any amounts of service to any consumers
located within its franchise area. The 20¢ rate represents the esti-
mated average total costs of electric service inclusive of the 6 per
cent rate of return.

2. THE INTRODUCTION OF QUANTITY DISCOUNTS THROUGH
RESORT TO A BLOCK-ENERGY RATE

By an amazingly good stroke of luck, the 20¢ rate per kilowatt-
hour actually yields the estimated 6 per cent rate of return. But it
obtains this yield in the face of serious deficiencies from the stand-
point of the two other major objectives of rate-making policies. In
the first place, in treating the total cost of the business as if it
varied directly with changes in the kilowatt-hour output of energy
—a grossly false assumption—it violates the most widely accepted
canon of fair pricing, the principle of service at cost. In the sec-
ond place, the uniform rate is so high relative to incremental costs
that it discourages customers from increasing their consumption
even though they would be ready to pay follow-on rates well in
excess of incremental costs.

In order to meet these deficiencies, the company decides to in-
troduce a practice familiar in the marketing of commodities at
retail, the practice of quantity discounts. However, it departs from
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the traditional form of this practice by the use of block-energy
rates.!® For the first 25 kilowatt-hours of use per month, a consumer
is charged 20¢ per kilowatt-hour as before. For the additional en-
ergy up to 5o kilowatt-hours per month he is charged 10¢ per
kilowatt-hour. Finally, for all consumption in excess of 50 kilowatt-
hours per month he is allowed a g¢ rate. The lower rates for the
second and third blocks are justified partly on cost grounds and
partly on value-of-service considerations. As to the cost grounds,
it is believed that an increase in consumption per customer will
result in a less than proportionate increase in cost of service, chiefly
because, within any presently contemplated limits of use, it will
not require any expansion of the present capacity of the distribution
system. ’

3. THE INTRODUCTION OF CLASS RATES!: DISTINCTION BETWEEN
INDUSTRIAL CONSUMERS AND RESIDENTIAL CONSUMERS

The change from a uniform rate per kilowatt-hour to a block
rate which allows quantity discounts proves to be a material im-
provement in actual practice. By reducing its rates for increased
consumption the company is able to earn its required 6 per cent
rate of return even without any increase in charges to small cus-
tomers. Despite this fact, the change leaves much to be desired.
The chief deficiency of the new tariff lies in its failure materially
to improve the company'’s system load factor. Even at the terminal
block rate of 5¢ per kilowatt-hour, electricity is put to only limited
use except for lighting. As a result, the company’s expensive plant
lies largely idle except for a few hours in the evening. What is
needed, therefore, is some change in the tariff designed to en-
courage off-peak use of power. At the present time in the com-
pany’s development, before the days of many tempting electrical
appliances for household use, the most promising source of off-
peak use lies in the industrial consumer, who may possibly be
induced to stop using his own steam engine and, instead, to buy
electric power during the daytime in order to drive his machinery.

18 “This type of rate specifies certain prices per kilowatt-hour for various kilowatt-
hour blocks, the price per kilowatt-hour decreasing for succeeding blocks.” Cay-
wood, Electric Utility Rate Economics, p. 43. The block-meter rate has almost

completely superseded the step-meter rate, which applies to a customer’s entire

consumption of energy the same rate per kilowatt-hour decreasing with increases
in consumption.
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But the only hope of encouraging widespread industrial purchase
lies in the concession of rates low enough to induce factories not
only to use electric power but also to purchase this power from the
company instead of producing it in their own generating plants.

In order to meet this situation, the company decides to split its
service into two classes: residential and small commercial service
(which we shall also call residential for convenience) and indus-
trial power service. The residential rates are reduced 20 per cent
so that they are now 16¢ for the first block, 8¢ for the second block
and 4¢ for the third block. But the industrial power rates are still
lower—let us say 4¢ per kilowatt-hour for monthly consumption
up to 10,000 kilowatt-hours, 3¢ from 10,000 to 50,000 kilowatt-
hours, and 2¢ for all consumption in excess of 50,000 kilowatt-hours.
While, at least from a superficial standpoint, the grant of lower rates
to power users may be said to constitute discrimination against the
residential users, the discrimination—if so it may be called—
will actually operate to the advantage of the residential users them-
selves since they will receive a rate reduction that could not other-
wise be given them.

4. THE INTRODUCTION OF A TWO-PART RATE FOR INDUSTRIAL
POWER: A DEMAND CHARGE AND AN ENERGY CHARGE

As already noted, the introduction of the low, industrial-power
rate was designed to find useful, compensatory work for plant ca-
pacity that had been almost idle except during the evening hours.
This objective, it was hoped, might be attained by the concession
of below-average-cost rates to the one major group of customers
that could be expected to use the service largely during the off-
peak hours. To a material degree, moreover, these hopeful ex-
pectations have proved justified. The new industrial load has in-
creased the system load factor from 15 to 25 per cent, so that an
85 per cent plant idleness has been reduced to a 75 per cent idle-
ness, a striking improvement. Again, as in the shift from step two
to step three, the change has been for the better.

But it is still far from good enough, especially so since the class-
rate differentiation has one serious flaw: namely, in its identifica-
tion of industrial use with off-peak use, and of residential use with
on-peak use. True, in an early stage of electric-appliance history,
the latter identification was not too far from reality. But much of
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the industrial-power use now overlaps the peak of the residential
use, with the result that a material fraction of the industrial power
has to be supplied at high, peak-time costs. Indeed, some industrial
consumers confine most of their outside purchases of power to
seasons and hours when the utility plant is operating close to full
capacity, relying on their privately owned generating plants to pro-
duce their base-load power.

What is needed, therefore, is an industrial-power rate which
makes a nicer distinction among different consumers than the
mere distinction between larger and smaller consumers. For this
purpose the company, taking its lead from a famous British elec-
trical-utility engineer, Dr. John Hopkinson, introduces a two-part
rate composed of an energy charge and a demand charge.!” The
demand charge for each industrial-power consumer is based on the
maximum (go-minute period **) demand of this customer during
the previous twelve months, as measured in terms of kilowatts
(rather than kilowatt-hours) by a maximum-demand meter. For
any one month, the customer’s bill is made up of the sum of the
energy charge and of the demand charge. As a result, the consumer
with the higher load factor pays a lower charge per kilowatt-hour
than the consumer of the same amount of energy at a lower load
factor.

The full rationale of this Hopkinson, two-part rate is far from
simple. But the rationale usually given (although it will serve only
as a first approximation) is that the two-part rate distinguishes be-
tween the two most important cost functions of an electric-utility
system: between those costs that vary with changes in the system’s
output of energy, and those costs that vary with plant capacity and
hence with the maximum demands on the system (and subsys-
tems) that the company must be prepared to meet in planning its
construction program.

But, whatever its rationale from the standpoint of cost analysis,
the introduction of the two-part industrial-power rate results in an
improved use of existing plant capacity; and it gives such promise

¥ See Caywood, Electric Utility Rate Economics, pp. 48-50, 15g.

# This period may vary from fifteen minutes to one hour or more. The use of
a substantial period of time rather than a more nearly instantaneous period is
said to have a twofold rationale: first, that electrical generation and distribution
systems can stand heavy overloads for short periods; secondly, that the longer the
period, the higher is the probability of coincidence between an individual cus-
tomer’s peak and the system or subsystem peak.

CRITERIA OF A SOUND RATE STRUCTURE 311

of increased power revenues, with only minor increases in the to-
tal costs of serving this class of business, that the company finds it
feasible again to reduce its residential rates. The favorable effect
of the demand charge on the power revenues is expected to result
chiefly from three responses on the part of existing or potential
power customers: first, from a tendency of existing customers to
spread their loads over a longer period in order to minimize their
demand charges, instead of bunching them during short periods
likely to coincide with the heavy loads of other customers; sec-
ondly, from the deterrent effect of the demand charge on those in-
dustrial customers who, although operating their own private
power plants, have hitherto relied on the company to carry their
peak loads; and thirdly, from the fact that the two-part rate, which
works to the advantage of a consumer with a high load factor, will
offer the more favorable terms precisely to those consumers who
are in the best position to resort to private generating plants if
unsatisfied with the rates charged by the central station.

To be sure, the Hopkinson two-part rate, in the form here en-
visaged, is subject to one serious criticism in making the demand
charge depend on the maximum demand of the individual cus-
tomer at any time of day or season, rather than on his demand at
the time of the system or distribution peak. But as to this objection,
discussion will be reserved for Chapter XVIII.

5. THE INTRODUCTION OF AN OVERT OR CONCEALED THREE-PART
RATE: CUSTOMER CHARGE, ENERGY CHARGE, AND
DEMAND CHARGE

As already noted, the two-part Hopkinson rate is based on the
assumption that one part of the total costs of an electric-utility
business is a function of the output of energy of the system whereas
another part is a function of plant capacity and hence of all costs
related to this capacity. But this twofold distinction overlooks the
fact that a material part of the operating and capital costs of utility
business is more directly and more closely related to the number
of customers than to energy consumption on the one hand or maxi-
mum kilowatt demand on the other hand. The most obvious ex-
amples of these so-called customer costs are the expenses associated
with metering and billing. For residential customers these latter
expenses may amount to $1 a month per customer. For industrial
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power users, the metering and billing expenses may be much
higher. In addition, moreover, each industrial power user is likely
to have expensive transformer and switching equipment devoted
exclusively to his use. The capital costs and maintenance costs of
such equipment are properly included as a customer cost (or, per-
haps more accurately, as an individual demand cost rather than a
system demand cost), in that they reflect a cost imposed by the in-
dividual customer even if and when he consumes no power what-
ever.

Having in mind these customer costs, our company decides to
make a more or less direct allowance for them in its rates for charge
of service. As to its residential rate, it first contemplates a customer
charge of $1 per month, which would be added to the kilowatt-
hour charge as a part of the monthly bill. However, this proposal
meets with such opposition on the part of customers, who contend
(erroneously but bitterly) that it is an attempt to charge them
“something for nothing,” that the company modifies its plan by
introducing a $1.50 minimum monthly bill. Unlike the overt cus-
tomer charge, this minimum bill permits the customer to consume
up to 10 kilowatt-hours of energy without further payment. From
the standpoint of cost analysis, it is decidedly inferior to an un-
qualified customer charge. But this inferiority is held to be out-
weighed by its greater palatability from the standpoint of the pub-
lic taste.1®

As to the industrial power rate, the unpopularity of an outright
customer charge is not so serious, since power customers are sophis-
ticated purchasers of electric energy. Nevertheless, even here the
charge is incorporated in a minimum demand charge. The intro-
duction of the (concealed) customer charge is significant chiefly
for the residential consumer. Here it reduces the number of con-
sumers who, because of their small use of energy, impose an out-
of-pocket loss on the company.

The additional revenues derived from the minimum charge,

*See Hubert F. Havlik, Service Charges in Gas and Electric Rates (New York,
1938). In considering the proposed elimination of a service charge in the nature
of' a_customer chflrge, the Missouri Commission said: “It is puerile for our com-
mission to enter into the many scientific principles of rate making which support
the se'rvxce.charge when the supporting public is unable or refuses to compre-
hend its scientific structure. Its continuance is and will continue to result in in-
jury to the business of defendant.” Stanley v. Harvey Elec. Lt. & Pr. Co., PUR

1921 E, 681. But a commission has some responsibility toward the education of the
public in a matter of this kind.
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combined with the saving in expenses resulting from the aban-
donment of service by those unprofitable consumers who decline
to pay this charge, makes possible a reduction in the block-energy
rates. The company decides to apply this reduction entirely to the
tail-end block in order to promote the use of electricity by residen-
tial consumers. While the resulting rate for energy in excess of
50 kilowatt-hours per month is well below the average rate for
residential consumption, it is justified on economic grounds in
that it at least covers incremental costs, so that the residential con-
sumer of large amounts of service is not enjoying an overt subsidy.
The low terminal rate is further justified by the probability that
the residential consumer who uses unusually large amounts of elec-
tricity will be using most of the excess for nonlighting equipment
operated at off-peak hours. Unfortunately, this assumption that the
larger use means a higher degree of off-peak use will be belied in
many individual cases—especially so because the amount of use
depends indirectly in part on the size of the consumer’s residence.
But the company, after considering an allowance for this size-of-
house variable, perhaps by resort to a fixed monthly charge based
on number of rooms, decides against the proposal—partly in view
of its obvious theoretical infirmities and partly in view of its un-
popularity.2®

6. DIFFERENTIAL RATES FOR INDUSTRIAL POWER
BASED ON VOLTAGE DIFFERENCES

The last revision in rate design to be introduced in this imagi-
nary illustration takes the form of a rate differential to industrial
consumers based upon differences in voltage at which they will
accept alternating-current power from the electric company'’s trans-
mission or distribution system. For reasons of economy, the com-
pany must transport its power from its central stations at high
voltages, which must be stepped down to safe and workable voltages
at or near the customer’s premises. But it is feasible to grant to
industrial consumers several options as to the voltage at which
they shall receive the power from the company’s substations or
transformers. Hence, if a given industrial consumer is willing to
accept the power at high voltage, he is properly given a discount

» Aside from the poor correlation between any index of presumplive custorner

load and actual load, such an allowance would fail to motivate a consumer to keep
down his actual peak. G. P. Watkins, Electrical Rates (New York, 1921), pp. 58-64.
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in his demand charges, or in his energy charge, or both, the amount
of which should be designed to pass on to him the cost saving
which he confers upon the company. With this object in mind and
in view of the layout of its transmission and distribution system,
the company offers to its industrial consumers an option of three
voltages, which we may call *high,” “low,” and “medium.” The
company’s basic rate (both in the form of demand charges and of
energy charges) is the rate for low-voltage consumption. Its rates
for medium-voltage and high-voltage consumption are derived
from this basic rate with the object of coming as close as feasible
to the principle of “rate differentials equal to cost differentials.”

COMMENTS ON THE RATE STRUCTURE SUGGESTED ABOVE

The preceding paragraphs have suggested only a few of the many
forms of rate differentiation practiced by modern electric utility
enterprises, whether privately or publicly owned. They are de-
signed to illustrate five important types of rate differentiation:
namely, quantity discounts through block rates; class rates; two-
part rates; three-part rates; and rates for alternative types of service
related in such a way as to make the differences in charges equal
the differences in costs of rendition. Our illustration ignores the
fact that the classes of service, instead of being limited to two, are
likely to be as many as ten or more; that a company may offer
special rates for completely off-peak service including off-peak
residential water-heating service; that industrial power is sold sub-
ject to many detailed terms including terms which make allow-
ance for differences in the power factor; 2! and that special charges
may be imposed by which to reimburse a company for the con-
struction or installation of expensive equipment needed only to
serve a specific user of the service.

Nevertheless, even as it stands in this oversimplified form, our
jllustration suggests the complex nature of the problem of rate
design when this problem is envisaged as that of securing revenues
which will yield a fair return by means of rate differentials that
will not only fairly apportion total costs among the different con-

% Caywood, Electric Utility Rate Economics, pp. 59-66. Bolton, Costs and Tariffs
in Electricity Supply, devotes Part IV of his book to this elusive factor in alternat-

ing-current electric supply and to forms of tariffs designed to penalize industrial

users for power factors that are costly to the supplier, chiefly in compelling it to
maintain excess capacity.
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sumers, but will also secure the optimum amount of use of each
type of service and of all the services taken in the aggregate. Seek-
ing the closest feasible approach to the accomplishment of these
three partly conflicting objectives, the rate maker has at his com-
mand a wide variety of schemes of differential rate making which
he must apply, not singly but in combination. The choice of the
best combination is unavoidably in the nature of a compromise,
since the particular combination that he chooses is bound to be
worse in some respects than many of the combinations which he
rejects.

In the United States, for example, most companies, whether of
their own volition or through coercion by regulating commissions,
impose no maximum-demand charge on residential consumers.
Moreover, they usually impose no customer charge except in the
concealed and distorted form of a small minimum monthly charge.
This rejection of overt multipart rate making as applied to resi-
dential use has pretty well restricted residential rate differentia-
tions to the device of the quantity discount in the form of a block-
energy rate—a very crude device when judged either from a cost
standpoint or a value-of-service standpoint.

With all their deficiencies, the rate design typical of the Ameri-
can electric utilities is probably superior to that of any other regu-
lated business in this country.?? Along with improved engineering
technology and with the development and promotion of electrical

# The superiority of so-called public utility principles of rate making, specifically
of electric rate making, over traditional railroad-tariff principles was recognized
many years ago by Professor John Maurice Clark in an article quoting a state-
ment by Henry L. Doherty, a leading gas-company executive, that “Perhaps no
other one factor has contributed so much to the success of the electrical business
as the study of the rate problem.” Clark, “Rates for Public Utilities,” 1 American
Economic Review 473-487 (19t1). In recent years, and under the pressure of com-
peting forms of transportation, this superiority has been recognized by the more
progressive railroad executives. Thus, John W. Barriger, Jr., now President of the
Pittsburgh and Lake Erie Railroad, insists that the railroads must “pricc their

products to attract mass utilization of their facilities. The electric utilities are
the outstanding example of the public and social benefits—as well as the economic
and financial soundness—of such pricing.” Super-Railroads for a Dynamic Ameri-
can Economy (New York, 1956); p. vi.

The primary claim for the superiority of electric-rate principles lics in their far
less sweeping resort to “value-of-service” considerations, combined with their more
thoroughgoing recognition of multiple cost functions as typified. by the distinc-
tions between customer costs, energy Ccosts, and capacity costs. Because railroad
tariffs are based so largely on a uniform rate per ton or per hundred pounds for
any given commodity and any given movement, with few distinctions for volume
except the extremcly crude distinction between carload and less-than-carload rates,
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appliances, it shares the credit for the amazing success of the in-
dustry in reducing rates or keeping them from rising materially
during a prolonged period of price inflation. But it is far from
ideal, and practical rate makers will do well to consider seriously
its alleged infirmities viewed from the standpoint of its critics
among the academic economists.

Two of these alleged infirmities, which are really tied together,
are, first, the allowance of quantity discounts said to be greatly in
excess of any discounts defensible on cost-of-service principles, and
secondly, the imposition of demand charges which penalize con-
sumers for high individual demands even though these demands
come at hours or seasons that fall well off the peak loads imposed
on the system as a whole or even on any major part thereof. More
will be said on these points in Chapter XVIII.

shi}_)pers are under no inducement to cooperate with railroads in loading cars to
their ful} capacity, not to mention their lack of inducement to supply full-trainload
lots._ Major credit is due to Mr. John Alden Bliss, a transportation economist, for
c:'allmg attention to the superiority of utility-rate design over railroad-rate’ de-
sign. See, e.g., “The Picture Is So Different with a Two-Dimensional Price,” The
finalysts Journal, Aug., 1954, pp. 8g—95; “Maybe the Utilities Have Got Something
in the Way They Make Rates,” Railway Age, Aug. 18, 1952; “A Model of Make-
or-Buy Competition,” Contributed Paper (F2) for the Third Annual Meeting of
the Opera.tions Research Society of America, June g and 4, 1955; “A Short Survey
of N9n~Lmear Pricing Forms,” Contributed Paper (Dj5) for the Eighth National
Meeting of t'he same society, Jan. g and 10, 1956; “Some Comments on Tobacco—
North Carolina Points to Southern Points (Rail),” I.C.C. Practitioners’ Journal
Dec. 1951, pp. 281-301. ’

XVII

MARGINAL COSTS, SHORT-RUN
AND LONG-RUN

For reasons already indicated in the preceding chapter, the mar-
ginal costs of public utility services, as distinct from average total
costs, are of such significance for sound rate determination that
some economists have gone so far as to propose their acceptance
as measures of rates even when, in consequence, the resulting reve-
nues will fail to cover total costs and must therefore be supple-
mented by a tax-financed subsidy. The merits of this unorthodox
proposal will be discussed briefly in Chapter XX, the last chapter.!

But even under the traditional principle that “rates as a whole
should cover costs as a whole,” marginal cost, or one of its ap-
proximate synonyms such as incremental cost or out-of-pocket
cost,? plays an important role in the design of the rate structure.

1In a more logical sequence, Chap. XX, on unqualified marginal-cost pricing,
would come first and would then serve as a basis on which to discuss the more
complicated and confusing role to be played by marginal cost as a measure of
minimum rates and as a factor in the determination of rate relationships subject
to the requirement that rates as a whole must cover costs as a whole. Somewhat
reluctantly, however, 1 have reversed this procedure in view of the unfamiliarity
of marginal-cost pricing philosophy to persons other than academic economists.
Incidentally, the relative simplicity of the theory of strict marginal-cost pricing as
compared to the theory of “optimum pricing subject to a budgetary constraint”
is a spurious simplicity, which the price theorist gains by wishing some of his
most embarrassing problems upon the tax theorist!

1 Qut-of-pocket cost,” itself an ambiguous term, is the popular partial equiva-
lent of “marginal cost,” especially in railroad parlance. But it is sometimes used
to refer merely to the additional cash outlay imposed directly by the production
of additional output, whereas “marginal cost” also includes any enhancements in
noncash costs (such as depreciation due to wear and tear of equipment) attributable
to an increase in rate of output. An important study by Professors Wilson and
Rose concludes that the Interstate Commerce Commission has in practice (though
not often in language) identified “‘out-of-pocket” cost with average variable cost
regardless of the question whether this latter cost remains constant or increases
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