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ABSTRACT

Economic regulation of business activities appears to be con-
trary to the philosophy of free enterprise, It can be justified only ii
it is imposed as a means to serve the public interest - toA enhance
the economic welfare of society - when the self interest of the pro-
ducer is likely to prové harmful to the general interest of society,
Public utilities are enterprises which have to be regulated In the in-

terest of society and particularly the rates they may charge,

In the pregulation of utility rates, cost is often accepted as the
prbper‘ basis for fixing the rates, Among the cosis of rendering a
utility service is the cost associated with the use of a capital asset,
that is, depreciation expense, There are various bases on which
depreciation expense iIs computed, Thus, there arises the problem
of selecting a proper basis for determining the depreciation expense

that is consistent with the purpose of rate regulation,

An examination of current literature suggested that there is a
case, on theoretical grounds, for adopting the current replacement cost
approach to depreciation ,accounting when the purpose of fixing a
utility rate is to serve the interest of society, The case appears

strong when a marginal-cost standard is accepted for rate regulation



since,lunder the assumption of continuity of operations, the cost of re-
placing the services of a capital asset is the long-run marginal
(opportunity) cost of employing the asset in the enterprise; thus, a
rate that is fixed on the basis of current replacement cost will pro-

- mote optimum allocation of resources in the economy,

Even if a "full-cost" standard is employed in the regulation
of utility rates, thére is still a case for determining depreciation ex-
pense on tl'.we basis of current replacement cost, A utility rate that
is fixed on this basis is more comparable to the price charged'in the
non-utility sector of the economy and, thus, promotes better allocation
of resources between the utillity sector and the rest of the economy,
It also provides the enterprise an opportunity to maintain intact its
productive capacity if this is in the interest of society; for the ability.
of the enterprise to continue production in the future will not be im-

paired,

It is recognized that there are practical problems associjated
with the application of the proposal ‘to a real life situation, However,
they are not insurmountable, They appear no greater than the prob-
lems associjated with the use of reproduction cost nhew - a concept

which has been applied in practice in the history of rate pregulation,
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CHAPTER |

INTRODUCTION

Statement of Problem

All economic activities are directed ultimately to the satisfaction
of consumers! wants and the promotion of the economic welfare of
society, The activities are carried out In various ways, In a free
enterprise economy, producers have freedom  of action with respect
to:

1., What to produce,

2, How to produce,

3, How much to produce,

4, How to distribute their products and at wh.at

price to sell them,

In making those decisions, thé "ir-w'isible hand! of the market system
guijdes the pr*oducer*é so that they meet the choice of Consumers_ and
serve their interests in the best manner, In so doing, the producers!

own self-interests of maximizing profits are fully met,

For certain industries, the "invisible hand! cannot be depended



upon to guide the actions of tHe producers in a manner that will best
meet the "public Interest! of society, Regulatory measures have to

be imposed by the ''visible hand" of some authority (local or central

government or government appointed agency) to correct the deficien-
cies of the free enterprise system, These industries are the ''public
utilities!", Some utilities are owned and operated by government

agencies; others are owned and operated by !"private' fiﬁms.]

Regulation imposed by government generally extends to four
areas: 2
1, Rate (i.e., price at which a service is sold to
the public).
2, Quality and quantity of service,

. Safety of operation,

4, Eificiency of management,

1This is not to be confused with "public" and 'private"
corporations, a distinction existing in corporation law,

2C:harles F. Phillips, Jr,, The Economics of Regulation,
Homewood, lllinois: Richard D, Irwin, Inc,, 1965, p, 125,




Of the four, ''rate regulation has occupied much of the commissjons!

time and has been the subject of continuous contr‘over*sy.”3 It Is
probable that rate regulation is the greatest problem facing a regula-

tory authority,

There are two aspects of rate regulation: (a) the rate level
~ or determination of a firm!s general level of rates, and (b) the rate
structure or determination of specific rates and the relationships be-

tween rates, 4

The first aspect of rate regulation deals with the problem of
determining a firm!s total revenue r~equir~ement.":J Total revenue s the
product of price and the quantity sold at that price, The total amount
society pays a utvilit-y depends on the rate (price) it is charged and
the amount of service it purchases at that rate, Following the ec-
onomic law of demand, the higher the rate charged, the smaller will
be the amount of service that will be consumed, Thus, it is important
that a utility rate should be properly iixed; for the level at which it is
fixed will affect the consumers! economic welfare through the amount

of service that will be demanded, produced and consumed, It will




also affect the Investors! welfare through the amount of revenue re-
ceived and the amount of return on investment earned, Sjrjce the
interests of investors seem to conflict with those of consumers, it is
difficult .to fix a rate at a level that is satisfactory to both parties,

This is the biggest problem that faces a regulatory authority,

Production capacity and price are necessarily decided In
anticipation of demand, In the regulation of a utility rate (price),

6 The cost

cost is often accepted as the proper basis for the rate,
standard of fixing a utility rate can be (a) a marginal-cost standard,

or (b) a full-cost standard,

Since cost is ofte‘n used as the basijs for fixing a utility rate,
an improper determination of cost would lead to an Improper fixing of
a utility rate with unfortunate consequences upon the welfare of society,
Included in the costs of rendering a utility service is depreciation
expense, Its proper determination is important for the purpose of
fixing utility rates since utility companies generally employ a very high
proportion of capital assets, There are, however, various inter-
pretations of depreciation and various approaches to tHe determination
of depreciation expense, In the history of rate regulation in public

6J.C. Bonbright, Principles of Public Utility Rates, New York;
Columbia University Press, 1961, p, 67,




5
utilities, wvarious approaches to the determination of depreciation expense
have been accepted; among them are depreciation on the basis of
original cost, reproduction cost new and a somewhat nebulour '"fair-
value! cost, Ther*e. is no consistency in the choice of approach for
the purpose of fixing rates, This gives rise to much confusion and
conflict over the question: what Is the proper cost of rendering a

utility service associated with the use of a capital asset?

Purpose and Scope of Study

In view of the question posed above, this study proposes a
case, on theoretical grounds, for adopting th‘e current replacement
cost approach to depreciation accounting as part qf the process ‘of
determining the cost of rendering a utility service so that a utility rate

can be fixed. at a level that is in the public interest,

There is a significant amount of current literature on the con-
cept of current replacement cost (as distinct from the concept of
reproduction cost new), However, little has been written on the use
of current replacement cost for the purpose of fixing utllity rates that
are consistent with the main aim of regulating the operations of utility

companies,

The area of this study will be confined to those utilities which

.are operated and owned by private individuals and which, therefore,
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are concerned with earning enough revenues to cover costs of opera-
tions and also yield a return on investment, No attempt will bg made
fo examine the question of adequate or '"fair!" return on invesiment
allowable to vinvestor*s. It is considered as a separate problem alto-
gether, However, a superiicial discussion of the problem will be

i

given in an appendix,

Research Methodology

This study draws heavily upon secondary sources for its
material, They include books, relevant articles published in various
journals, and theses, both published and unpublished, l_egal cases

on rate regulation also provide useful material for the study,

Chapter Organization

The development of the utility concept and the general char-
acteristics of public utility enterprises are reviewed in Chapter I,
An account of the purpose of regulating the operations of public
utilities is given in Chapter llI, On the assumption that a marginal-
cost standard is accepted for rate regulation, Chapter IV presents a
case for current replacement cost as the Iogical and proper basis for
determining depreciation expense, Where a full-cost standard is

adopted, there is also a case for the current replacement cost approach



to depreciation accounting and this case is developed in Chapter V,
Chapter VI illustrates the computational aspect of accounting for de-
preciation on the basis of current replacement cost, The summary

and conclusions of this study are presented in the final chapter,

A review of the various concepts of depreciation and the
various approaches to the determination of the amount of depreciation
expense, is appended, The current replacement cost concept as pro-
pounded by the American Accounting Association, includiné ‘a com-

putational illustration, is appended separately,



CHAPTER i

THE PUBLIC UTILITY CONCEPT

The term !public utility concept! is used to de-
note that body of economic, social and legal ideas
which together constitute the Institutional frame-
work within which certain designated enterprises
operate, 1

Difficulty of Definition

The above quotation is an attempt made by Professor H, M,
Gray to define the public utility concept, It is a rather broad defini-
tion giving little help in identifying a public utility enterprise, Many
writers have warned that if is not an easy task to define the concept,
Thompson and Smith recognize the difficulty when they say, ''L.et us
recognize at the outset that the public utility concept Is not easily

boxed about in a water-tight fashion.”2

'H.M. Gray, "The Passing of the Public Utility Concent",
Journal of L.and and Public Ultility Economics, Vol, 16, Feb,, 1940,

pP. 8.

ZC_ W, Thompson & W, R, Smith, Public Ultijlity Economics,
New York: McGraw-Hill, 1941, p, 57, '
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{
Ciemens points out that‘many writers have attempted to define a public
utility and none perhaps has succeeded to the satisfaction of anyone

”
save himself, It is doubtful that the attempt is worth its While.3

Recognition of a Public Utility by lits Duties and Rights

Clemens also points out that ''the reach of the public utility
concept may be perceived by the industries it embr*aces.”4 These
industries can be becognized by certain duties and rights assigned to

them,

Duties:  Public utilities generally have four major duties or
responsibilities imposed on them because of their special status.5
They are:

1. The duty to serve all who apply for service, Within a

business market area, and within the limit of its capacity, a

utility company must be prepared to serve any customer who

is willing and able to pay for the service,

3E. W, Clemens, Economics and Public Utilities, New York:
Appleton-Century-Crofts, Inc,, 1950, p, 13,

4 .

L.oc, cit,

SC, F. Phillips, Jr,, The Economics of Regulation, Homewood,
M,: Richard D, Irwin, Inc,, 1965, pp. 81-2,
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2, The duty to render safe and adequate service, A utility

,con‘npany must anticipate foreseeable increases in demand;

it must be ready to give instantaneous service on demand,

The duty to serve without unjust discrimination, All cus-

tomers must be served on equal terms, However, if

reasonable, regulation may permit a utility company to clas-

sify customers for the purpose of rate-making.

4, The duty to charge only a "just and reasonable!" price for

the service rendered, It is up to the regulatory authority
(and court) to interpret this duty,

Evidently, these duties are imposed in order to serve the public

interest,

Rights: All businesses, both regulated and unregulated, are
entitled to certain rights. The most important general right is the
legal protection of private property, In addition to the general rights
accorded to all businesses, public utilities usually have three rights

that are largely the result of their special status.6
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They are:

"1, The right to collect a reasonable price for their services,
A regulatory authority may not force a company to operate
at a loss.7 At the same time, a reasonable return is not
guaranteed; it is allowed only if it can be earned,

2, The right to render service subject to reasonable rules
and regulations, Just as the public has the right to demand
that regulated industries live up to their obligations so have
these industries the right to reasonable office hours, prompt
customer payments, service deposits, and other contractual
conditions,

3. The right of eminent domain, that is, the right to take over

private property of other for a purpose deemed to be in the
public interest, subject to reasonable compensation,
Cilearly, these rights are granted to give reasonable protection to the

-private interests of regulated industries,

Examples of Public Ultilities

In most countries, public utilities traditionally include the

following:

7A regulatory authority may force certain services offered by
a particular company to be operated at a loss (e,g. passenger rail-
road service), but a company cannot be forced to operate at an
overall loss,
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1. Water
2, Gas
3. Electricity
4, Postal and telecommunibation services
5, Transportation services - rail, motor, air, water and
pipe-line carriers,
Others, which are Sometimes included in the same category, are

bridges, ferries, wharves and docks, grain elevators and stockyards,

The L.egal Concept of Public Regulation

In co_untr‘ies, where the institution of private property is well
respected, regulating the operations of a business enterprise appears
to contravene a basic right of a private person, In the U, S,, reg-
ulation presents 'the problem ,,. of reconciling the police power of
the states o.r the constitutional powers of the Federal Government with
the constitutional pr‘otécti'on accorded to individuals by the 14th and th
Amem:lments.”.8 The police power of the states is !"the broad authority
to legislate for protection of the health, safety, morals, and general

welfare of their citizer‘as."9

E. W, Clemens, op, cit,, p. 14.

°c. F. Phillips, Jr., op. cit., p. 50,
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The 14th Amendment provides that no state shall "deprive any person
of life, liberty, or property, without due process of Iaw.”l0 The 5th
Amendment _contains a similar restriction upon the Federal Government,
Thus, there appears to be a grave conflict between public policy and

private rights,

The right of government to regulate certain industries, in the

U, sS., was established. in the case of Munn v, lllinois, decided by
the U, S, Supreme Court In 1877.” It has been regarded as one
of the twelve most important cases dealing with regulation in the con-
stitutional history of the U. S, 12 n that case, Iin answer to the
question of whether the State of Illfnois had invaded private property
rights, the Chief Justice said:

When one becomes a member of society, he necessarily parts
with some rights or privileges which, as an individual not af-
fected by his relations to others, he might retain,,,.,.. This does
not confer power upon the whole people to control rights which
are purely and exclusively private; but it does authorize the
establishment of laws requiring each citizen to so conduct him-
self, and so use his own property, as not unnecessarily to
injure another ,,.,. From this source come the police powers ....
Ulinder these powers the government regulates the conduct of
its citizens one towards another, and the manner in which each
shall use his own property, when such regulation becomes
necessary for the public good, 13

10Quoted in E, W, Clemens, op, cit., p. 14,

1MMunn_v, lllinois, 94 U, S, 113 (1877).

]ZE, W, Clemens, op cit,, p. 14

3Munn_v, lilinois, 94 U, S. 124,125 (1877),
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The Court found its legal precedents in the words of L.ord Chief

Justice Hale of England in an almost fohgotten work, De Portibus
Maris, written more than two centuries earlier, Elaborating on the
Court!s decision further, the lllinois Chief Justice added:

Property does become clothed with a public interest when

used in a manner to make it of public consequence, and

affect the community at large, When, therefore, one de-

votes his property to a use in which the public has an

interest, he, in effect, grants to the public an interest in

that use, and must submit to be controlled by the public

for the common good....l4
Thus, it can be concluded that the legal justification for regulating the
operations of public utilities lies in proving that they are ''"clothed with
a public interest!" and that regulation Is necessary for !the public

good!, What constitutes the public interest is strictly a matter of

judgment, depending on the conditions prevailing at that time,

Origins of the Doctrine of Public Interest

C., F. Phillips, Jr, observes that ''there are four recognizable

antecedents to our !Ypublic interest'! c‘:oncept.“]5

The first antecedent is the development of the concept of "just

price!" in medieval times, He quotes Claeser:

15c, =, Pnhillips, Jr., op. cit., pp. 51-3.
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Regulation of private industry has been attempted by govern-
ment from the earliest times, All attempts at such regulation
owed much to a very ancient ideal of social justice, which,

as applied to economic life by the early Church Fathers, be-
came their very famous doctrine of justum pretium, i.e.,

"just price," They opposed this idea to the contemporaneous
doctrine of verum pretium, i.e,, '"natural price,!" which the
Roman law had derived from Stoic philosophy, As contrasted
with the doctrine of natural price, which justified any price
reached by agreement in effecting exchanges between willing
buyers and willing sellers, the !"just price' doctrine drew
attention to the coercion which may reside in economic cir-
cumstances, such as food famine where a buyer is made
willing by his economic necessities, Hence, in order to draw
the sting of coercion, the early Church Fathers, following

St, Augustine, considered only that trading to be legitimate in
which the trader paid a "just price! to the producer, and in
selling, added only so much to the price as was customarily
sufficient for his economic support, There was to be no un-
just enrichment, 16

The second antecedent is the development of guilds during the
Middle Ages, Members of the same craift belonged to the same guild,
They were obliged to pr‘ovidé service to anyone who wanted it at
reasonable prices, The various crafts were known, therefore, as
""common carriers', "common inn-keepers', "common tailors!, and
so forth, As éach créft had a monopoly éf its trade, they wére
closely ngulated.

1®Martin G. Glaeser, Public Utilities in American Capitalism,
New York: Macmillan Co,, 1957, p. 196,
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The third antecedent is the development of granting royal
charters providing exclusive privilege to monopolize a line of commerce,
In France during the sixteenth century, royal charters were granted
by the government to plantations and trading companies, making them
monopolies, They were, however, strictly regulated to carry out
governmental objectives,
Claeser remarks:
No distinct line can be drawn between the guilds, the
regulated commercial companies of the fourteenth and. fifteenth
centuries, and the new, joint-stock companies that sprang in-
to being in the sixteenth century with the discoveries and
colonizations, In this development, however, is to be found
the origin of our modern notion of a public service corpora-
tion, 17
The fourth antecedent is the common law of England, From
it was developed the legal antecedent of the public interest concept,
Uinder the common law, certain occupations or callings were singled
out and subjected to special rights and duties, These callings became
known as 'common callings!, A person who praciised such a calling,
as distinguished from private calling, sought public patronage. He had
the duty to provide, at reasonable prices, adequate service and
facilities to all who wanted them, The reasonable price was ethically

controlled and not market determined, Included in the list of common

callings were those of surgeons, smiths, bakers, tailors, millers,
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innkeepers, ferrymen, wharfingers, and car~r~ier~s.]8

Thougﬁ it is trLJe that all public utilities are 'affected with a
public interest', it does not necessarily follow that all businesses held
to. be "affected with a public interest! are considered public utilities,
The U, S, Supremé Court in the Nebbia case took pains to point
this out, saying, the daiby indus.tr*y is not, in the accepted sense of
the phrase, a public utility,”.'though the Court found it to be affected

with a public inter-*est.]9

The Tests of Public Utility Status

E., W, Clemens observes that public utilities exhibit certain
characteristics which can .be applied as tests to identify an enterprise
belonging to this group of regulated industr'ies.zo However, he warns
that there is

. e« ho Infallible clue to the public utility status, On the con-
trary, it appears that some industries, once exempt from price

regulation, may in the course of time become so affected with
the public interest as to become public utilities, Certalnly this

Cc, F, Phillips, Jr,, op, cit,, p. 53,

1®Quoted in E. W. Clemens, op. cit., p. 21,

2015id, , pp., 21-34,
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category of businesses seems t6 be a growing one and the

same tests when applied to different industries seem to have
vielded different results,

The Test of Devotion of Property to a Public Use: The idea

of the devotion of property to a public use was established, In modern
tirﬁes, in the Munn case, All public utilities are found to devote their
properties to public use, and are required to serve all comers at
reasonable rates without discrimination, There are, however, many
industries which can be shown to devote their properties to public use,
but they are not treated ‘as public utilities, For instance, public

utility status was denied to the radio broadcasting industry in the

U, S. in 1937, 22

The Historical Test: Judges often reason by analogy, If a

business has been regulated in the past, there is a presumption that
it should continue to be subject to regulation, "A cold storage busi-
ness was held to be public because it was linked to transportation,

the Adam of all public utilities, 23

22plitzer Pub, Co, V, F,C.C., 94 F. (2d) 249 (1937),

23E, W, Clemens, op, cit,, p. 23,
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This test Is obviously imperfect, Baking, tailoring, and milling

were regarded by the English Parliament as public utility services in

the past, but they are no longer so treated, In Nebbia v, New York,
the U, S, Supreme Court pointed out, '"lt is clear that there is no
closed category of businesses affected with a public interest."24 Thus,
one cannot necessarily look to history to limit the group of public

utility industries,

The Franchise Test: E, W, Clemens explains:

The franchise is ,,, an instrument of public policy which con-
fers a privilege upon its recipient, If the franchise is exclusive,
monopoly is created and the privileges are measurably increased,
Possession of a franchise or even of a license carries with it
some measure of public utility status.25

It is observed that all public utilities possess franchises,

However, . the franchise is not a cause of public utility status,
Rather it is an instrument of public policy towards businesses
in which the public is concerned because of their. economic,
socijal, or political characteristics, It is, in short, the effect
of public utility status,26

Necessity as a Fundamental Test: One of the important pre-

requisites of public utility status is necessity of service, In Munn v,
lllinois, it was proven that the service of grain elevators was

Op, cit., 291 U.,S, 502, 536,
Op,

Cite, P. 24,
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absolutely necessary to the farmers of the Northwest, thus justifying
regulation of their operations, The services supplied by water, gas,
electricity, telephone and transportation industries are, undoubtedly,

necessities of life under modern conditions,

Shoes and clothes are also necessities of life, and yet the in-
dustries producing them are not classified and treated as public
utilities, Hence, necessity cannot be the only prerequisite of public

utility status, though every public utility exhibits this feature,

The Test of Monopoly: Monopoly is another imporiant pre-

requisite :of public utility status, Public concern with a business grows
with monopoly, In his attempt to maximize profits, an unregulated
monopolist tends to charge "extortionate!' prices which are against the
public interest, Because of lack of competition, a monopolist can
afford to adopt a take-~it-or-leave~it attitude towards his customers,

Ho can afford to be complacent and less efficient, This is contrary

to the public inter‘est, particularly when he can pass on higher costs
to his customers, Thus, there is the fear that the public might be

Tat the mercy! of a monopolist who is concerned only with his seli--
interest, Regulating the behaviour of a monopolist is juétified on the

ground of public interest,

The conditions of monopoly were present in almost all the cases

in which a business was declared to be !"affected with a public interest"
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Thus, !Y"we may conclude without further discussion that monopoly con-
ditions are closely allied with public utility status.“27 It is understandable
why industries producing shoés and clothes are not classified as public
utilities; the consumer can go to alternative suppliers to get his shoes

and clothes and he is at no bargaining disadvantage,

However, it may be noted that although steel can be regarded
as an essential product in an industrialized country and despite steel
companies in the U, S, being more or less monopolies, they are left
unregulated, It is evident that necissity and monopoly are necessary
but not sufficient conditions to place a business in the category of

public utilities,

Since the test of monopoly is an important one, it is helpful
to our understanding of public utility concept to study the forces. that

work irresistibly to ma_ke public utilities monopolies,

Essentiality of Product: The essential nature of a utility ser-

vice is one of the important factors contributing to the tendency of a
utility company to become a '""natural monopoly", It makes the demand
relatively price inelastic, thus giving the producer an opportunity to

manipulate price to his advantage,
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L_arge Capital Investmentis: The utility industries usually re-

quire high capital investments to obtain the capital goods or equipment

necessary to produce their services, It is reported that
The capital requirements of'electr‘ic, gas, water, street-car,
and telephone utility companies are normally from four to six
times their annual income, Even a so-called high-capital in-
dustry such as the steel industry does not normally require
capital in excess of its annual revenue,

This high capital requirement practically precludes the entry of com-

petitors, Those who happen to enter the field first often have an

exclusive area to themselves,

Economies of L.arge Scale Production: Since there is such

a high ratio of capital assets to revenue and since these assets are
normally large and indivisible units, bpublic utility enterprises generally
have a very high percentage of fixed costs and a significant amount of
idle capacity, Idle capacity results from the nature of the demand for
utility services and the economies of large installations which require
plant conétr*uction well in advance of current needs, The peculiarity
of the type of Service provided by a utllity company requires that it be
prepared to meet its greatest probable peak load even though the peak
may be of but short duration, The high percentage of fi*ed costs ‘and

the presence of idle capacity are the factors which encourage the
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enterprise to extend its market since enlarging its scale of production
has the favourable efiect of decﬁeasing unit cost, Competition tends to
reduce the market size of each individual producer and, thus, make
production uneconomical, As a high-capital industry has relatively
very low operating (variable) costs, competition under such conditions
tends to result in drastic price slashing which i§ undoubtedly injurious
to the financial health of the competing companies in the long run with
the consequence that the fittest survives to. become a monopoly, Con-
ditions of monopoly are necessary for the survival of a utility company

and eificient use of its capital assets,

L.ocalized and Restricted Market: One peculiarity of public

utilities Is that they supply, directly or indirectly, continuous or re-
peated services through or along more or less permanent physical
connecting links between producer and consumer, For example, gas
is supplied through pipes from the gas plant to the premises of its con-
sumer, In the telephone industry, to communicate with one another
customers have to. be linked up through wires and certain frequencies
of radio waves, A regular and fixed ‘route gener‘élly eXists between
one bus or train terminal and another, The result of this peculiar
feature Is that severely localized, and hence restricted, markets exist
for utility companies, Entry by rival companies into an established
market is difficuit, Where there are rival companies in one particular

geographical area, duplication of services often results and economic
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waste is inevitable, It is clear that one locality is best served by one

efficient utility company,

The Franchise: The granting of franchise to a privileged

company, as pointed out earlier, is not the cause of public utility status,
It is, instead, the result of it, However, as a matter of public policy,
franchises are usually exclusive, thus giving monopoly status to the

company in its production (but not pricing) operations,

Other Tests: Clemens also mentions other tests, such as the

tests of emergency, conservation of resources and national inter‘*est.29

They are less useful tests since they are applicable to situations other

than normai,

Of the several tests of publié utility status mentioned above,
the tests of necessity and monopoly appear more frequently than others,
Thus, it can bé said that generally a public utility exhibits the character-
istics of a ''"natural monopoly!" r*eh'dér*ing a service which is regarded

essential to society,

Conclusion

It is clearly not an easy task to demarcate the fields of those
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industries classified as public utilities, because'the limits of these
flelds are not matters of definition but of the judgment of the Court,
dealing with the facts of single cases in the light of their conception of
public policy within the framework of the Oonstitution.”30 It is ob-
served that
The classification of public utilities and the manner of their
regulation has changed from time to time, But however the
businesses have changed, however the manner of regulation
has difiered, there is always running through our legal and
political institutions the belief that the interest of the public
transcends that of the individual,.,..Whatever the business,
the lesser private interest must yield to a greater public in-
terest, _"Public utility!" is a fixed concept, with a changing
- content,
It can be concluded that whether or not a business enterprise will be

regulated and treated as a public utility depends ultimately upon the

prevailing public policy reflecting the wishes of socijety at that point

of time,




CHAPTER Il

THE PURPOSE OF REGULATION

The concept of public utility points out clearly that whether or
not an economic enterprise will be classifled and treated as a public
utility will depend, in the final analysis, on the wishes o.f soéiety ex—
pressed through its government, Whén the operation of an enterprise
proves itself to be !clothed with a public iﬁter‘est“, society generally
wishes to place the enterprise under regulation by the government,
Thus, it is evident that the reason behind regulation must lie in the

consideration for public interest,

The Goals of Regulation

C. F., Phillips, Jr, indicates that the purpose of regulating the
operation of a privately owned utility enterprise has six major aspectis: -

. & . .
First, ... to privent unreasonable prices and excessive
earnings, ...

. Second, ,,, t0o assure adequate earnings so that the re-
gulated industries can continue to develop and expand In
accordance with consumer demand,,..

Third, ,.. to prevent undue or unjust discrimination
among customers, commodities and places,,,.,.
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Fourth, and closely connected with the above, ...
[to provide] consumers with maximum service at the

lowest possible price,,..

Fifith, ,,. [to promote) the development of an industry
or a region,.,..

Finally, ... to insure maximum public safety... .]

It is admitted that ''the conflicting nature of these goals is evident.”2
Also evident are: (1) the attainment of each of these goals, witH the
exception of the final one, depends on the manner in which the utllity
rate is fixed, and (2) all the goals are consumer biased, The
private interest of the company is subordinated to the Interests of
consumers, or more generally, to the overall interest ‘of society,
Thus, one caﬁ make a reasonable assumption that the ultimate pur-
pose of regulation is the optimization of society!s economic welfare
through a proper pricing (rate-fixing) policy., In support of this
statement, Gabriel Dessus says, "Whatever the legal status of the
firm (nationalized, controlled, under licence, etc.),‘ it is assumed

that its primary objective will be to maximize the economic satisfaction

of the community it serves."3

]C, F, Phillips, Jr,, The Economics of Regulation, Homewood,
Mlinois: Richard D, Ilrwin, Inc,, 1965, pp, 126-7,

2

Loc, cit.

3Gabr‘iel Dessus, "The General Principles of Rate-Fixing in
Public Ultilities", in J, R, Nelson (ed,), Marginal Cost Pricing in
Practice, Englewood Clifis, N, J.: Prentice-Hall, Inc,, 1964, p, 32,
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E conomic Welfare in a Free Enterprise Economy

All economic activities are directed ultimately to the satisfaction
of consumers! wants, The more satisfied a consumer is, the greater
is his (economic) welfare, The extent of his satisfaction (and, thus,
his welfar;e) depends on the amount and also the type of goc;ds or
services which are within his means to consume, The economic
welfare of a society will evidently depend on the quantity and the '"mix"
of goods and services produced and the manner in which they are
distributed to the various members of the society, Briefly, it can be
said that society!s economic welfare will be optimum, given a certain
level of economic activities, when scarce resources are allocated
among the various industrieé and utilized in such a mannevr* as to pro-
duce goods and services in a combination that best meets the preference
of society, How this is, or should be; achieved depends on the

economic policy of the government,

A totalitarian type of government believes that optimum alloca-
tion of resources can be achieved only by some form of '"central
planning', l:léw of resources will be best guided by the "yisible
hands!" of government, A democratic government, which encourages
private enterprise, believes that it is best to leave everything, when-

ever and wherever possible, to the '"invisible hands'" working through
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the market, |t is the function of the markets of the pricing system,
in private enterprise, to work out the allocation of resources accord-

ing to consumers! demands."4

It is in the market that the consumers
will reveal their preferences and it is there that their demands will be

met,

E conomists generally agree tﬁat in a free enterprise economy,
scarce resources will be optimally allocated when there is perfect
competition in both the product and factor mar*kets.5 All firms must
operate under conditions of perfect competition in order that the mar-
ket be depended upon to distribute goods and services and allocate
resources in an optimum manner, In reality, close semblance of‘
perifect competition exists in the capital funds market ih most of the
well developed countr‘ies; Here, .all firms (including privately’ owned
utilities) have to compete with one another for most of tl';e capital
funds (external.funds) they need in order to obtain the necessary
factors of production, But in other markets_, especially the product
market, perfect cbmpetition is often lacking, Some firms, because of

45, H. Phelps Brown, A Course in. Applied Economics,
L.ondon: Sir Isaac Pitman & Sons, Ltd,, 1959, p, 185,

5See Tibor Scitovsky, Welfare and Competition, L.ondon:
George Allen & Unwin L.td,, 1958, »

Abba P, Lerner, The Economics of Control, New York:
The Macmillan Co,, 1962, v

Richard H, Leftwich, The Price System and Resource
Revised Edition, New York: Holit, Rinehart and Winston,

A

llocation,
1965,
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lack of sufficient number of competitors, have great control over the
prices of products they sell; among these firms are unregulated utilities,

They are relatively monopolistic in the sale of their products,

Since, in a fr‘eeventer‘pr‘ise economy, the price mechanism is
called upon to act as '"a device for determining the best distribution of
productive Pesources"G, it follows that, if the competitive price is the
optimum one for this purpose, any firm that tends to price its product
differently from a perfect competitor must have its price regulated or
controlled so as to approximate the ¢ompetitive norm, Thus, in the
case of utility enterprises, the main pur‘pbse of regulating their rates
must be to secure approximation to thé competitive norm, In the
words of Thompson and Smith,

,,; the basjc theory of regulation has been the -approximatjon
of this competitive ideal,...

The theory of utility regulation is not a substitute for the com-
petitive order but definitely is based upon it,

6E, H., Phelps Brown, op, cit,, p, 201,

7C W, Thompson & W, R, Smith, Public Ultility Economlcs,
New York: McGraw-Hill, 1941, p, 10,
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The Competitive Norm for Optimum Pricing Practice

The perfect competition model is built upon the basic assump-
tion that there are numerous producers, each of whom has perfect
knowledge of the market conditions and attempts to maximize his pro-
fit, Af the same time, there are numerous consumers or buyers,
each of whom has peﬁfect knowledge c;f the market conditioﬁs and
attempts to rﬁaximize his satisfacti.on. None of the producers or: con-
sumers as an Individual has any control over the prevailing price in
the market, In other wor*ds,~ the market price is 'given'" to the
individual producer or consumer, The indiyidual broducer‘, however,
can vary the quantity of a product he chooses to sell, Evidently, he
will sell that amount such that his profit is maximized, and this occurs
when his marginal revenue just equals his marginal cost, Since the
price is given to him, his marginal revenue will be equal to his aver-
age revenue as well as the price, Thus, at the point of equilibrium,

the price is equal to his marginal cost,

The individual consumer can also vary the quantity of a product
he chooses to consume, Evidently, he will consume that amount which
will maximize his satisfaction, and this occurs when the marginal sat-
isfaction (utility) he derives from the product is just equal to the price

he pays for the product,
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Since the producer and the consumer face a common price,
the marginal satisfaction which the consumer - derives from the product
must be equal to the marginal cost of producing the product at the
point of equilibrium, Thus, just the right amount of the produé:t is pro-
duced for vthe consumer; there is no wastage at all in this situation,
Extending this situation to cover all buyers and sellers in both the
product and factor mar'kets‘,' economists come to the conclusion that
when price is equated with marginal cost, the market can be depended

ar . . 8
upon to allocate resources in accordance with societyls preference,

The perfect competition model pr‘ovides- the following '"rule! for

an optimum pricing practice, Sale must be made at cost, because its

object 'is none other than the correct orientation of consumer choices."9

To illustrate this point, Marcel Boiteux uses the sale of electric energy

as an example:

If electric energy is sold at cost, the consumer will make the
decision which he would have made in looking at the situation
from a national viewpoint, If it is sold too cheaply to some,
and at too high a price to others, the first consumers are en-
couraged to waste by preferring eleciricity to other forms of
energy, or by neglecting to do what they could to use it more
efficiently; while the second group will use electricity too par-
simoniously, by devoting unnecessary efiorts to economizing it,

or by preferring forms of energy which are really more costly.10

8 . . . .
For more details leading to this conclusion, see the authors
cited in Footnote 5,

~ SMarcel Boiteux, "Marginal Cost Pricing", in J, R, Nelson
(ed.), op. cit., p. 52.

lol_oc, it,
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The significant cost is marginal cost, Only when pr‘ices is equated with
marginal cost will there be optimum allocation of resources, Any price
that deviates from marginal cosf must be a sub-optimum price, because

it will tend to misallocate scarce resources,

Definition of Marginal Cost

i D represents total cost, and g output per unit of time,

nll That is, marginal cost is the derivative

marginal cost is dD/dq.
of the firm!s total cost with respect té its output, Simply, it is the
increment in the total cost as a consequent of an.inchement in the out-
put, Most often the incremental output is referred to as the next unit

of output, The precise unit, however*,' has never been very clear;

it can be, say, the next passenger-mile or it can be the total_ passenger-—
miles in the next urﬁt of time, say, an hour; a day, a week, or even

a year, This has led some people, especially non economists, to
describe thé consequential change in the total cost as the incremental,
variable, or out-of-pocket cost, In this study, the four terms,

. "marginal", "incremental!, 'variable'" and "out-of-pocket! will be used

as synonyms since they express basically the same idea, the difference

lying in the treatment of the amount of quantitive change in the output,

Habriel Dessus, op, cit., pP. 33,
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Marginal Cost is Opportunity Cost

The concept of opportunity cost (sometimes referred to as
alternative cost) is tied up with the assumption that generally resources
are scarce in relation to the demand for them and they can be used
for alternative purposes, Steel can be used for making cars or
bridges, When a given amount of steel is transformed into cars, the
bridges which could have been built out of the steel have been foregone,
Thus,

E.conomists define costs of production of a particular. product
as the value of the foregone alternative products which re-
sources used in its production could have produced, The
costs of resources to a firm are their values in their best
alternative uses, This is called '"the alternative cost doctrine!
or the "opportunity cost doctrine'', The firm, in order to
secure the services of resources, must pay them amounts
equal to what they can earn. in those alternative uses, 12

In the example given above, the economic cost of making the cars

must be the value of the bridges foregone,

The oppor‘tuniiy cost doctrine can be restated in terms of the
value of marginal product of any givén resource, Under perfect
competition, each firm using a given resource émplpys that quantity of
it at which its value of marginal product equals its price, Any dis-

crepancy In resource prices offered by different firms induces units of

lzRichar*d H, L.eftwich, op, cit., p. 137,
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it to move from the lower paying to the higher paying user untfl,a
single price prevails throughout the market, Thus, the resource price,
or its cost to any firm, wili be equal to the value of ‘its fﬁa’r‘ginal pro-

13 is, therefore, not difficult to

duct in its alternative employments,
see the identity of marginal cost and opportunity cost, As viewed by
J. Wiseman, "Marginal cost is the foregone marginal revenue from the

best plan necessarily excluded because the chosen plan is selected."14

It can be concluded that for resources to be éptimally allocated,
the price of any product or factor should be based on opportunity cost;
that is to say, from the viewpoint of society's ecohomic welfar‘e, "the
accepted Pulevis that no charge should be made for -any amenity, the

provision of which imposes no opportunity cost.”]5

Pricing Practice of Unregulated Ultility Company

Utility enterprises, if left unregulated, will tend to behave in a
manner of a monopolist, It must be admitted that there are several
types or degrees of monopolists, In the extreme is 'the limiting case

of 'pure! monopoly, as we may call it, .,. so poweriful that he is

Bibid., p. 294,

]4J, Wiseman, "The Theory of Public Utility Price - An

Empty Box", Oxford Economic Papers, New Series, Vol, 9, 1957,
p. 60,

ISE, H.. Phelps Brown, op, cit., p. 238
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alWays able to take the whole of all consumers! incomes whatever the
level of his output, This will happen when, ,.,,,, the average revenue
curve for the monopolist's firm has unitary elasticity and is at such a
level that all consumers spend all their income on the firm!s product
whatever its price, Since the .elasticity of the firmls average revenue A
curve is equal to one, total outlay on the firm!s product will be the
same at every price, The pur*é monopolist takes all consumers! in-

n16 Evidently, he must be the sole producer in

comes all the time,
the whole community and the demand curve facing him must be shaped
like a rectangular hyperbola, However, ''pure monopoly has so far

never existed, and presumably never will.”w

No utility enterprise can ever be a pure monopoly, In any
community, there are other enter*pr*fses producing utility services and
non-utility goods or services, A utility enterprise has to compete
with these other enterprises for the disposable income of the community,
A util-ity service, though often not a perfect or close suiostitute for
other goods or services, cannot b’e completely or absolutely '""neutral'
to or*.”independent.” of all other goo;ls or services, Admittedly, the
speciai rights of a franchise may make -a utility company the sole
producer of it% particular product or service; but it remains that it

still has to compete with other firms for the disposable income of the

16
A, W, Stonier and D, C, Hague, A Textbook of Economic

Theory, lL.ondon: Il.ongmans, Green & Co,, Litd,, 1964, p, 106,
17

Loc, cit,
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community, Therefore, it can be said to be a form of competing mon-
opolist, though, obviogsly, it does not compete in the same manner and
to the same extent as do the "monopolistic competitors! of the type ex~
plained by Prof, Chamber*lin,]8 who produce and sell slightly differ-

entiated products which are relatively close substitutes for each other,

It can be expected thét the demand curve facing a utility company
will not be a rectangular hyperbola found in the case of a pure mon-
opoly; nor will it be a horizontal straight line facing a perfect competitor,
l; will be an intermediate of the two limits, that is, sloping downward
from the leit to the Pigh_t but.pr‘obably steeper than that facing a monopo-.
listic competitor, because there are fewer close competitors (see
Figure 1), . Such a demand curve implies that the price at which the
company sells its service is not ''given'' to It; it can exercise control
over its price by varying the amount of its output -~ other things being
assumed equal - or it can fix whatever price It fancies and adjusts its
output according to the quantity demanded by the consumers at that

price,

18
E, H, Chamberlin, Theory of Monopolistic Competition,

Cambridge, Mass,: Harvard University Press, 1946, Especially
Chapters IV - \/Il,
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With such a demand curve, the marginal revenue (MR) falls
below the average revenue (AR), Ii allowed a free hand,. a utility
company, in its attempt to maximize profit, will try to produce and sell
an amount of service (OM) such that its marginal r‘evenué just equals
its marginal cost (MCI). At this point of equilibr'iﬁm, ité service will
be sold at the price OP and it wfll be making an amount of "monopoly
profit!!" equal to the area of the rectangle PCBA, Si.nce MR is less
than AR, an unregulated utility company will tend to adopt a pricing
policy suéh that its price will be higher* than its marginal (opportunity)

cost, assuming that maximization of profit is Its main goal,

Loss of Welfare When Price Exceeds Marginal Cost

When price exceeds marginal cost, there will be some loss of
economic welfare tqbsociety. Figure 2 illustrates this, Society is
willing to pay an additional amount of revenue, represented by the'area
AQNM  for an additional amount of service, MN, rather than go with-
out it, The additional cost of producing MN is represented by the
area under the curve RQ, i..e, RQNM, This is less than AQNM by
an amount equal to the area of AQR, Since the additional cost of
producing MN 'Is less than the additional revenue which society is
Willing t-o pay rather than go without it, there is, thus, a loss of
economic welfare t{o society and the amount of loss is equal td the area

of AQR, Assuming that the AR and MC curves are linear, AQR will
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be a triangle and the amount of loss will be equal to the area of the
triangle, i,e. 1/2 AR x MN, In other words, the loss of economic
welfare, in money terms, will approximate half the difference between
the price .and the marginal .cost times the additio.nal amount of service
that is not produced, Thus, the pricing policy of an unregulated

utility company will tend to act against the economic welfare of society,

With reference to Figure 2 again, when price is fixed at OF’1
equal to the marginal cost, NQ, an additional amount equal t§ MN
will be produced by the company aﬁd consumed by society;' thus,
there will be no loss of economic welfare to society, This strongly
suggests that if regulation of utility rates is aimed at serving the
public interest in the best possible manner, then regulation must
strive to fix utility rates on the basis of marginal (opportunity) costs,
"Maximum-profit" rate-fixing practice, or éven total-cost!" rate-fixing
practice when there is increasing return, will be.our“of the questic;m,
because it places the pr*ivate interest of the company well above the

general interest of society,

Conclusion’

Considering the fact that utility services are essential services
and every member of a society must consume some amount of them in

one form or another, directly and/or indirectly, it is important to the
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general welfare of society that '"proper! amounts of scarce resources
should be allocated to this group of industries, and this can only be
achieved through a marginal-cost pricing practice, Thus, the purpose

of rate regulation should be directed to this end,



CHAPTER IV

A CASE FOR REPLACEMENT COST APPROACH

TO DEPRECIATION ACCOUNTING

(UNDER MARGINAL -COST PRICING)

Marginal-cost pricing for utilities was strongly advocated on

the ground of general economic welfare of society by H, Hotelling]

when he revived the name of Jules Dupuit as a writer on marginal
cost for the English-speaking world in 1938, In practice, the pricing
policy of Eleciricitt de France has proved the marginal-cost prin-

ciple to be a workable one,

]H, Hotelling, "The General Weliare in Relation to Problems
of Taxation and of Railway and Ultility Rates', Econometrica, Vol, 6,
No, 3, July, 1938, pp, 242ff,, See also his later note, replying to
Prof, R, Frisch, on "The Relation of Prices to Marginal Costs in an
Optimum System!, jbid,, Vol, 7, No, 2, April, 1939, pp, 151-60,
For a short history of the development of the philosophy of marginal-
cost pricing, see Nancy Ruggles, '"The Welfare Basis of the Marginal
Cost Pricing Principies', Review of Economic_ Studies, Vol, 17,
1949-50, pp. 29-46; "Recent Developments in the Theory of Marginal
Cost Pricing'", ibid.,, pp. 107-126,

2See articles written by engineer economists Gabriel Dessus
and Marcel Boiteux which are translated and reprinted in J, R, Nelson
(ed,), Marginal Cost Pricing in Practice, Englewood Cllffs, N J.:?
F’rentlce—HaII Inc,, 1964,
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It would be rather unfair not to point out that the merits of
marginal cost pricing still remain a controversy, There are writers,
too, who believe that the marginal cost pricing principle for utilities is

'anh empty box', 3

The writer, however, favours the side taken by Hotelling
and proceeds. on the assumption that marginal-cost pricing in utilities

can promote optimum allocation of resources,

Identification of Marginal (Opportunity) Costs

Marginal (opportunity) costs are associated with decisions to
acquire those' resources or assets which are considered variable,
What assets are variable or nor_w—var‘iable depends on the planning
period of the management of an economic enterprise, If the planning
period is a short one - say, one year - then within that period some

3J, ‘Wiseman, ""The Theory of Public Ultility Price - An
Empty Box!';, Oxiord Economic Papers, New Series, Vol, 9, 1957,
pp. 56ffi, See also R, H, Coase, ""The Marginal Cost Controversy'",
Economica, New Series, Vol, 13, 1946, pp, 169fi; W, S, Vickrey,
"Some Objections to Marginal Cost Pricing!, Journal of Political
Economy, Vol, 56, 1948, pp, 218fi; "Some Implications of Marginal
Cost Pricing for Public Utilities", American Economic Review,
Proceedings, Vol, 45, 1955, pp, 605fif; B, P, Beckwith, Marginal
Cost, Price-Output Control, New York, 1955; Robert W, Harbeson,
"A Critique of Marginal Cost Pricing", L.and Economics, Vol, 31,
1955, pp., 54ff; J, C. Bonbright, Principles of Public Ultility Rates,
New York: Columbia University Press, 1961, Chap, XX, pp, 386-406,
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assets will be considered variable and others non-variable, The latter
will be those which are durable, indivisible, or specific for that period,
For exémple, fuel, labour service and raw materials will normally be
treated as variable since they normally vary with the output within the
time period, The costs of acquiring them will be considered as var-
iable costs for the period; they are the mar*ginal- or opportunity costs
facing the management contemplating production during that period,
Assets of the nature of ‘a building or a boiler will be considered
durable, indivisible or specific for the short-term period, and the
actual costé of acquiring them will be treated as ''fixed!" or ''past! for
that period, Thus, such costs are no longer mar‘ginal to the ménage-
ment that plans‘for the short pehiod. There will be no change in the
acquisition cost of a "lumpy!" (indivisible) asset for increments of out-
put within a certain r‘énge. Sb the past of an indivisible asset cannot
be an opportunity cost to the management, The past cost of a durable
or specific asset is nét an opportunity cost, eitHer*,' because any use
of the available asset during the period will not change the amount of

its historical cost,

lf the planning period of the management is long one, 'at least
as long as the lowest common multiple of the life-span of all the factors
of production concerned“4, then all assets will be regarded as variable,

J, Wiseman, op, cit., p. 60,
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because all will have to b;e ‘reacquired in order to continue operation
in the long run, There will be no such things as indivisibility, dur-
ability and specificity of assets in a planning period as long as that,
Thus, the costs.of acquiring all the necessary asseis (including build-
‘ings and boilers) will be n%ar‘ginal to the management; they are the
opportunity costs facing the ménagement, They are costs io be
incurred and not costs that have been incurred in the bast. Thus,

all marginal (opportunity) costs are future costs,

Summing up, the figure treated as marginal cost will thus
depend upon the time perijiod selected.”5 The key to the identifica-

tion of marginal (opportunity) costs lies in the identification of the

planning period considered by the management,

. Proper Costs Recoverable By Ultility Companies

If it is‘gr‘anted that- utility rates should be fixed on the basis
of marginal costs, it follows that the proper costs recoverable by
utilities from consumers are th.e opportunity coéts - the real economic
costs of produc;tion. As pointed out above, to identify marginal costs
one must identify the length qf the planning period, So, what costs
are properly recoverable by a utility company through its rates will

depend on the length of the planning period contemplated by the company,
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Short-Term Planning Period

If the .plianni.‘ng period of the company is short - say, less than
the average life-span of all its assets - there is the problem of dis-
tinguishing assets which are variable from those which are 'fixed"
with respect Ato the time period selected, élear‘ly, ‘the cost of ac-
cjuiring the variable assets can be included in the r*ates»char‘ged by
the company, because they reflect the opportunity costs of producing
some amount of ser*vi‘ce dur*iﬁg the period, However, the costs that
have been incurred iIn the past in acquiring the ''fixed" assets cannot
be included in its rates without causing misallocation of resources,
because they are no longer marginal to any production of service
during the period, Thus, clearly, such costs as the costs of Ialsour‘
service, fuel and other 'raw materials' are legitimately recoverable
by ir~1cluding them in the rates payable b-y the consumers who choose
to consume the service rendered by the company during the period,
Since theyrpay the opportunity costs of acquiring those ''wvariable!
factors, there is no misallocation of the factors, However, there is
no justification, on the ground of society!s ecbnomic welfare, for the
company to attempt to recover the past historical costs. of its !"fixed!
assets through the process of amortization, If historical costs are
included in the rates, the resultant rates will differ from the marginal

costs of production, and the economic welfare of society will suffer,
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When demand for the utility service is not perfectly price inelastic,
there woul.d be a lower total consumption of the utility service if -the
historical-cost-based rates happened to be higher than the marginal
costs of production, The acquired !'fixed!" assets Would be under-
utilized and; thus, wasted; less variable factors Would be acquired by
the company than would be preferred by society., All of which would

evidently not be in the interest of society,

It follows from above that the traditional accounting .treatment of
depreciation e><pense6 has no place in the regulation of utility rates

from the viewpoint of socijety's economic welfar‘e.' As lohg as de-

preciation expense is defined as that portion of the historical cost of
a "fixed" asset allocated or assigned to a given period, it cannot be
accepted as an economic cost chargeable to consumers without ad-

versely affecting the allocation of resources in the economy,

However, the use of a !'fixed" asset during the short-term
period does incur some opportunity cost, If a '"fixed" asset has a
second-hand market value (e,g, a truck), then the use of the asset
during the period .imposes an opportunijty cost equal to its realisable
market value, which should be deemed ’r‘ecoverable from the consumers
who prefer to keep the asset in its p.r‘esent use, If over a year its
market value drops on account of vits Eeing retained in lits pr‘é,sent use,

6Tr*aditionally, the accountant treats depreciation expense as
the amortized portion of the past acquisition cost of a capital asset,
However, there are accountants today who disagree with this tradi-
tional treatment, See Appendix A, pp. 149-193, .
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then the decline in its market value during that year must be thé
opportunity cost of using the asset for the year and that amount7 is re-
coverable from the consumers of that year, This obviously impliés
that there fs an economic case for charging depreciation expense com-
puted on the basis of a decline in market value when a short-term

planning period Is contemplated,

Some ''fixed! assets may not have a ready second-hand market,
but they may sﬁll have alternative uses, For example, a boiler may
be used to drive a generator or a steam boat, If it is used to generate
electricity, then the electricity users must pay the opportunity cost equal
to the value of the boiler in its use to drive a steam boat; if not, it
would be a gain to society if the boller drove a steam boat, . Evidently,
the opportunity cost of usiﬁg the boiler for generating electricity must
be the discounted value of the boiler when used to drive a steam boat,
(When there is perfecf khowledge-and perfect mobility of assets as
assumed under perfect competition, the discounted valu’e will be equal
to the mar‘két value of the asset,) Thus, depr*eciat_ion expense when

interpreted to mean a measure of the decline in the present value of the

asset in its alternative use can be regarded as a legitimate economic

cost recoverable from the consumers when the management does not

—— e — s v~ - " — - ———— — "

’To be more exact, this amount should also include the interest
that could have been earned on the realised market value had the asset -
been sold at the beginning of the period,
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contemplate replacing the asset in order to continue operation in the

long run,

L.ong-Term Planning Period

If the pianning pef-iod of a utility company is a long-term one,
then the costs of acquiring all the assets necessary for continuity of
its operatijon wil.l be mérginal to the company, In a long-run situation,
none of the assets can be treated as 'fixed!; all become variable In
relation to the tim_e period, AIll have to be replaced when they become
useless to .the company on account of physical wear and tear or
obsolescence, and the costs of replacing them are the opportunity
costs facing the company; they are the company'!'s marginal costs in
the long run, Thus, if society desires that the company should con-
tinue rendéring its service, then these are the costs that they vsho'uld

be required to pay the company,

L.egitimacy of Replacement Cbst Approach to Depreciation Accounting

If depreciation expense is to be accepted as the cost of using a
certain type of asset referred to by accountants as 'fixed asset!, then
under the continuity assumption, It can be treated as a legitimate expense

only when depreciation is viewed as a_recognition of the need to replace

the services of retired assets, Thus, only depreciation expense
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computed from the viewpoint of replacement r*equir*.ement8 can be in- .
cluded in utility rates chargeable to consumers without adversely
affecting the alloqation of scare resources in the economy, When and
where no r‘eblacement of asset 'services is required, logically, if re-
sources are not to be misallocated, -there should be no charge for
depreciatiqn on the basis of replacement as the cost of using up the

services of a capital asset,

Unhder the continuity assumption, there is no case at all for
charging depreciation expense based on price-level adjusted cost, A
charge for such a depreciation expense is an attempt to recover from
the revenues paid in by consumers the original amount of purchasing

power committed to the enterprise by the investors in the past, A

recovery of the original amount of purchasing power is no way re-
lated to the replacement requirements, The cost (or price) of a new
asset r*quir‘ed for r*eplac_ement purpose may' not move in the same
direction or to same extént as the general price level, Thus, when a

long-term planning period obtains, a chargeable depreciation expense

8It is to be noted that if it is considered worthwhile continuing
the utility service in the long run, then there is the implicit- assumption
that the alternative uses of the '"fixed assets!" now being employed in
the company have less value to society, In this situation, there is no
need to consider their second-hand value or their present (discounted)
value in their alternative uses when accounting for the costs of using up
their services in their present employment, Thus, under this assumption,
depreciation must be based on the current cost of restoring the service
potential consumed during the period, See Appendix B} on pages],94,—,205‘,
for the current replacement cost concept as propounded by the American
Accounting Association,



52
computed on the basis of historical cost adjusted for price-level changes
will result in a cost that may be higher or lower than the long-run
marginal cost faced by the company with a consequence that resources

will iend to be misallocated,

Similar‘l_y, it is not proper either to charge a depreciation ex-
pense based on reproduction cost newg, Such a charge is an attempt
to recover from revenues a sum of money which, it is supposed,
would enable an identical réeproduction of the retired asset, In reality,
technological advancement often makes assets acquired in the past
obsolete by the time they are retired, New, irhpr‘oved assets are fre-
quently appearing on the scene, and, if there is going to beé any

replacement, these improved assets are those which will be acquired

9Repr"oduction cost new has a special meaning to the utility
industry in the-u,S',A,, where 'the Supreme Court has held that in
valuing utility ‘property reproduction cost must be defined as the present
cost of constructing the existing plant under- original conditions", (E,
M, Bernstein, Public Ultility Rate Making and the Price L.evel, Chapel
Hill: University of N, Carolina Press, 1937, p, 24),  This implies
that to compute the reproduction cost new of an asset, it is necessary
to make an inventory of all the factors used in the original constructien
of the asset,. collect or estimate the current prices of all the factors
and assume that the original construction conditions are currently pre-
vailing, Great problems, however, will arise when, on account of the
asset becoming obsolete, some of the essential factors needed for its
reproduction are no longer available and their current prices are non-
existent, For more details about this concept of cost, see J, Bauer &
N, Cold, Public Utility Valuation for Purposes of Rate Control, New
York: Macmillan Co,, 1934, Chap, VI, See also C, W, Thompson
& W, R, Smith, Public. Utility Economics, New York: McGraw-Hill
Book Co,, Inc,, 1941, pp. 285-99,
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for replacement of those retired, The costs of obtaining these new
assets will evidently be different from the estimatedr costs of_duplicating
the retired ones as they are no longer similar, The reproduction
cost new .will tend to differ from the actual replacement cost, because
it gives no allowance 'for* obsolescence, and this difierence in cost will
tend to cause misallocation of resources if reproduction cost new is

included in the rates payable by c::onsumehs.,]0

"Normal! Return on Investment—--An Opportunity C_ost

In @ money - -economy, resources needed for production (labour
service, fuel, managerial skill, land, building, etc,) are acquired
through the medium of money or "capital funds", Though capital funds
are just a means to acquire real assets, nevef'theless they are an
economic r‘esour‘ceb because they are scarce and have aiternative uses,
L ike any otherr economic resource, a .company which uses financial
resource must be required fo pay thev opportunity cost. of using it, Its

opportunity cost must be the r‘eturn” it could earn in its alternative -

10 ’
, Reproduction cost new would be acceptable for -assets that
have not become obsolete; for then reproduction and replacement costs
should be the. same,

”The return can take the form of dividend if the financial re-
source used is designated as share capital or interest if it is designated
as loan,
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employment, ABeiné rather mobile, the return which a financial invest-
ment could earn in any of its alternative employment would tend to be
uniform or equal to the '"normal" r‘et.ur‘n on investment, Thus, the
opporftunity. cost of using a financial resource must“ be the "normal' re-
turn on investment, If this normal return is not forthcoming, an investor
will be tempted to withdraw his fuhds and invest them elsewhere to take

the advantage of a higher r~etur~n..]2

If.‘a utility company intends to operate indefinitely, it can be ex-
pected to offer a return attractive enough to induce its existingv investors
(shareholders as well as creditors) to. continue with their investments
in the company'. If it intends to expand its.écale of operations in re-
sponse to .society's derﬁand, it can be expected to offer a return on
financial investment attractive enough to invite new investors, Thus,
the company can legitimately charge consumers a "“normal" return on
financial investment as part of the opportunity costs of continuing and

expanding pboducti_on .

ContinuityAssumption for Ultilities

An economic enterprise once established is normally expected to

A],zl:or* a different approach to the same conclusion, see E, H,

Phelps Brown, op, cit., pp. 247-9,
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continue operating indefinitely unleAss_ competition puté it out of the business,
its product becomes obsolete, or its essential resources run out, such
as may occur with a coal mine or a gasfield, It has come to be
accepted by- economists and accountants that it is r*éasonéble to make

such an assumption.]3

In a free enterprise econoﬁy, the survival of a firm usually
depends on the intensity of competition it faces aﬁd the tastes of c-on-
sumer*S. The more competitors a firm has, the greater is the threat
to its survival, assuming other things remain the séme‘. L_ikewise, the
more fr*equentiy consumers change their tastes, the more frequently
does the product 6f a firm become obsolete and the less is its chance
of continuing-its operation for a long time if it fails to respond to the

dynamic changes that are prevailing,

In the case of utility enterprises, except those which work .on
exhaustible natural resources such as natural gas, most of the threats

to survival have been reduced or removed, Comp'etition'is greatly

]3Accor‘ding to a study made by R, Ma, the assumption is not
altogether unreal; the life-span of the large indusirial and commercial
corporations is a long one and there is some evidence of a trend
towards increasing longeyijty, See !"Births and Deaths In the Quoted
Public Company Sector in the United Kingdom y 1943-53", Yorkshire
Bulletin of Economic and Social Research, Vol, 12, No, 2, Nov,,
1960, pp, 92-3,
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reduced by the granting of a franchise to an individual regulated utility
company so that it becomes mo.re or less the sole producer of a par-
ticular type 6f service within a certain area, Competition, however,
cannot be completely eliminated for ‘a utility company, because some
degbee of substitution is possible between utility services and also be-
tween utility services and non-utility services; for example, electricity
and gas are close substitutes for heating purposes and both have to
compete with oil which, at least inh present conditions on the North
American continent, is regarded as a non-utility product; train service
has the trucking service as its close competitor in the transportation
of goods and it has to compete with bus service and airline service
for passengers. Generally, it can be said that a utility company faces
less competition than a non-utility company, because it enjoys some

form of 'Yprotection' from the government,

In addiﬁbn, the service 'r'ender‘ed by a utility company is often
essential to society and, thus, demand for the service is more certain
than the demand for a non-utility service or product, The threat of
product 6r~ serjvice obsolescence being less imminent, the chances of a
utility company!s survival are enhanced to that extent, Considering
this fact and the fact that entry into the industry is restricted, one can
conclude that the continuity aésumption is more realistic when applied to
a utility company, and it follows that the case is stronger that a utility

company should adopt a long-term planning period and consider in its
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pricing policy those marginal costs associated with the long-term plan-
ning period, Those costs include depreciation expense based on

replacement cost,

The proposal that a utility company shouid adopt a long—térm
planning period Is fufther‘ supported by the argument that as it is re-
gulated to sefve the Vinte‘r‘est of society in priority to the interests of
its private investors (in the case of a privately owned utility company),
it should ‘c‘ontinue to operate as long as society desires and is willing

and able to pay the economic costs of operation,

It is the contention of J, C, Bonbright that it is important that

1

a utility company should conter'nplate a long-term planning period and .
work out long-term rates, because the r‘at;e;c, _whichv play the major -r*éle
in influencing fhe_ typ‘es and amounts of utilify services which will be‘
used and produced are thoée‘ rates' which are expected to prevall over
.a considerable period of timé. . Quoting him,

It is these longer-run, anticipated rates, when compared with
anticipated prices for substitute products or services, on which
individuals must rely in making rational decisions whether to

install oil-heating or gas-heating furnaces; whether to buy gas ranges
or electric ranges for the kitchen; whether to locate an aluminium-
reduction plant near the source of hydro-electric power on the

St, LLawreénce River or to locate .it instead near the source of
low-cost steam-electric power in the Ohio Valley, etc,, ‘etc.]4

]4J, C. Bonbright, Principles of Public Ultility Rates, New
York: Columbia University Press, 1961, p, 333,




It is inevitable that he should come to the following conclusion:
I conclude ,,.,, with the opinion, which would probably repre-
sent the majority position among economists, that, as setting
a general basis of minimum public utility rates and of rate
relationships, the more significant marginal or incremental costs
are those of a relatively long-run variety - of a varliety which
treats even capital costs or !capacity costis! as wvariable costs.l
The two quotations clearly indicate that J, C, Bonbright seems to
suggest strongly that a utility company should plan on a long-term
basis and consider a charge for depreciation as one nhecessitated by

replacement requirements, However, he favours the long-run marginal

cost as setting the minimum level for utility rates,

- Summary .

The case for replacement cost approach to depreciation
accounting for the regulation of utility rates rests on three assumptions:
1. The purpose of regulating utility rates is to optimize the
economic welfare of society,
2. Marginal (oppor‘tu.nity) cost pricing promotes optimum
economic welfare for society through optimum allocation
of resources,
3. . Continuity of operation Is the normal expectation of a
utility company, In the interest of society, .it continues to

15Ibid., p. 336, The variable ''capacity costs'" are obviously
the replacement cosis of capital assets,
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operate aé long as society desires and is willing and
able to pay the economic costs of operation,
Under these assumptions, if there is to be any charge for depreciation
of assets, it must be necessitated by the company!s decision to re-
place the assets to ensure continuity of operation; it cannot be anything

else,



CHAPTER V

ANOTHER CASEVI:OR REPLACEMENT COST APPROACH

TO DEPRECIATION ACCOUNTING

(UNDER FULL.-COST PRICING)

The Full-Cost Standard

A cost standard of rate making has been most generally
accepted in the regulation of rates charged by private
utility companies, '

The theory behind the traditional cost standard of rate making is that
rates as a whole must cover‘i»costs as a whole, What the standard is
implying is strictly a "full-cost" pricing policy (and not a marginal-cost
policy). This standard has two main suppbrts:

The first support for the cost-price standard is concerned
with the consumer-rationing function when performed under
the principle of consumer sovereignty. Under this principle,
potential consumers should be free to enjoy whatever kinds
of service, in whatever amounts, they desire as long as
they are ready to indemnify the producers, and hence
society in general, for the costs of rendition, Only In this
way can the consumers be put in a position, as it were, to
ration themselves by striking a balance between benefits

1), C. Bonbright, Principles of Public_Utility Rates, New
York: Columbia University Press, 1961, p,., 67,
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received and sacrifices imposed, If the rates were set at
less than cost, either overt rationing would be necessary or
else service would have to be supplied in wasteful amounts,
If the rates were set at more than cost, use of the services
thus priced would be unduly restricted, 2

It is perceptible that the consumer-rationing function of rates is also

concerned with the allocation of resources,

The second support can be generalized as one that is con-
cerned with the private interests of the company (or rather the private
interests of its investors), A 'full-cost" price is deemed non con-
fiscatory, It can '"motivate and enable the producing company to
supply the service in the amount demanded,”3 This implies that a
full-cost pricing policy would enable 'the regulated industries to (a)
obtain necessary replacement funds, [and] (b) maintain the real income

of investors and prevent confiscation of their pr'oper'-ty.“4

2, .

lbid,, pp. 69-70
%bid, , p. 70
4

C., F., Phillips, Jr,, The Economics of Regulation, Homewood,
Alinois: Rlchard D, Irwin, Inc,, 1965, p, 231,

It is to be noted that however a price level is fixed (whether
on the basis of fully distributed cost or marginal cost), it cannot logically
provide funds for replacements nor income for investors, Recovery of
costs for the purpose of replacement and distribution of income to
investors can only be possible when there are enough revenues paid in
by the consumers, Since the amount of revenues earned depends on
the volume of sales and the price level at which the sales are made,
there is, thus, an implicit assumption here that the consumers! price
elasticity of demand is known,
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The problem with the cost standard is that ' "Cost" like
'value'" is a word of many meanings, with the result that persons who
disagree, not just on minor details but on major principles of rate-
making policy, may all subscribe to some version of the principle -of
"service at cost'l, 5 The flexibility of the standard is "one of the
reasons for the popularity of a cost-of-service standar‘d 'of rate

making, no

The way cost is defined and determined will obviously decide
the kind of results which can be expected with respect to the attain-

ment of the purposes of a full-cost pricing practice,

J, C, Bonbright, op,
6L_-oc. cit,

7ln a static economy, where there is no change in price level
and technology, all interpretations of cost - historical cost, price-level
adjusted cost, reproduction (duplication) cost and replacement cost -
will yield the same result, But in a dynamic economy, different inter-
pretations and treatments of cost are inevitable, One faces a dilemma,
in the midst of changing price levels and technology, 'in onel!s effort to
select a cost standard for the determination of cost of production,
results of operations and values of properties suitable for measuring the
performance and position of an economic enterprise,
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This chapter seeks to maintain that when valuation of utility properties
and deter*mihafion of related depreciation expenses are made on the
basis of current replacement cost as propounded by the American
Accounting Association,8 the purposes of a full-cost pricing practice
will be better achieved, granting that such a pricing practice is

desirable,

Comparability of Costs

In the business world, full-cost pricing appears to be the most
common practice not only in the regulated industries but also in those
which enjoy freedom of pricing, G, Shillinglaw remarks that

'Accountants_ are always faced with demands for estimates of
full cost per unit of product, ,.. Most economists and many
accountants object strongly to the use of full product unit costs
in pricing, but the concept has strong support in business,,.,,;
the business executive frequently states that he does not want
to introduce or sell any product unless its price is adequate

to cover full cost plus a normal or target percentage markup
for profit, ’

As this is the case, prices must be based on comparable

costs if they are to be comparable and pepform efficiently the function

of consumer-rationing, It can be shown that costs of production in

8See Appendix B on page 194,

gG, Shillinglaw, Cost Accounting: Analysis and Control,
Homewood, lllinocis: Richard D, Irwin, Inc,, 1961, p, 654,
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the utility industries are not very comparable with those in the non-

utility industries because of the following:

1,  Competition: In non-utility industhies, competition of one
degree or another prevails in the product markets, In some industries,
like retailing of consumer goods, competition is close to perfect, The
drive of competition often requires a dynamic firm to adopt the latest
art of prodqction in order to stay in business, With rapid changes in
technology foday, obsolescence is a common phenomenon, Excluding
the effects of price-level changes, techhological impr*ovemeﬁts tend to
reduce the real cost of capital assets, either in terms of productivity
or effective life, Thus, a non-utility firm that faces competition and
yet Wishes_to survive is encouraged to r*eblace its obsolete assets

frequently in order to 'keep pace with advancing technology,

A utility company generally faces less competition in the product
market (except, peﬁhaps, in the tr*anspof'tation i‘ndustr‘y). Coupled
with the fact .that mos£ of its capital assets ar*e. relatively more ex-
pensive and Iohgervlasting, there is, thus, less incentive for it to
replace its assets to keep pace with technology. As a result, the
capital assets of a utility company are relatively more obsolete than
those of a non-utility with the consequence that its real capital asset

~ costs are higher than they would otherwise be,
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2. L.arge Investment in Durable Assets: In comparison with

other forms of business, utility enterprises invest the greater portion
of their funds in durable plant and equipment, They require proportion-
ately less operating assets; I, R, Barnes makes the following

observation:

The large investment in fixed capital is a reflection of the
technology of the particular utility industry, At one extreme
are the telephone companies that render an intangible ser-
vice that calls for. no manufacturing process on the part of
the utility company. Even where the utility is manufacturing
and distributing a commodity, such as electricity, water, or
gas, production is largely a matter of machine technology
involving only limited expenditures for labour and raw materials,
The large investment of the typical utility also reflects the
public obligations that have been imposed upon these enter-
prises; the necessity of supplying immediately the consumers!
demands for service compels an investment adequate to meet
the maximum demands which are likely to fall upon the utility
enterprise, 10

Using the ratio of capital investment to gross operating income to
illustrate the point, C, W, Thompson and 'W. R. Smith remark that

... practically without exception, American retail and man-
ufacturing concerns in the course of a year receive a gross
annual income at least equal to the amount of their invested
capital, For example, the annual income of the iron and
steel industry has usually been twice its investment, Similar
ratios are found in the automobile and paper and pulp indus-
tries, In meat packing and retailing, the ratio of income to
investment is approximately 3 to 1, In the utility business, on
the other hand, the reverse relation exists, with ratios of
income to investment ranging as high as 1 to 8,11

1Olr~ston R, Barnes, The Economics of Public Ultility - Regulation,
New York: Appleton-Century-Crofts, Inc,, 1942, pp, 44-5,

e, W, Thompson & W, R, Smith, Public Ulility Economics,
New York: McGraw-Hill Book Co,, Inc,, 1941, p, 82,
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Quoting a study of 200 utility companies made by the Bureau of Business

Research at the University of lilinois in 1929, they continue:
This study shows that the most common ratiosfall within the
limits of 0,06 and 0,20, which converted to our form of
expression would be between 16 to 1 and 5 to. 1, Within
these limits are found half of the 200 companies analyzed,

More recent data are available, A study of financial
statements of electric companies for three selected years

in Wisconsin, lllinois, and lowa shows results similar to the
Iltinois findings,

It is true that not all capital investments are made for the acquisitions
of durable assets, In reply to this, they add:

It might be argued that fixed assets are not equal to the utility
investment, because at least part of the quick assets are
thereby ignored, but the omission cannot be too serious,
‘since they (fixed assets) account for 85 to. 90 percent of
total assets.]3

3 Price-level Changes: Price-level changes with their

effects upon thé value of money are a common economic phenomenon
today in almost all countries, There are two distinguishable types of
price movements: short term fluctuations and long term trend, It has
_been observed that since 1900 there has been a tendency for the gen-
eral price level to rise so that each successive cycle took place on

higher price levels than its pr*edecessor‘.14

3bid., p. 83.

4FQonald A, Ma, A Review of Price-Level Change and Income
Determination Concepts, an unpublished thesis submitted in partial ful-
filment of the requirements for the degree of M, B,A,, University of
B.C,, 1963, p, 67,




It is reported that

So far as the United Kingdom is concerned, there was on
the average an annual increase of 4% - 5% in the general
price level in the following decade (the decade following the
Second World War), a magnitude that has not been equalled
in its peace time economy in the past century, The exper-
ience in other countries, excluding countries whose economies
have been disrupted by war or revolution and the South
American republics, has been very similar, though in most
cases less pr~onour1ced.'I5
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The causes held responsible for the inflation in the 1950's in most of

the countries around the world are:

(a)

(b)

(c)
(d)

(e)

a boom in the industrialized nations in consumer dur-
ables and housing which spread to private investment
in plant and equipment, 1

increases in costs, particularly wage costs, not ac-
companied by increased output,

in Communist countries, an increasing share of the
national product allocated to consumption,

in the underdeveloped nations, the use of deficit financing .
to promote industrial expansion, leading to excess de-
mand in the absence of a larger agricultural output,
there was no evidence in the Industrialized countries of
excess of aggregate demand, but there were shortages
of specific commodities such as coal and steel, 16

16Ronald A, Ma, op, cit,, pp. 68-9, There are signs of

shortage of copper, another important industrial raw material, In
the U, S, See "The Great Copper Shortage', Newsweek, Feb,
21, 1966, pp. 73-4,
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Taking the U,S,A, as an example, the consumer price index
rose by about 14% over the ten-year period 1951-1961 and the whole-
sale price index, by about 4% 6ver~ the same per*iod,w Since the
consumer price index is more related to the purchasing power of the
dollar, it can be said that the value of money is falling signifiéantly over
the years, Since most of the durable assets . used by a utility company
often last at least as long as 10 years and, further, most of its assets
are durable ones, the implication is that its cost of production would
likely be stated in ter*rhs of pather old dollars of h_igherxpurchasing
power, A non-utility company, on the other hand, uses proportion-
ately rﬁuch less durable assets; these aésets are generally not so long
lasting as those found in a utility company and they are replaced more
often under the pressuhé of competition; thus, it can be concluded
that the cost of production of a non-utility company would likely be
stated in terms of relatively éur*r*ent dollar of lower p‘urﬁchmasing'power'.
Consequently, the cost of production of a utility company and that of a

non-utility company are not very comparable,

Summing up, the causes of lack of comparability in.the costs

of production facing the utility industries and the non-utility industries

17See Table 1 on p. 88. . The inflationary trend in the U, S,

is still climbing today; see Newsweek, Feb, 21, 1966, p, 74,




can be traced to two factors which are characteristic of a dynamic

economy:

L

Technological Changes, A more competitive non-utility

company is moré likely to keep pace with technological
developments that tend to cut down the real cost of pro-
duction, A less competitive utility company, under the
photeqtion of a franchise ar*:nd. discour‘égéd by the large
financial requirements necessitated by replacements, is
less likely to keep pace with technological advancements,
Thus, there is very little ‘compar“ab'ility,.in' the real cost

of production,

~Price-level Movements, Since non-utility companies use
proportionately ‘less durable assets of relatively shorter
lives and, thus, generally replace all their assets more
frequently than utility 'companies,‘ pr*ice-—léyel movements
will reduce comparability between their mloney costs of-

production,

To promote comparability between the production cost of a

utility enterprise and that of a non-utility enterprise some weriters

suggest the use of reproduction (duplication) cost for the purpose of

valuing utility property and determining depreciation expense and

69
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others advocate the use of pr*ice—level adjusted cost, 18

The Use of Reproduction (Duplication) Cost

The classic defence -of reproduction cost,. on the gr*ounc_l that
utility Pateé based on it will perform their consuﬁwer‘;r‘ationing function
efficiently, is made by Harry G,. Brown, He believes that it will give
better results than the use of or"iginal cost, Summarizing his case, he
gives the following conclusion:

We considered, first, the question whether original investment
or present cost of duplication should be chiefly considered In

valuing railroads (or other public utilities) for the purpose of
rate regulation, It appeared that whether the divergence be-

tween original investment and present cost is due to changes

in the general price level, to changes in the specific prices of
materials required for construction, to changes in the value of
land, in any case economic waste and loss would be likely to
be produced by emphasis on original cost rather than cost of
duplication, 19 - '

18The proponents of historical (original) cost could argue that
since the real production cost of a ut'ility company is higher than that
of a non-utility company and its money cost is lower, the two types of
costs would cancel out each other and bring about comparability when
the use of original cost is retained, This argument would be valid if
it could be proven that the two costs move in opposite and egual
directions; this coincidence, however, Is most unlikely,

19Har~r‘y G. Brown, "Railroad Valuation and Rate Regulation!,
Journal of Political Economy, Vol, 33, No, 5, Oct.,, 1925, p, 530,
See also his article, ""Economic Basis and L.imits of Public Ultility
Regulation'", American Bar Association Reports, Vol, 53, 1928,
pp. 717ff,
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Several cases decided by the U, S, Supreme Court approved

20

the use of reproduction cost as the basis of valuation, HoWever*,

they were more concerned about the prevention of ''confiscation!' of
utility properties, which would be possible had original cost been used

in times of rising prices,

The emphasis ;an reproduction cost was not accepted by the
Court without some vigorous objectioiﬁs. In his dissent to the major*ijy
opinion in the Southwéster*n Bell Telephone case, Mr, Justice Brandéis,
though arguing for the merits of prudent investment, mentioned the logic

of the cost of reproducing a substitute plant rather than an identical one

2oln the legal history, the use of reproduction cost was first
mentioned in Smyth v, Ames (169 U,S, 466 (1898) ), where it was
decided that it should be taken as one of the factors contributing to the
"fair value!" of a utility property, The exact words used wetre:
n,,. the present as compared with the original cost of construction,,,."
This phrase could, however, be interpreted to mean something else,
such as the present construction cost of a substitute property, I.e.,
the current replacement cost, Subsequent cases of importance are:
Denver v, Denver Union Water Co,, 246 U.,S, 178 (1918);
Galveston Electric Co, v, Galveston, 258 U,S, 227 (1922);
Southwestern Bell Telephone Co, v. Public Service Comm.,, 262 U.,S, '
276 (1923); Clark's Ferry Bridge Co, v, Public Service Comm,, :
291 U,S, 227 (1934), In some cases, reproduction cost is mentioned
as the only factor to be taken into account, but it generally appears to
be the most significant figure in the final valuation, Georgia Railway
& Power Co, v, Railroad Commission, 262 U.,S, 625 (1923); Bluefield
Water Works & Improvement Co, v, West Virginia P,S,C,, 262 U,S,
679 (1923), '
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to take account of changed conditions, He said:
If the aim were to ascertain the value (in its ordinary sense)
of the utility property, the enquiry would be, not what it would
cost to. reproduce the identical property, but what it would cost
to establish a plant which could render the service, or in other
words, at what cost could an equally efficient substitute be then
produced, Surely the cost of an equally efficient substitute must
be the maximum of the rate base, if prudent investment be re-
jected as the measure, The utilities seem to claim that the
constitutional protection against confiscation guarantees them. a
return both upon unearned increment and upon the cost of '
property rendered valueless by obsolescence, 21
The sole weakness of the use of reproduction cost is hinted by
Mr. Justice Brandeis; namely, it fails to give proper recognition to the
effect of obsolescence upon the real cost of production, It could be in-
ferred from his dissent that he saw the logic of current replacement
cost as Is understood here since it c_onsiders changes in technology,

though he was only concerned that the rates should not be 'confiscatory!

to the company nor ''extortionate! to the consumers,

As reproduction cost ignores the cost effect of technological
development, its use in the valuation of a utility property and in the
determinatibn of depreciation expense will evidently not make the cost
of production of a utility company comparable with that of a non-utility
company, though it take_s into consideration the cost effects of price-
level changes, On this ground, utility rates based on reproduction

21Southwester'h Bell Telephone Co, v, Public Service Comm,,
262 U,S, 276, 312 (1923),
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cost cannot perform their consumer-rationing function efficiently since
it is not likely that they are comparable with prices established in non-

utility industries,

The Use of Price-Level Adjusted Cost

Amdng the ardent suppobter's of historical cost adjusted for
changes in general price level are W, A, Paton.and H, C, Greer,
They are against the use of unadjusted historical cost, because in a
period of rising prices, utility rates that are based on- it will be

cee SO unjuétifiably low that they stimulate more consumption -
than can be provided by available facilities, retarding the
expansion of the services avidly sought by consumers, and

hampering the full enjoyment of what could be supplied if
charges were more nearly in line with today's price level,

22

The implication of their statement is that rates based on costs adjusted
for general price-level changes would bring about better- distribution of
resources among industries, particularly between utility - industries on

the one hand and non-utility industries on the other hand, presumably

because such rates would be comparable with prices charged in other

industries, since costs would be stated in ter*m\s of current dollars,

22
: William A, Paton & Howard C, Greer, "Utility Rates Must
Recognize Dollar Depreciation", Public Ultilities Fortnightly, Vol 51,
No, 6, March, 1953, pp. 335-6,
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The weakness of the argument given above lies in its. failure

to see the distinction between stating production cost in terms of current

dollar_'s_Aand stating production cost in terms of current conditions with
respect tq the art of production and the value of dellar unit, In other
wor*ds, it .confuses the expression of production cost in terms of pur-
chasing powér* with the need to state production cost in terms of what
the current art of production .and the current dollar value are, Since
the production costs of cqmpetitive industries generally reflect the cur- -
rent art of pr*oductioh as well as the current dollar value, stating the
production costs ;)f utility companies in terms of current dollars through
the use of price-level "adjustment would not make the latter compar‘ablAe

with the former since there is no common denominator,

The Use of Current Replacement Cost

The current cost of restoring the exhausted service potential
of a capital asset,. wher*e there is no insistence upon the use (even
hypothetically) of an identical asset, takes into consideration both (a)"
the current art of production, and (b), the current dollar value, Thus,
when utility rates are baéed on current replacement cost, there is a
common denominator between these rates and full-cost prices set by
. competitive industries; and so comparability in costs and pr‘ices is

established,
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It should be noted that optimum allocation of resources among
industhiés With the aim to promote optimum economic 'welf-ar_‘e for society
can only‘ bg achieved with marginal coét pricing, When full-cost pr*icin:g
is practised, the use of current replacement cost for the valuation of
utility properties vand determination of depreciation expense would not
in any way result in optimum allocation of resources in the economy,

In the words of J, C, Bonbr;ight, "f optimum resource allocation were
to be aqcepted as the primary objective of rate-making policy, ...
what would be required is not a mere transfer from an actual-cost
standard to a replacement-cost standard, but rather a transfer from

any standard of total cost to a standard of incremental cost.”23

However, no one would deny that, even under full cost pricing
practice, the use of replacement cost in utility industries would pro-
mote better allocétion of resources in the economy than if original qost
were used, because the former undoubtedly places utility rates on -a
more comparable level with prices outside the utility industries, and,
thus, promotes better allocation of resources between utility industr*ies

on the one hand and non-utility industries on the other hand,

p. 230,

=

23,, C. Bonbright, op, cit.
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Current Replacement Cost and Determination of Income

The second support for full-cost pricing practice is said to. be
concerned generally with the private interests of utility companies,
Under the assumption that consumers'!' demand is known such that sale
at cost-plus price will provide enough revenues to cover costs fully
and to yield reasonable income, it can be accepted for the purpose of
discussion here that full-cost pricing practice is in the interest of a
utility company in the sensé that it enables the company to cover all its
costs and to earn some Income and, thus, be able to continue opera-
ting Indefinitely to the advantage of its investors and éociety as well,
Since il;mcome is deemed to have been earned aftér all coéts have been
recovered from revenues, the problem here narrows down to one of
'deciding which definition of income is most meaningful to investors and
sociefy and which interpretation of cost will help in the proper determin-

ation of Ihcome so defined,

It is proposed that the following definition of income should be
accepted as suitable for the purpose here:

Income from ordinary operations should represent an amount,
in current dollars, which, in the absence of catastrophic loss
or discovery of assets, is available for distribution outside the
firm without contraction of the level of its operating capacity;

or, stated in another way, the amount which, by retention, is
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available for expansion of oper;ating capacity.24
An income determined with the Qse of this concept, which is akin to
the Hicksian concept of economic’ income, is 'real" income free from
any distortion caused by the phenomenon of fluctuating price IeVei with
its effect on money value, When the income is disposed of, the original
productive capacity of the company will not be impaired and so it can
continue producing in the future at least at the same level as before,
Thié is evidently. in the interests of (a) investors since'ther*e is no
"confiscation! of utility pr'oper‘ties. (defined in the more significant terms
of pr*ioductive capacity) or return of economic (contrasted with financial)
c.:apitvallby being included in the income disposed <;f, and (b) society

since the company is in a position to continue rendering service

indefinitely,

There are two ways by which this income can be determined:
1., Matching revenues with costs; income is the surplus re-

venue, This can be called the matching method which is

24Amer~ican Accounting Association, Committee on Concepts.

and Standards - Long-L.ived Assets, '"Accounting For Land, Buildings
and Equipment: Supplementary Statement No, 1", The Accounting
Review, July, 1964, pp. 695-6, L.ooking from another angle, income
as defined here can be said to be the change in the economic net worth
of an enterprise,
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currently used by acéountants; and
2, Providing first for the maintenance of real capital
(«Pr‘oductive capacity) from the revenues; any éxcess
‘revenue is income, This can be called the maintenance
of real capital method, which. is acceptable to most
econbmiéts and also accountants,
When costs are properly defined and determined, both methods should

vield identical results,

Current Replacement Cost and:the Matching Method of Income Determination

For any proper comparison or matching to be made between
two things, it is necessary that there should be a common denominator,

It féllows from this that current revenues should be matched against

only current costs it any meaningful income is to be obtained, With

respect to durable or long-lived assets,  the current cost of expired

services must logically be the current cost of restoration, Thus, in-

come can be meaningfully determined only when current replacement
.cost Is used for the valuation of assets and the determination of related

depreciation expense,

" The use of historical cost is out of place, Accountants would
not add American dollars to Canadian dollars when they prepared con-

solidated financial statements of an American corporation with subsidiaries
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in Canada without first expressing them .in some common terms; nor
would they deduct costs in Canadian dollars from revenues in American
dollars to arrive at the income from operations for a period, Would
they then match 1956 dollars with 1966 dollars? They would do.and
are, in fact, doing just that, making. an unrealistic assumption that the
dollar unit is stable, As a result of this, accounting income today has
not much economic significance, When it is disposed of, thver~e will be
some consequential impairment of the pr*oduétive capacity of the enteb—
prise in a period of rising prices; in other words, when accounting
income is determined with the use of historical cost in chh an infla-
tionary period, it will inevitably include an e‘lement of capital, which,
when distributed as dividend, will reduce the productive capacity of the
enterprise, and this will not be In the interests of Investors and society

when such a return of capital is not intended at all,

It is admitted that cost of production in current terms can be
obtained by making adjustment fbr general price-level movements, The
income that results from the matching of current revenues with price-
level adjusfed coéts will presumably be In current dollars, This is

granted, but it must be realized that cost In_current dollars is not

exactly the same. thing as the current cost of using up asset services
. In the process of current production; there is a shade of difference be-

tween the two, Suppose that x units of asset services are required to
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produce one unit of output, In 1960, when the general price index was
100, the X units cost $100, In 1966, when the general price index Had
gone up to 120, the cost of producing one unit of output in terms of

current dollars would be $100 x :—g—g , i.e. $120, If in 1966, because

of a combination of (a) a change in technology, (b) changes in the
supply of and demand for the asset services, and (c) a change in
money value, the x units of asset services would cost $150 to replace,

then the current cost (associated with the using up of asset services)

of producing the one unit of output would be $150.

Current Replacement Cost and the Real Capital Maintenance Method

of Income Determination

When the real capital of an enterprise is defined in terms of
productive capacity, maintenance of real capital at the level it was at
the beginning of a period, requires . restoration of any used up capacity,

Thus, before any income can be recognized, what it will cost currently

to restore the productive capacity of the enterprise must be deducted

first from the current revenues, It follows' that in applying this method
of income determinatién, the cost éf using the services of an asset for
production must be the cur‘rent cost of replacement, taking into account

what it will cost to acquibe (either through purchase or through con-

struction). an asset currently available for replacement and having
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regard to the latest art of production and the latest value of the dollar
unit, Any other definition of cost of asset services must be irrelevant

to this method of income determination,

Criticisms of the Current Replacement Cost Approach

Opponents of the current replacement cost approach could
rightly argue that the concept should be extended to cover operating
(current) assets as well as long-lived assets.25 No one would deny
the validity of this argument since it establishes that all costs must be
stated on the same basis, However, it could be counterargued that
since operating assets gener‘ally turn over at least once a year, their
past acquisition costs would be very much the same as their current
costs of replacements; the effects of technological changes and price
level mbvements are r;ot likely to be of great significance over a period
of one year, Thus, no special cost adjustments are necessary for
operating assets which are frequently and regularly replenished, but

The American Accounting Associjation has recently recom-
mended that inventories be valued on the basis of current replacement
cost to be in line with its earlier recommendation that long-lived assets
be valued on the same basis, See Committee on Concepts and
Standards -~ Inventory Measurement; "A Discussion of Various
Approaches to Inventory Measurement: Supplementary Statement No,
2", The Accounting Review, Vol, 39, No, 3, July, 1964, pp, 700-14,




82
for operating assets which are stockpiled for one reason or another,
it is admitted that the use of current r*eplace'ment. cost would be

necessary,

The current replacement cost concept could be criticized for
making an implicit assumption that the enterprise has an -indefinitely
long life, It has been shown that this assumption is not altogether un-

real, particularly for a utility enterprise,

It is claimed that in view of technological progress the cost of
new equipmeﬁt of stated capacity tends to fall from year to year, so
that maintaining the value of equipment by reinvesting depreciation funds
will involve some expansion of physical cabacity.26 This will not hap-
pen since the current cost of replacement makes adjustments for

"differences In operating characteristics such as cost, capacity, and

6
Encyclopaedia Brittanica, Chicago: William Benton (Publisher),
1959, Vol, 7, pp., 230-1, '

27Amer*ican Accounting Association, op. cit., p, 695,
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It is stated that Ythe replacement cost theory is often treated as
synonymous with the coﬁcept of a replacement fuﬁd, that is, the income
of an enterprise is determined after provision has been made for the
replacement of assets consumed in earning that income;!" and that "some
accountants would reject the r‘eplacerﬁent cost concept, regarding it' as
an invalid confusion of income measurement and cost recovery on the

n28 is

one hand and funding, a managerial function, on the other,
rather unfortunate that the current replacement cost concept is inter-
pr‘eted‘ by some to imply that the use of the concept requires specific
funds be set up for r‘eplacem.ents of specific assets when they are re-
tired, It would also be unfortunate for any one to suggest that charging

depreciation expense based on current replacement cost would provide

funds for replacements of assets,

It must be pointed out here that the use of current replacement
cost for depreciation accounting is a means to the same end as the use
of historical cost; that is, it is nothing more than a basis for determining
the proper cost of rendering service, The difference bétween the two
cost concepts should not be viewed as a differer;ce between one that
attempts to provide funds for replacements or / requiresthe provision

2 ' ’
8FQonald A, Ma, op, cit,, p. 113 & footnote 24 thereon,
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of a replacement fund on the one hand and one that attempts to recover
costs incurred from prevenues ear‘ned on the other hand, Rather it
should be viewed as a difference between the ways that cost of pro-
duction is interpreted for the purpose of pricing or determining income
for a period, fhe current replacement cost concept simply maintains
that the correct cost of production with respect to the use of the service
potential of an asset in the process of production .is the current cost of
restoring the service potential; whereas the historical cost concept
suggests that it is the allotted portion of the past acquisition cost of an
asset, Thus, according to the former concept, the proper price which
consumers shogld be made to pay must include this current cost of
restoration, Whether or not an actual replacement funel has been, or

should be, created out of revenues restricted from disposal (by a charge

of this depreciation expense) is., it is granted, a managerial fur\c:tion.29

ngs the replacement cost concept is associated with the idea of
necessity of replacement, it is logical that, under the continuity assump-
tion, the management should replace assets whenever the occasjon for it
arises, However, it is admitted that how the management should attempt
to maintain the productive capacity of the enterprise is strictly a mana-
gerial function, »

Ronald A, Ma (op, cit.,, p. 115) believes that "even where an
amount equivalent to the depreciation charge is set aside each year and
invested in a fund, ,,, such a fund would meet eventual replacement
costs if the annual premiums were based on current price levels (i,e,
current general price level); ,,,"Would it not be more correct to say
that the premiums should be based on current price levels of specific
assets if the fund were to be sufficlent to meet eventual replacement
costs?!
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What is important here is that the company (and society) should con-
sider itself adequately compensated for rendering the service to consumers

when they have paid. a price that includes an -element of current cost of

replacement, 30

It has often been claimed that one of the merits of historical
cost depreciation is that it pinpoints efficiency, since a firm
with a management farsighted enough to purchase its fixed
assets when prices are low will show consequentially larger
profits (beca‘use of the lower depreciation char‘ge).:ﬂ

This claim of measur'emeﬁt of efficiency in performance is hollow on
two counts: (a) It is doubtiul that all the. fixed assets bought by the
management were the results of pf;eplanned speculation in mind, When
a piece vof essential equipment. breaks down, can a management be

judged as efficient when it postpones buying a replacement to.a later

30
This '""compensation! concept arises from what J, C, Bonbright

regards as 'the income-distributive function of rates in the more gen-
erally acceptable version that | have called, ,,,, the 'compensation
version'', Under this version, an individual with a given income who
decides to draw upon the producer, and hence on society, for a
supply of public utility services should be made to "account!" for this
draft by the surrender of a cost-equivalent opportunity to use his cash
-income for the purchase of other things,! (gg. cit,, p. 70.) It is the
writer!s contention that a proper measure of this '"cost-equivalent
opportunity to use his cash income for the purchase of other things"
should take into account the current cost of restoring exhausted service
potential of an asset,

3TRonald A, Ma, op. cit., p. 114.
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date when price is expected to be lower? (b) The "consequentially
larger profits!! may contain 'inflationary! money profits which are in
fact, windfall "gains'" beyond the control of the management, Ii these
profits were distributed, the productive capacity of the énterprise would

be impaired; could this be a sign of efficient management?

It Is here maintained that the use of current cost of replacement
would give a more meaningful measure of the performance of manage-
ment, It segregates windfall gains as an indication of efficient management,
Further, the use of current cost of replacement places the management
of a company in a position comparable to that of one which manages a
company using (perhaps, hypothetically) the latest machines and equip-
ment acquired at current costs, This gives a better relative measure
of the performance of a management, Finally, an income which ‘is
arrived at after cost r*eceoveﬁy has been made for the replacement of
| used up productive capacity gives a more meaningful measure of good
or wise management under the continuity assumption not only from the

viewpoint of investors but also from the viewpoint of society,

Another strong criticism of the use of current cost of replace-
ment is that the cost data so computed are not objective, This is
granted, However, it can be pointed out that a number of accounting
data presented on the financial statements today bear elements of

subjectivity; for example, estimates of bad debts for a period, estimates
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of the economic lives of long-lived assets and the amounts of deprecia-
tion expense for the period and appraisal surplus related to write-up of
an asset; the book value of an asset at any point of time is often a
subjective figure, It could be argued that it is the question of degree of

subjectivity that matters here,

A searching question could be asked: when the replacement
cost of an asset rises for a number of years and then declines shortly
before actual replacement i§ due, the company would be holding surplus
cash resources or other funds while its income sfatements of prior
vears might have recorded deficits on account of the inflated deprecia-
tion charge, Would not this mean that the use of replacement cost
might cause distortion in periodic income measur‘gment? The weakness
here does not in any way imply inferiority of the concept of replacement
cost, It simply illustrates the difficulty of making a reliable forecast of
future events, Such an error in the measurement of periodic income
is possible even with the use of 'Yobjective! historical cost., For ex-
ample, when a machine is sold, -its second-hand market price might be
higher than its depreciated book value, thus,- giQing‘ rise to '"a gain on
the sale of a fixed asset", which is nothing more than a mal;\ifestation of
the fact that depreciation charges in the past years (even though com-
puted on the basi.s of '"objective' historical cost) were overstated with

the results that incomes of past years were understated,
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TABLE 1.

Wholesale Price And Consumer Prjice Indexes And
Annual Percentage Changes, United States, 1890 ~ |96l

(1957 ~ 59 ~ 100)

Wholesale Consumer Wholesale Consumer
Year Price Index Price Index Year Price Index Price Index
1890 30,7 1926 54,8 61,6
1891 30,6 : 1927 52,3 60,5
1892 28,5 1928 53,0 59,7
1893 29,2 1929 52,1 59,7
1894 26,2 1930 47,3 58,2
1895 26,7 1931 39,9 53,0
1896 25,4 1932 35,6 47 .6
1897 25,5 1933 36,1 _ 45,1
1898 26,5 1934 41,0 46,6
1899 28,5 1935 43,8 _ 47 .8
1900 . 30,7 1936 44 ,2 48,3
190| 30,2 1937 47 .2 50,0
1902 32,2 1938 43,0 49,1
1903 32,6 1939 42,2 48,4
1904 32,7 1940 43,0 48,8
1905 32,9 1941 47,8 51,3
1906 33,9 1942 54,0 56,8
1907 35,7 1943 56,5 60,3
1908 34,4 1944 56,9 61,3
1909 37.0 1945 57.9 62,7
1910 38,6 : 1946 66,1 68,0
1911 35.5 ’ 1947 81,2 77.8
1912 37.8 , 1948 87.9 83,8
1913 . 38,2 34,5 1949 83.5 83,0
1914 37.3 35,0 1950 86,8 83,8
1915 38,0 35,4 - 1951 96,7 90,5
1916 46,8 38,0 1952 94,0 92,5
1917 64,3 a44.7 _ 1953 92,7 93.2
1918 71,7 52,4 1954 92,9 93,6
1919 75.8 60,3 1955 93,2 - 93,3
1920 : 84,5 69,8 1956 96,2 94,7
1921 53.4 62,3 1957 99,0 98,0
1922 52,9 58.4 1958 100,4 100,7
1923, 55,1 59.4 1959 100,6 101,5
1924 53.6 59.6 1960 100,7 103,1
1925 56,6 61,1 1961 100,3 104,2
Source: Ronald A, Ma, A Review of Price~Level Change and Income

Determination Concepts, ,unpublished M.B.A. thesis, The
University of British Columbia, Vancouver, 1963, Table 1,p.79,




CHAPTER VI

COMPUTATION OF ANNUAL DEPRECIATION:

AN ILLUSTRATION

There are two basic computational problems in accountiﬁg for
depreciation which éims at determining periodically the amount. of cost
resulting from the use of services rendered by long-lived assets,
They are:

1. The problem of determining the total asset-service cost
to be recovered over the useful life of an asset; this is
strictly a problem of selecting a proper depreciation base

and estimating the net salvage value of the asset, .

2, The problem of distributing the total amount of asset-

service cost over the accounting periods; this is a prob-
lem of selecting the most appropriate depreciation method,
It is occasioned by the need to measure cost of production
and income petriodically,
Thus, fhe factors to be considered when computing the annual depre-
ciation expense are:

1., The depreciation base,



2,

3.

4,
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The net salvage value of the asset,
The economic (useful) life of the asset,

The method (or rate) of depreciation,

E stimating the Ulseful Life of an Asset

Simply stated, the useful (economic) life of an asset comes to

an end at the moment the management decides to retire it from active

service because of the following reasons:

1,

It is completely broken down or worn out by such
physical factors as wear and tear, or decay due to the
corrosive or erosive actions of the elemgnts.

It is more economical (from the viewpoint of reducing
costs- or increasing profits) to employ a new asset in
its place even though its physical life has not énded.
This is often the result of obsolescence brought about
by technological progress, It may be also due‘ t'o the
inadequacy of the asset to meet increased volume of
demand,

Retirement of the asset may be the consequence of

product obsolescence, This is not a very common case,

because, though a particular product may become ob-

solete and the asset is no longer useful In that area of
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employment, the same asset canh often be used to pro- -
duce some other products which have not become

obsolete,

The three reasons for retiring an asset suggest that its useful
life is conditioned by both physical factors and economic (or functional)
factors, An asset!'s useful life is as long as ité physical or economic
life, whichever is the shorter, Estimating this life is a eemplex prob-
lem because of the various factors that have to be considered together,
As pointed out by E, L., Grant and P, T, Norton, Jr,,

... No advantage is gained by separating one cause of retire-
ment from another, In fact, some confusion may result from
the attempt to classify every retirement as due to either physical

depreciation or functional depreciation, Most retirements are
motivated by physical and functional factors in varying propor-

tions,

Statistical Approach to Estimate of Useful Life

The two joint writers mentioned above suggest that:

A good starting point for estimating lives of property units in
the future is to examine the evidence of the past, Various
statistical approaches to the study of the mortality of physical
property have been developed,,,.

The statistical approach has made it evident that physical
property units are something like human beings in their

1Eugene L, Grant & Paul T, Norton, Jr,, Depr'ec:atlon,
New York: The Ronald Press Co,, 1949, p, 19,
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mortality characteristics, If one starts with .a number of
identical physical property units, some will survive longer

than others, That is, some will be retired short of the
average life; others will last longer than the average life,2

Two general types of statistical approach ar"e:3

1, Actuarial methods, which aim at determining survivor
curves and frequency curves for annual retirements, as
well as giving estimates of average life, These methods
are generally similar to the methods developed by life
insurance actuaries for the study of human mortality, al-
though variations peculiar to physical property mortality
studies have been déveloped,

2, Turnover methods, which aim only at an estimate of

average life,

Though the statistical approaches may be helpful in predicting
the useful life of an asset, it should be cautioned that they do have
shortcomings which must be given proper attention, First, they rely
heavily on past data, To some extent they can be depended upon to
forecast the physical life of a similar asset, As expléined earlier, the
useful life of an assélt does not depend on: physical factors alone, So,

in view of rapidly changing technoldgy today, allowance has to be given
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to such functional factors as obsolescence and inadequacy which could
be expected in the future to reduce the useful life of a machine to much
less than its physical life estimated on the basis of past data. Second,
because of technological progress, a firm is unlikely to c;btain similar
assets for replacement purposes, Thus, past data will not be very
helpful in 'prfedicting the useful lives of assets which no longer possess
similar physical characteristics, Even if an asset may possess similar
operating characteristics as'its predecessor, its physical or éhemical
constituents may differ significantly and, thus, its physical life can be
expected to be different, For example, a railway coach built of
aluminium metal has a physical life diiferent from that of one built of
timber, though both may poésess similar physical operating character-
istics, It is reported that a study made by the Machinery and Allied
Products Institute (U,S.) shows that changes in the estimated statis-

tical life of an asset could be expected over the passage of time.4

As technology is rapidly improving today, it can be expected
that obsolescence will be the major factor in deciding the useful life of

an asset,5 Too much reliance should not be placed upon statistical

5One authority has estimated that about 20% of all past retirements
have resulted from physical causes; the remaining 80% from functional
causes, See L., R, Nash, "A New Depreciation Fallacy', Public
Utilities Fortnightly, Vol, 30, 1942, pp, 761, 766,
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methods which are based on past data, Instead, better techniques of
forecasting should be developed to take into consideration expected

changes in technology,

Estimate of Useful Life Based on Forecast of the Net Service

Values of an Asset,

When a capital asset should be retired and when replacement
is due are undoubtedly important managerial functions, Thus, it fol-
lows that the useful life of a capital asset is eSsentially a function of

managerial decision,

In a money economy, th_e management of a firm is concerned
more about the monetary earnings of a machine than_ its physical per-
formance, Adfnittedly, its physical performance does have an effect
on the size of its monetary earnings, What is of real significance to

the management are (a) the revenues that could be expected from the

product of the machine and (b) the money costs of operating the

machine to produce the revenues, Physical performance is important
in so far as it affects the money costs of operations, The figure that
the management really looks for with respect to the employment of a
capital asset is its !"net service values! which is defined as

..., that part of "real' revenue contributed directly by the
plant asset, less all operating costs other than depreciation,
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which are properly chargeable against such revenue; in capital -
budgeting jargon, this concept would be equivalent to the stream
of net cash flows, These operating costs include repairs and
maintenance costs, plant asset supervisory cost in the particular
area, set-up and adjustment cost, and certain lost costs, such
as spoiled material costs resulting from the loss of precision of |
the plant asset, idle capacity cost, and others,©

The net service values of a capital asset can be expected to decline
for wvarious reasons as time goes on, If the expected décline could be
properly discounted, then the moment the present value of the decline
in the net service values just exceeds the present incremental cost of
acquiring and operating a new asset, there is economic justification for
retiring the old asset and replacing it with the new one, assuming that
there is still demand for its product, This is the moment of time that
decides the termination of the useful life of a capital asset, If, however,
its product is becoming obsolete and there is no economic justification
for replacement to continue with its production, then the useful life of
the existing asset expires the moment its net service values diminish to
zero, or, if it could be sold, the moment the present value of its ex-
pected net service values just falls below its current market value,

6Isaac Newton Reynolds, An_ Analysis of Depreciation Methods
and Bases, Research Paper 9, School of Business Administration,
University of North Carolina - Chapel Hill, May, 1962, p, 8,
Note: this concept of '""met service values" is similar to the economic
concept of "quasi-rent",




96
Thus, any forecast of the expected useful life of a capital asset should
logically take into consideration the expected flow of its net service

-values,

Factors Afiecting the Flow of Net Service Values

The flow of an asset!'s net service values depends primarily on
four f;—zctor‘s:7 (a) the trend in operating costs, (b) the physical
efficiency of the asset, (c) the amount of competition which may be ex-
pectéd from improved alternative; the gradual encroachment of obso-
lescence and inadequacy, and (d) the expected rate of use of the asset,
A fifth factor can be added here; it is the expected strength of the

demand for the product of the asset,

Trend in Operating Costs: Most capital assets require, during

their service lives, a flow of repair and maintenance expenditures,
which may vary with age: and use, In a few cases, these operating
costs of capital assets may be uniform or nil, For example, the poles
of a telephone company and the ties of a railway company require little
or no repairs and maintenance during the tin;xe they are in service, In

many industrial firms, repairs may be sporadic and proceed in spurts,

Isaac Newton Reynolds, op, cit., pp. 8-14,
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As a general rule, however, the flow of maintenance expend-
itures rises with age and use, Such a rise would tend to
make a plant asset less desirable both cost-wise and service-
wise, 8 :
Assuming that proceeds from sales remain unchanged, rising expend-

itures for purposes of repairs and maintenance will reduce the flow

of net service values and hasten the retirement of the asset,

Some indication of what the operating costs of an assgt would-
be in the future may be obtained from accounting records, If the new
‘asset is similar to an old one in operating characteristics, fairly re-
liable cost data may be obtained; but, if the asset is a new invention,
it will be necessary to ''guesstimate! its future operating costs, Since
technological progress iﬁtroduces many new inventions, an accurate
forecast of future operating costs would be impossible in most cases,

because cost data of old, obsolete assets will not be of much help,

There are other operating costs, such as material spoilage
and idle plant cost due to frequént shut-down for repairs, For the

most part, they appear to rise with age and use,

Physical Efficiency of Asset: It has often been observed that

the efficiency of different capital assets varies with age and use, Some

of them remain almost 100% efficient for most of their service lives,
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In some rather unusual cases, the eflficiency of some plant assets may
even .increase with age and use, However, in the majority of cases,
capital assets de;er*ior‘ate progressively in the quality and adequacy of
their services as they age.9 The effect of progressive deterioration

of physical efficiency is, ceteris paribus, to increase the total costs of

production, reduce the net service values and, thus, shorten the use-

ful life of an asset,

When available, studies of engineers on declining efficiency of
capital assets help In determining the effect of this factor on the flow

of net service values,

Competition from Improved Substitutes:

As obsolescence encroaches upon an.asset currently in use,

the net value of even the same gquantity and quality -of services
rendered by the property in successive periods, will decline,
Also, it is apparent that the quality of the services rendered

by the plant assets, even when it does not deteriorate absolutely,
declines relative to the value of the services that could be ob-
tained from available alter*natives.10

Thus, the impact of technology is to reduce the net service values of
capital assets, in relative terms, and this has the effect of shrinking

the useful lives of existing assets,

Besides improvements in existing machines and processes, there
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are three other related factors which act to cause a decline in the
value of services rendered by machines in subcessive periods: (1)
shifts in consumer demands can reduce or eliminate revenue from ex-
isting assets, (2) shifts in relative costs and prices can throw compe-
tition awry, and (3) development of new products can make obsolete

the products produced by the plant facilities,

It is admitted that

The pre-measurement of the effect of future obsolescence on:
the net value of services rendered by assets in successive
periods is a difficult task, After all, it must be recognized
that improvement in available substitutes, whether involving
cost or service, usually come in spurts, with intervals of
comparative stagnation, Due to these aberrations in the down-
ward movement of service values, it will be impossible to pre-
measure accurately the competitive effect of improved alternatives
on net service values of plant assets, History offers some
guidance, but it offers little that can be measured precisely,

If measurements cannot be made from experience, it will be
necessary to resort to an estimate based on reasonable
assumption, An assumption which seems to be reasonable,
when occurrences spaced in random fashion over time are
examined, is that the decline in net service values with ages
will occur, on the average, at a_uniform r"ate,”

Expected Rate of Use of Asset: This factor will affect the

amount of services, in terms of physical volume, which may be ex-

pected of an asset over the years, If the demand for its product is

expected to diminish in the future, its expected rate of use will also
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diminish and so will its net service values, The effect of such an
expectation is to speed up the retirement of a capital asset owing to

product obsolescence,

Difficulties in Estimating the Useful L.ife of an Asset on the Basis

of Ilts Expected Net Service Values

The fiﬁst difficuity lies in the uﬁcertainty of making reliable:
forecasts of the various factors, especially the e*pectation of obso-
lescence, The next difficulty becomes apparent when a firm employs
various assets. at the same time, It would be very difficult to isolate

both the anticipated costs and real revenues applicable to a single asset.

It would be just like trying to allocate joint costs to products which are
jointly produced, On the other hand, it may be possible to project a

reasonable pattern of service value movements for groups of assets

or for a whole plant,

These difficulties should not suggest that this method of esti-
mating the useful life of a capital asset is Inferior, Cohceptually, at
least, it is a superior method, because it takes into consideration the
effects on the useful life of an asset of both the physical as well as the
functional factors that caQse depreciation of the asset, The diffiéulties
should sugéest, instead, that more research be undertaken to improve

the techniques of forecasting,
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E stimate of Net Salvage Value

The het salvage value of an asset is the amount which will be
realized when.it is removed from operational use and sold, less any
cost of dismantling and removal from the premise, The size of this
amount depends on the chaﬁacter‘istics of the asset and the point of
time at which the management decides to dispose it of, For the pur-
pose of estimating prospective salvage values, assets can be classified
in the following mahher‘-:1
1. Assets that as a matter of policy are traded in on new assets or
sold in an established second-hand market while they.still have a sub-
stantial remainihg physical capacity for service, They are obsolete to
the company which disposes them of, but are not obsolete to those
companies buying them up, This class may include such assets as
motor cars, trucks, typeweriters, calculating machines, and various
types of construction machinery, As they are generally sold long be-
fore the end of their physical lives by the company which first acquires

them, they may be expected to have substantial positive salvage values,

2, Assets where the prospective costs of removal on retirement are
small and the prospective proceeds from disposal - possibly as scrap -

leugene L., Grant & Paul T, Norton, Jr,, op, cit., pp.
145-6,
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are also small, These are the assets which do not have established
second-hand market and are generally retained until their physical
lives are almost or completely over, For such assets, it is common

to estimate a net salvage value of zero,

3. Assets where the prospective costs of dismantling and removal
are appreciably greater than the prospective proceeds from disposal,

Such ‘assets have prospective negative salvage values,

The prospective net salvage value of an asset must be taken
into account when determining the total amount of asset—sér*vice cost
to be recovered over the life time of the asset, A positive net.
salvage Avalue will reduce the size of the depreciation base while . a

negative value will increase it,

E stimate of the Proper Depreciation Base

Where the original cost of an .asset i‘s used as the basis for
depreciatfon accounting, determining the depreciation base does not
present much difficulty, because the original acquisition cost is a known
amount, The depreciation base of the asset is its original acquisition
cost less its prospective net salvage value, Where the current re-
placement cost of an asset Is used, difficulties arise in determining

the depreciation base, because it has to be estimated, Some useful
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guidelines are given by the American Accounting Association In esti-

mating the current replacement cost of an asset.13

Where there is an established market for assets of like kind,
estimating the depreciation base is not much of a problem, For ex-
ample, if a telephone company uses poles and the current market price
of a similar pole is $50, then the current replacement cost of a pole is
$50, and the depreciation base for a pole is $50 less the net salvage

value of the pole to be replaced,

Where' there is no established market, current cost may be

estimated by reference to the purchase price of assets which provide

equivalent service capacity - the price to be édjusted for differences
in operating characteristics, such as cost, capacity and quality.]4
lllustration: Assuming a bus-service company is, at present,

using a fleet of 40-passenger buses powered by gasoline engines,
Technological progress has brought out a more efficient 50-passenger
bus powered by a diesel engine, making the 40-passenger buses
obsolete, - Suppose, the old 40-passenger buses cost $40,000 each
when acquired new; the operating cost for each bus was $100,000

1

3The Accounting Review, July, 1964, p, 695,

]41_.00. cit,
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over its life, and its current net salvage value is $5,000, The new
50-passenger bus costs currently $55,000 and, assuming that its diesel
engine is more efficient, its estimated operating cost over its useful life
is $95,000, If the old and the new bus have the same running life of
100,000 miles, then the service capacity of the former is 40 x 100,000
i,e, 4,000,000 passe‘ngeh—miles énd that of the latter Is 50 x 100,000
i.e. 5,000,000 passenger-miles, If a 40-passenger bus is retired now,
the current incremental cost of restoring the service capacity of 4

million passenger-miles is as follows:

4 m, passenger-miles X (the current acquisition cost of the new

5 m, passenger-miles bus less the net salvage value of the
old bus less the difference in operating
costs)

That is,

4

ry X [55,000 - 5,000 - (100,000 - 95,000)],,

That is, _g_ X (45,000) = $36;000

The difference between $45,000 and $36,000 (i,e, $9,000) represents

the additional investment cost for expanding the service capacity from
4 million passenger-miles to 5 million passenger—mileé, and normally
the investors (and not consumers) can be expected to pay this addi-
tional cost if they desire to expand the operations of the company,
Only $36,000 can be legitimately recovered from the consumers

(passengers) through including depreciation expense (based on this amount)
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in the fares, This amount is then the proper depreciation base, It
can be expected to be Iov&er‘ than the past acquisition cost of the old
bus because of the favourable cost effects of technological improvements,
If, however, the upward cost trend of rising price levels is greater
than the downward cost trend of technological progress, then the de-
preciation base can be expected to be larger than the past acquisition

cost of the asset,

For som‘e assets, it may not be possible to obtain their cur-
rent replacement costs by reference to the purchase prices of similar
or equivalent assets, These assets are those which are épecially
construqted to meet the specffic needs of a company, and for which
there is no .mar-ket at all, In these cases, '"adjustment of historical
cost by use of specific price indexes may provide acceptable approxi-
mation of current cost”.]5 Thus, the techniqLJe of estimating the
reproduction cost new of an asset is applicable her*e;> however, allow-
ances should be given not only to the movements of prices of speciﬁc
factors which would be used in the reproduction but also to the pre-
vailing art of production to take iInto account the effect of encroaching
obsolescence, The depreciation base for such an asset will be its

reproduction cost new less its net salvage value,
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Depreciation Methods

How much of the total asset-service cost will be charged off
as the depreciation expense for _a year will depend on the depreciation
method selected, In the past five decades, many methods have been
devised for allocating the total cost of using a capital asset over the

accounting periods that span the useful life of the asset, Briefly, the

various methods can be classified as follows,:]6

I, Amortization methods,
A, Straight-line method,

1., Blased on time,
2, Based on activity,

B. Declining-amount methods,
1. Muitiple straight-line methods, including the sum-
of-the-years!-digits method,
2, Diminishing-balance methods,

C. Interest Methods, _
1., Compound interest method,

2,  Sinking fund method,

I, Retirement method,

i, Replacement method,
v, Retirement reserve method,
V., Depreciation as a function of revenue,

6For‘ good descriptions of these various methods, including
their merits and demerits, see I, N, Reynolds, op, cit,, pp. 29-53,
93-101,
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The !'ldeal" Method of Depreciation

17

George Terborgh and I, N, R’eynolds18 suggest that there

is an "ideal" method of: accounting for depreciation, Their method is

based on the concept that "capital is a value magnitude, and iIs con-

n19

sumed as value is exhausted, and ",,, depreciation Is the exhaustion

of capital value.“zo Accepting this concept, G, Terborgh concludes

that "the pattern of value erosion therefore sets the patiern for the

n2l

depreciation charge, Thus, if it is possible to project the pattern

of net service values of an asset, it is possible to establish the proper
relationship of the schedule of depreciation charges to the net service

value curve, Explaining further, I, N, Reynolds adds:

7Geor‘ge Terborgh, Realistic Depreciation Policy, A
Machinery and Allied Products Institute Study, 1954, pp, 20-7,

]81; N, Reynolds, op. cit,, pp. 12-3,

19(3.. Terborgh, op, cit., p. 27,

20 . . . .
Loc, cit, The capital value of an asset is defined as the
present (discounted) value of the values of future services expected
of the asset (ibid,, p. 29).

2
]L_oc, cit,
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If money had no value in use, the task of determining depre-
ciation would be simplified, All that would be necessary ...
would be to relate the depreciation charges directly to the net
service values as projected for (the asset],22

Money, however, does have value, which is the return (interest) it
can earn over time, $So, Reynolds continues:

By inferencé, therefore, an ideal depreciation method is
one which allocates cost in such a way as to produce a
uniform return on beginning of period unamortized investment
in all periods at the rate of return implicit in the original
iransaction by which the asset was acquired, This proposi-
tion requires that consideration be given to the interest factor,

The interest rate implied in the purchase transaction is
not the borrowing rate; it is, rather, the earning rate of the
asset itself, This concept is referred to by economists as
the marginal efficiency of the asset,

If the schedule of net service values and the cost of the
asset are known, the implicit rate of return would be that
rate which when applied to the remaining annual series of
net ser vice values would yield a discounted value equal in
amount to the cost, or unamortized cost, of the plant asset at
the beginning of the year in which the discounting procedure
takes place,

If the schedule of net service values can be estimated
reasonably and if the interest rate can be determined, it is
possible to calculate the depreciation by the ideal method des-
cribed, ‘For example, depreciation for any year would be the
difference between the present value of all future net service
values at the beginning of the period and the present value of
all future net service values remaining at the end of the period,
discounted at the appropriate rate of discount :c%.23

22
I, N, Reynolds, op, cit., p. 13,

23lbid., pp. 13-14, This ideal method evidently fits into the con-
cept that depreciation is the decline in the present value of an asset,
See J, R, Hicks, "Maintaining Capital Intact: A Further Suggestion,"
Economica, May, 1942; pp. 176-7,
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Working out an example, he shows that if the pattern of net service
values is a uniform series, the depreciation expense for each year
would be an increasing amoum.24 This can be expected because of

consideration for the interest factor,

Practical Difficulties of the !"ldeal!" Method of Depreciation

As pointed out earlier, making a reliable estimate of the pat-
tern of net service values of an asset is almost an impossible task,
becéuse of the- difficulty of forecasting and the problem of isolating both
the anticipated costs and real revenues applicable to a single asset, -
Further, estimating the proper discount rate pequires too much guess
work, I, N, Reynolds himself admiis that "it would be too difficult to
apply this "perfect!" plan even if it were poéSible to isolate the antici-

pated net service values for given assets."25

There are additional reasons to shéw why this ideal method
cannot be applied particularly to regulated utility companies, especially
when current replacement cost is advocated as the basis for deprecia-
tion accounting, First, the utility rates are regulated; and so the

pattern of net service values of an asset employed by a utility company
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will depend on the manner in which the rates are fixed, Since the
rates are usually fixed on fhe basis of cost, which includes depreciation
expense, one will soon fall into a circulatory reasoning when one
attempts to determine the pattern of the net service values of the asset
in order to use it for determining the amount of depreciation expense,
Second, the ideal method is applicable in a situation where depreciation
is viewed as ''value erosion', In regulated utilities, where rates are
not determined by the free iﬁter‘play of the forces of supply and demand,
this concept of depreciation cannot be properly entertained; and so the
ideal method has no logical application here, Third, the pr*aétical_:: ap-
plication of the ideal method carries an implicit assumption that the

depreciation base must be a known, fixed amount, If is assumed that

this amount is the initlal sum of financial investment made by the company
to acquire the services of an assét. In other words, the depreciation
base should be the original cost of an asset, Thus, the ideal method

is not feasible where the depreciation base is the cur*fent replacement
cost, because the amount is not known in advance and it changes as
more information (about the purchase price of a similar or equivalent

asset intended for replacement) becomes currently available,

These practical difficulties of applying the ideal method of de-
preciation suggest that the currently used "formalized" methods still

have .an important place in depreciation accounting,



A Practical Method of Depreciation for Ultility Plant Assets

The pu.r"pose of depreciation accounting for rate regulation
should be to determine the cost 6f producing a certain amount of
utility service, which is atiributable to the use of a capital asset, so
that a consumer will hot be made to pay more than what he should
for consuming a unit of utility service, Thus, it follows that an ideal
method of depreciation for this purpose is one which attempts to
assign the ésset—ser*vice cost to each unit of utility service produced,
This suggests the use of the straight-line method based on production
units, This method, however, has an important practical problem,

It requires a reliable forecast of the expected production rate of the
asset over its useful life, and this, in order to establi.sh a reasonable
depreciation rate, requires a reliable forecast of the total demand for
the product of the asset over its life time, This is, no doubt, a com-
plex problem, especially when most of the assets used by utility

companies have rather long lives,

It is proposed that, for reasons given below, the straight-line
method based on time could be applied without ill consequence, Since
utility services are essential services and the demand for them s
relatively price inelastic, the amount of services that would be pro-

duced and consumed would not be likely to fluctuate widely from year
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to year, As the annual production rate of an asset could be expected
to remain rather steady in a matur‘ed industry such as the public utility,
charging annually a uniform depreciatién rate on a time basis, would
not cause the annual cost of producing utility services to be grossly
overstated or understated, Further, this method has the advantages

of simplicity and convenience, O'n account of these advantages, it has

been widely used,

Computation of Annual Depreciation Expense Based on Future

Replacement Cost

It can be argued that since an asset will be replaced only when
it is retired some time in the future, the depreciation base should be
the future coét of the asset at the expected time of replacement, In
the interim years, any change In the purchase price of the asset
should not cause any concern as long as over .the years of the asset!s
useful life enough cost will be recovered through depreciation charges
fo meet the actual cost of replacing the asset at the end of its life,
Assume: l. Depreciation r*éte is 20% per year on a straight-line basis,

2, Useful life of asset is 5 years,
3, Net salvage value of presen; asset is zero,
4, The future replacement cost of the asset in the final

year -of its life is $10,000 (adjusted for differences in



operating costs and other characteristics),

TABLE 1l

COMPUTATION OF ANNUAL DEPRECIATION EXPENSE

BASED ON FUTURE REPLACEMENT COST

OF THE ASSET

Year: I | 1] v vV
Annual Deprec, Charge $2,000 2,000 2,000 2,000 2,000

Accum, Depreciation at year end $2,000 4,000 6,000 8,000 10,000

If all expectations came true, Table Il shows that if a replacement
fund had been set'up equivalent to the annual depreciation charges,
there would be suifficient funds for complete replacement of the asset

services at the end of Year V,

However, it could be assumed that the amount of revenue re-
stricted by the charge of annual depreciation expense would be re-
invested in the enterprise or could be used to buy securities outside,
In either ca_se; it would be necessary to recognize the amount of re-
turn (or interest) which was earned (or could be earned) on the
re-invested funds (equal to the accumulation of annual depreciation

charges).
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Assuming a rate of return of 5%, Table lll shows the effect of
re-investing funds accumulated through charging depreciation expense
annually against revenues, By the end of the f{iith year, the total
amount of depreciation charges recovered from the consumers plus
the return on re-investment adds up to $11,603, which exceeds the
actual cost of replacement by $1,603, Thus, if consumers were
asked to pay $2,000 annually for depreciation, they would end up
paying $1,603 more than what was sufficient for replacement, Even
if the management of the company failed to re-invest available funds
either internally or externally, the interest factor should not be ignored
altogether, because consumers should not be expected to pay for the

failure of the management to take advantage of investment opportunities,

Taking into account the interest factor, the annual depreciation
charges, which consumers could be expected to pay, would be as
indicated in Table IV, The accumulated depreciation amounts to
$8,620 at the end of year V, which, together with the accumulated
amount of return on re-invested depreciation charges, would provide
a fund suificient to effect repiacement of the asset at the end of its

life, -



The Effect Of Reinvesting Accumulated Depreciation Earning

TABLE I

A Rate Of Return Of 5% Compounded Annually

Annual Depreciation

Year |
Return on Investment
Accum, Deprec, plus

Return on Investment -

Year Il

Amount of Investment
Return on Investment
Accum, deprec, plus
Return on Investment

Year lll

Amount of Investment
Return on Investment
Accum, deprec, plus
Return on Investment

Year IV

Amount of Investment
Return on Investment
Accum, deprec, plus
Return on Ilnhvestment

Year V

Amount of Investment
Return on Investment
Accum, deprec, plus
Return on Investment
Cost of Replacement
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Year | Year Il Year ll Year IV Year V
$2,000 2,000 2,000 2,000 2,000
100
2,100 2,100
4,100
205
4,305 4,305
6,305
315
6,620 6,620
8,620
431
. 9,051 9,051
11,051
552
11,603
10,000

EXCESS OVER COST OF REPLACEMENT

1,603



TABLE IV

Annual Depreciation Charge Based On Future Replacement
Cost With Adjustment for 5% Rate of Return on Accumulated
Depreciation

Annual

Yr, I:

depreciation $1724

Return on invest, 86
Accum, deprec, '
plus return on

" investment 1810

Yr. II:

Yr lli:

Yre.l\V:

Yr V:

Amount of investment
Return on investment
Accum, deprec, plus
return on investment

Amount of lnvestment
Return on investment
Accum, deprec, plus
return on investment

Amount of investment
Return on investment

Accum, deprec, plus return on

Amount of investment
Retur_n onh investment

A A v
1724 1724 1724
1810
‘3534
177
3711 3711
5435
271
5706 5706
7430
371
investment 7801

Accum, deprec, plus return on investment

Cost of Replacement at end of Year V

I<

T otal

1724 $8620

86
177
- 271
371
7801
9525
475 475

$10000 $10000
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Practical Problems Associated with the Use of Future

Replacement Cost

It should be noted that there are practical problems associated
with the use of the methods illustrated above, First, it is extremely
difficult to make a reliable forecast of what the replacement cost will
be at the end of an existing asset!s useful life, especially when most
of the assets employed by a utility company have lives of more than
10 years, Expediency suggests that it is more practical and reliable
to establish the depreciation base of an asset on the basis of such
information as purchase price of a .similar* or equivalent asset that is
currently available, By making adjustments to the depreciation base
and the related annual depreciation and accumulated depreciation when-
ever new information becomes currently available, it can be illustrated
(as it will be done below) that no more depreciation expense will be
charged against consumers over the life of the asset than that which
is just sufficient to meet the actual replacement cost at the time of re-
placement, This suggests that for practical reasons the depreciation
base of an asset éan be determined on the basis of its cur‘ren_t re-

placement cost without ill consequences,

Second, making a reasonable forecast of the rate of return to

be used for adjusting the annual amount of depreciation charge is also
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extremely difficult, In reality, the rate of return is never constant;
it fluctuates with conditions prevailing at a particular moment of time,

Lastly, it is exceedingly difficult to make adjustments for the
interest factor when the depreciation base is allowed to vary with time

to accommodate changes in the current replacement cost of the asset,

Thus, for practical reasons, it may be necessary to ignhore

the interest factor in the computation of annual depreciation charge,

Computation of Annual Depreciation Expense Based on Current

Replacement Cost

Table V assumes that there are no changes in general price
levels over the years of the asset!s life, but technological progress

reduces annually the real cost of restoring exhausted service capacity



TABLE V.

Computation of Annual Depreciation & Holding LLoss Showing The
Effect of Progressing Technology Such That Current Replacement
Cost Declines 10% Annually, Assuming Constant Price l_evel And
Zero Net Salvage Value, : :

HOLDING LOSS

(A) Original cost of asset when purchased

(B) Current replacement cost (new) as at the end of the year
(C) Adjustment to asset account (Credit)

(D) % of ‘assetls life remaining as at the beginning of year

(E) Unrealized holding loss as at the beginning of. the year
(F) Holding loss realized up to the beginning of the year

(G) Holding loss realized for the current year

(H) Unrealized holding loss as at the end of the year

(I) Total holding loss by the end of the year

ANNUAL DEPRECIATION (straight-line based on time)

(J) Annual depreciation (original cost)

(K) Adjustment for difference in depreciation base (Credit)

(L) Unadjusted annual depreciation {current replacement cost)
(M) Adjustment for overcharging depreciation in prior years

(N) Adjusted depreciation charge for the year (replacement cost)

ACCUMULATED DEPRECIATION

(O) Accumulated depreciation (original cost) (Credit}
(P) Adjustment for realized holding loss
(Q) Accumulated depreciation (current replacement cost) (Credit)
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Year 1 11 111 1V
$ $ $ $

10000 10000 10000 10000 10000

10000 9000 8000 7000 6000
(O) (1000) (2000) (3000) (4000)
100% 80% 60% 40% 20%
(D) x (C) (O) 800 1200 1200 800
(c) - (E) (O) 200 800 1800 3200
20% x (C) (O) 200 400 600 800
(E) - (G) (©0) 600 800 600 (O)
(1) = (c) (0) 1000 2000 3000 4000
Accumulation
20% x (A) 2000 2000 2000 2000 2000 10000
20% x (C) (O) (200) (400) (600) (800} (2000)
(J)=(K)or 20% x(B) 2000 1800 1600 1400 1200 8000
(O) (200)* (400)* (600)* (800)%* (2000) *
2000 1600 1200 800 400 6000
(2000) (4000) (6000) (8000) (i0000) ‘
(F) + (G) (0) 400 1200 2400 4000
(2000) (3600) (4800) (5600) (6000)
% of (B) ‘ 20% 40% 60% 80% 100%

* Its corresponding debit is already included in (F)
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of the asset such that at the end of its useful life (Year V) the cur-
rent cost of replacement is $6,000 compared to $10,000 original cost,
A straight-line method of depreciation based on time is applied to com-
pute the amount of annual charge, There iIs no net salvage value,
Row (C) indicates, for each year of the asset!'s useful life, the dif-
ference between the original cost of the asset and the current cost of
an equivalent asset adjusted for differences in such operating character-
istics as capacity and efficiency, This difference represents the amount
of "holding loss! for each year resulting from holding on to an asset
which is less efficient than one that is currently available, At the end
of Year V, the amount of '"holding loss! adds up to $4,000. Since
the actual replacement cost. at the end of Year V is $6,000, only this
amount should have been recovered from the consumers over the past
five years; that is to say, the accumulated depreciation account should

show this amount at the end of Year V,

Since the asset does not come to the end of its useful life until
the end of Year V, not the whole amount of "holding loss'" in each year
will be covnsider‘ed_ ”Eealized”. The amount tl;iat can. logically be con-
sidered to have been ''realized! in a year is equal to that portion of
the total "hol&ing loss!" in that year corresponding to the fraction of the
assetls life deemed to have expired up to the end of that year, For

example, in Year Ill, the total '"holding loss" in that year is $2,000
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(Row (1) or (C) ), As at the beginning of Year IlI, 40% of the asset's
useful life has expired; and so 40% of $2,000, i,e, $800 (Row (F) ),
has been realized up to that point of time, By the end of thét year,
another 20% of the asset's useful life has expired, This increases the
amount of realized "holding loss" in Year Ill by 20% of $2,000, i,e,
$400 (Row (G) ), to $1,200 (Iéow (P) ) by the end of that year,
By’ this manner of computation, $4,000.of "holding loss" would have
been realized by the end of Year V when the asset haé expired com-
pletely and is due for replacement, This amount of '""holding loss"
should not be interpreted to mean a real loss; it aggéahs to be a loss
(to the investors) because‘a smaller amount of capital asset cost is
recovered from the consumers, As this smaller amount is sufficient
to maintain the productive capacity of the plant at its original level},
there is no real economic loss at all, It is, in fact, an indication of
the extent to which the real cost of production, with respect to the use

of capital assets, has fallen as a consequence of progressive technology.

Row (J) shows the amount of aﬁnual depreciation that would
be charged to consumers if depreciation expense wére determined on
the basis of historical cost, These charges would result in an accum-
ulated depreciation amounting to $10,000 by the end of Year V (Row
(O) ). Since $6,000 would be sufficient to restore the exhausted

productive capacity of the plant at the end of Year V, the excess of
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$4,000 ($10,000 - $6,000) would represent the amount by which the

consumers had been overcharged,

Row (L.) indicates the amount of depreciation expense that
would be charged for each year, computed on the basis of current
replacement cost, The difference between Row (J) and Row (L.)
corresponds to the a;nount of "holding loss!'" realized for a particular
year (see Row (G) ), If no additional adjustments were made to the
annual depreciation ex#enses shown along Row (L.‘)‘, the accumulated
‘amount would add up to $8,000, which is $2,000 mofe than what
would be necessary, Thus, further adjustments have to be made for
the following reasons: Star‘ting‘ with Year li, the unadjusted annual
depreciation expense is $1,800 (Row (L) )., . Since tﬁe depreciation
base is now $9,000 (Row (B) ), the annual depreciation expense for
“Year | should have been also $1,800, Thus, the depreciation expense
in Year | was overcharged by $2,000 - $1,800, i,e, $200; and so
the current year!s depreciation charge should be reduced by this
error! to $1,600 (.Row (N) ). In Year Ill, the unadjusted depre-
ciation expense is $1,600 (20% of the new base, $8,000); but for
Years | and 1l, the annual depreciation expense was 'thought to be
$1,800, Thus, the annual depreciation expense for the past two years
was overstated by $200 ($1,800 - $1,600)., So, the depreciation

charge for Year lll should be reduced by 2 x $200 to $l,200. For
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Year IV, the depréciation char‘ge should be reduced by 3 x $200 to
$800, and for;*Year' V it should be reduced by 4 x $200 to $400, By
making such adjustments in recognition of the "errors!" made in the
past years, the accumulated depreciation woula come up with just
$6,000 (See Rows (N) and (Q). ). These are the pr*oper‘-annua'l

depreciation charges which the consumers are r'e)quir*ed to pay,

Table VI assumes that there is no change in technology; that
is, there is no change In the real cost of production, However, the
general price level fluctuates with a r‘ising trend over the years, such
that the cost of replacement at the end of Year V, . adjusted for changes
in money value, amounts to $20,000, Since the Pepla.cement cost ex-
ceeds the origfnal cost, there appears to be a '"holding gain' in this
case, This apparent gain results from the fact that the company is
holding on to an asset which is cheaper, In mor;ney terms, than the one
that is currently available, and the consumers are required to pay more
than the original cost of the asset in order to enable replacement to
take place at the end of Year V., This '"holding gain'', however,
should not be mistaken for a real economic gain, because if it is dis-
posed of, the productive capacity of the plant would be impaired, This
gain is notHing but a manifestation of the fact that the money cost of
production, with respect to the use of capital assets, has increased as

a result of a fall in the value of a monetary unit,
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TABLE

COMPUTATION OF ANNUAL DEPRECIATION
‘CHANGING PRICE LEVEL SUCH THAT CUR
UALLY, ASSUMING UNCHANGED TECHNOL.

HOLDING GAIN:

(A) Original cost of asset when purchased
Current pricee~level index as at the end of the year
(B) Current replacement cost (new) as at the end of the year
(C) Adjustment to asset account (credit)
(D) % of assetls life remaining as at the beginning of year
(E) Unrealized holding (gain) as at the beginning of year
(F) Holding (gain) realized up to the beginning of year
(G) Holding (gain) realized for the current year
(H) Unrealized holding (gain) as at the end of the year
(1) - Total holding (gain) by the end of the year

ANNUAL DEPRECIATION:

(J) Annual depreciation (original cost)

(K) Adjustment for difference in depreciation base (credit)

- (L) Unadjusted annual depreciation (current repl, cost)

(M) Adjustment for (over-) under charging depreciation in prior years
(N) Adjusted depreciation charge for the year (replacement cost)

ACCUMULATED DEPRECIATION:

(©) Accumulated depreciation (original cost) (credit)
(P) Adjustment for realized holding (gain) loss ,
(Q) Accumulated depreciation (current replacement cost) (Credit)
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AND HOLDING GAIN SHOWING THE EFFECT OF
RENT REPLACEMENT COST FLUCTUATES ANN- .
OGY AND ZERO NET SALVAGE VALUE,

YEAR: A 11 111 v v
$10000 $10000 $10000 $10000 $10000
100 90 130 150 200
10000 9000 13000 - 15000 20000
o (1000) 3000 5000 10000
100% . 80%- 60% 40% 20%
(D) x (Cc) . (o} 800 (1800) (2000) (2000)
(c) = (E) o 200 (1200) (3000) (8000)
20% x (C) @) 200 -(600) (1000) (2000)
(E) - (G) o) 600 (1200) (1000) (e
{)y- = (c) ol 1000 (3000) _(5000) (10000)
Accum~
ulation
20% x (A) 2000 2000 2000 2000 2000 10000
20% x (C) o’ (200) 600 1000 2000 3400
(J)=(K)or 20% x(B) 2000 1800- 2600 3000 4000 13400
o . ... O (200)* 1600%* 1200% 4000% 6600
2000 . 1600 - - 4200 - 4200- 8000. 20000
= (2000)  (4000) (6000)  (8000) (10000)
(F) + (G) . O 400.- (1800) (4000) (10000)
o S (2000). (3600) (7800) (12000) (20000)
20% 40% 60% 80% 100%

%ot (B)

* Its corresponding debit/credit is already included in (F)
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As the current cost of replacement is rising over the years,
it can be expected that the annual depreciation charge (see Rows (L.)

and (N) in Table VI) will rise, too,

In reality, both technology and the value of a monetary unit can
be expected to change at the same time over the years of an asset!s
life, The etiects oif these changes upon the amount of annual depre-

ciation charge are illustrated in Table VII,
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TABLE

COMPUTATION OF ANNUAL DEPRECIATION
EFFECTS OF CHANGES IN TECHNOLOGY .

HOLDING GAINS & LOSSES:

(A) Original cost of asset when purchased
Decrease in cost due to technological progress
Current price~level index
(B) Current replacement cost (new) as at end of year
(C) Adjustment to asset account (credit)
(D) % of asset life remaining as at beginning of year
(E) Unrealized holding (gain) loss as at beginning of year
(F) Holding (gain) loss realized up to beginning of year
(G) Holding (gain) loss realized for the current year
(H) Unrealized holding (gain) loss as at the end of year
(1) - Total holding (gain) loss by the end of year
ANNUAL DEPRECIATION: (Straight-line based on time)
(J) Annual depreciation (original cost)
(K) Adjustment for difference in depreciation base (credit)
() Unadjusted annual depreciation (current repl., cost)
(M)  Adjustment for (over-) under-charging depreciation in prior years
(N) Adjusted depreciation charge for the year (replacement cost) '

ACCUMULATED DEPRECIATION

(O)
(P)

Accumulated depreciation (original cost) (Credit)
Adjustment for realized holding (gains) -losses . ~

(Q) Accumulated depreciation (current replacement cost) (Credit)
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VI

AND HOLDING (GAIN) LLOSS SHOWING THE
AND PRICE LEVEL; TABLES Vv & VI COMBINED

YEAR: . 1 11 111 1V V

: $10000- b-1 b 1. 0. ) g

(Row(B), Table V) 10000 . 9000 . 8000 . 7000 6000

(From Table VI) - . 100 90 130 150 200

- . 10000 8100 10400 10500 12000

’ (@) (1900) 400 500 2000
: 100% 80% 60% 40% 20%

(D) x (C) 3 O 1520 (240) (200) (400)

(c) ~ (E) o 380 (160) (300) (1600)

20% x (C) O 380 - (80) (100) (400)

(E) -~ (G) O 1140 (160) (100) (O)

(n- = (c) ) 1900 (400) (500) (2000)
Accume-
uiation

20% x (A) 2000 2000 2000 2000 2000 10000

20% x (C) (@) (380) 80 100 400 200

(J)=~(K) or 20%(B) 2000 1620. 2080 2100 2400 10200

S S @) (380)% 920% 60% 1200* 1800

2000 1240 - 3000 2160- 3600. 12000

(2000) (4000) (6000) (8000) (10000)
ey . 760- - (240) (400) (2000)
(2000) (3240) (6240) (8400) (12000)

% of (B) ' zo%_ " 40%‘ _ 60%— _ A so%' 100%

* lts corresponding debit/credit is already included
in (F)



CHAPTER VI

SUMMARY AND CONCL USIONS

Summary

Public utilities are those industries which render services
essential to the welfare of society, They tend to become monopolies
because of the essential nature vof their service-products and the fact
that they generally have to operate on a large scale in order to be
economic producers, Competition Is detrimental to their survival,
Monopolistic behaviour on their‘par*t in the product market is detri-
mental to the economic welfare of society, A solution to this problem
calls for regulatory measures to be imposed upon them so that the
public interest will be best served, In the interests of society as well
as investors, regulation provides an opportunity for the survival of a
utility company by eliminating harhful competition through the granting
of franchise to a restricted number of producers, usually one, in one

locality.,

Regulating the rates which utility companies are permitted to

charge consumers is often the biggest problem facing a regulatory
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authority, A proper basis has to be determined in order to fix rates
that are "just and reasonable!, It has been accepted that cost is the
proper basis, However, it must be noted that cost is capable of

being interpreted in several ways,

As the ultimate purpose of regulation is optimization of the
economic welfare of society, which is attained only when there is
economic allocation of scarce resources, it is maintained that the rel-
evant cost for rate fixing purpose is marginal (opportunity) cost,
L,I‘nder"the assumption that a utility company will continue rendering
desirable service indefinitely in the interest of society, all depreciable
long-lived assets szt be replaced when they are retired for physical
or functional reasons so that the productive capacity of the company
will not be impaired and production in the future curtailed, As de-
preciation expense is recognized as a cost of operation associated
with the use of depreciable assets, it follows that depreciation expense
as ‘a marginal (opportunity) cost of continuing operations in the long
run must be determined on the basis of replacement cost, A workable
concept of replacement cost is current replacement cost as propounded
by the American Accounting Association, Depreciation expense de-
termined on the basis of any other interpretation of cost cannot be
accepted as a marginal cost assocjated with the employment of durable

assets for the purpose of rendering service in the long run, A utility
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rate, which is fixed on the basis of costs that include depreciation
expensé computed on a basis other than current replacement cost,
will not promote economic allocation of scarce resources and, thus,
will not be in the best interest of society; it is not consistent with the

ultimate purpose of regulation,

It Is argued that marginal cost pricing, though it is in the best
interest of society, may not be "fair' to a utili‘t->'/ company (or rather
its investor*s), because when it is prpducing in a region of decreasing
unit cost (which can be expeqted when a utility company is expanding
its scale of operation) its marginal cost is less than its average total
cost and, thQs, total revenue received from sale at marginal cost will
not be suificient to produce a '"budgetary evquilibr‘ium_",l It is feared
that as a consequence of this, the company will soon find itselfi in
financial difficulty and will not be in a position to carry on production
in the future unless it is granted sufficient subsidies by the government,

1 . _ .
Marcel Boiteux points out that ""when one speaks of budgetary

equilibrium and of average cost, this is the language of accountants

and not of economists, The average accounting cost is being discussed

and not the average economic cost,'" (!'Electric Energy: Facts,
Problems and Prospects'", in J, R, Nelson (ed,), Marginal Cost
Pricing in Practice, Englewood Cilifis, N, J,: Prentice-Hall, Inc,,

1964, pp. 25-6,
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Marginal-cost pricing can also give rise to a situation i;'n which total
revenues far exceed total costs, This can happen when the company
is pboducing in a region where unit cost is rising but marginal cost is |
rising faster than the former, Such a‘situation appears to be against
the Interest of society since it is made to pay more than the total costs,
Thus, it is contended that a "just and Peaéonable" rate should be
based on fully distr*ibuted'cost- so that it will be neither '"confiscatory!"
to the investors nor ''extortionate!' to society, A full—cést standard is

also preferred for the reason that marginal-cost pricing is difficult to

put into practice,

A fully distributed cost, however, can be computed on the
basis of past acquisition cost, price-level adjusted cost, current re-
placement cost, or any other concept of cost, In the intgrests of both
society Iin general and investors in particular, it is shown in Chapter
IV that the most significant cost to be used for the fixing of a full-cost
rate is current replacement cost, The significance of this cost lies
in the following:

(a) It ensures that what society pays for a utility service is nho more
than what it costs to produce that service under present conditions
taking into consideration the current art of production and the current
value of the monetary unit, Thus, society pays a rate that includes no
‘cost differential resulting from management that fails to keep pace with |

time,
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(b) A utility rate fixed on the basis of current replacement cost is
more comparable with prices charged by unregulated competitive in-
dustries and, thus, it has the effect of promoting better distribution of
economic resources between utility Industries and other industries,
This is In the interest of society in general,
(c>) The use of current replacement cost gives a better and more
meaningful measurement of income, It approximates the Hicksian
economic income, When that income is disposed of, the productive
capacity ofvthe' company will not be impaired, When income is de-
termined on this basis, there is no fear of unintentional return of
economic capital in the form of dividends, Thus, when a utility rate
is fixed on. full cost that includes depreciation exXpense determined on
the basis of current replacement cost, it cannot be "confiscatory" to
investors, because the company will be in a position to operate at
least at the same level as before assuming that there is enough
revenue to co.ver all expenses thus determined; this is evidently favour-

able to both investors and society in general,

Conclusions

It is the conclusion of this study that under marginal cost
standard or full cost standard for rate regulation, there is a case for

_determining depreciation expense on the basis of what it costs to replace
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the asset under present conditions taking into consideration the‘ current
art of producﬁon and the current value of the monetary unit, 1If there
is any case against the use of current replacement cost, it will lie in
the practical pr‘obl.ems of applying the concept to a real situation, It
is admitted that the data would not be as objective or verifiable as they
would be |i historical cost or historical cost adjusted for price-level
change in accordance with a published price index, were used as the

basis.

It could be argued that lack of objectivity or complete accur‘acy.
ofi data should not preclude their use when it is known that they would
provide more useful or meaningful information, For instance, though
no one would testify that the Consumers! Price Index or Cost of
L.iving Index is absolutely free from subjective estimate and is com-

" pletely accurate .as an indication of the purchasing power -of money,

yet it is used for many purposes, It has been used to give an indica-
tion- of what the "real" growth of the GNP of a country is,.and on the
basis of this information many economic decisions have been made and

many plans have been drawn up and carried out,

When current replacement cost is used for rate regulation,
there is evidently a need for greater control over asset accounts and
depreciation expense account to prevent unreasonable amounts from

being included in them, Frequent adjustments have to be made to the



133
relevant accounts in order to accommodate changes in cost data that
are currently available. Obviously, these adjustments have to be
verified and approved by the regulatory authority, which may require
the company to submit bepor"ts on the relevant accounts frequently
(say, once a year) in order to ensure that the cost data are kept
properly and up to date, Thus, there are auditing problems, Dis-
putes between the regulated company and the regulatory authority can
be expected since there is room for disagreement over the amount to

be accepted as the proper depreciation charge,

It is admitted that the use of current replacement cost will not
make the task of rate regulation easier, It is recognized that much
research is required iﬁ the area of developing methods that will
eliminate or reduce the practical problems of implemehting the pro-

posed approach to depreciation accounting,

Disregarding the question of practicality, it cannot be denied

that the use of current replacement cost is 'conceptually superior to the

use of any other interpretation of cost for the purpose of regulating
utility rates to serve the public intérest. The practical problems,
however, are not insurmountable; for they are no greater than those
faced by some of the regulatory authorities in the U, S, which

adopted the use of the debatable concept of reproduction cost new,
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APPENDIX A

DEPRECIATION: CONCEPTS AND METHODS

OF DETERMINATION

The question of Depreciation is one upon which
so many articles have been written, and so
many opinions expressed, that there would not
appear to be much more which could profitably
be said upon the subject,

This is not an attempt to add something new to the much dis-
cussed subject of depreciation, It only seeks to sample some of the

popular notions about depreciation and to understand the reasons for

the diversity of opinions,

As pointed out by E, L., Grant and P, T, Norton,Jr,,

The meanings of words develop out of their use, Thhough
useage words acquire several different meanings, Depre-
ciation is one of these words,2

J. H. Armstrong, '"Depreciation Reserves', The Accountant,
Aug, 8, 1903, p, 1014,

ZE, L, Grant & P, T, Norton, Jr,, Depreciation, New York:
The Ronald Press Co,, 1949, p, 11,
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Over the past years, the word has been used by various
people to mean various things., Amongst accountants alone, it has
been déscr*ibed variously as a loss, ‘a provision for a l'oss,, a re-
covery of a loss, a decrease iIn the value of assets and a maintenance
of assets.3 Can depreciation. mean all these things? Are they re-
lated to oné another? Llittleton points out that depreciation was not a
clear concept in the writings before 1800, but in the nineteenth century
the r*ecogniti_on of depreciation as an asset-valuation concept became

unmistakable, 4

Depreciable Assets

Accountants generally classify the assets of an enterprise into
(a) current and (b) fixed, Fixed assets are those which render
services to the enterprise beyond one f.iscal year or the normal
operating cycle of the business, whichever is longer, and, more

3Quoted in Henry R, Hatfield, "What They Say About De-
preciation', The Accounting Review, Vol, 11, No, 1, March, 1936,
pPp., 18-26,

4A, C. Littleton, Accounting Evolution_to .1900, New York:
American Institute Publishing Co,, Inc,, 1933, p, 225,
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important, are not intended for sale.5 There are basically three types
of fixed tangible assets:6

1., Non-depreciable assets - those with indefinitely long
lives of services, such aé land, canéls and railway
tunnels,

2, Depreciablé assets - those with exhaustible and, thus,
limited useful lives, but are replaceable, Examples
are buildings, machines and tools,

3., Exhaustible and irreplaceable assets; these are natural
resources such as mines and oil wells,

Depreciation is a phenomenon associated with the second type of

fixed assets,

To an economist, all assets, whether they are ''current! or
"fixed", are economic resources and they deteriorate with use and
4

age in terms of quantity and quality of services rendered or in terms

of usefulhess or value in relation to the demand for their products,

5 , ,

The C,I1,C,A, defines a fixed asset thus: !'"Fixed asset,
A tangible long-term asset, such as land, building, equipment, etc,,
held for use rather than for sale,'" (Accounting Téirminology, 1957,

p. 32, Emphasis supplied), See also the Inst, of C,A,'s in
England and Wales, Members! Handbook, Section N, para. 1,

6H. G. Avery, Accounting for Depreciable Fixed Assets,
Published Ph, D, dissertation, Columbia University, 1940, p, 9,
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Thus, they all have definite useful lives, The classification of assets
into "current!" and ''fixed" arises from the need to segment time into

convenient accounting periods, It has no economic significance,

Characteristics of Depreciable Assets

Besides the characteristics of (a) having an exhaustible life
and (b) not being intended for sale but to be held for use until its
useful life Is over, a depreciable long-lived asset is also characterized
by the fact that it normally retains its physical form throughout its life,
Only the intangible service which it renders finds its way into the
finished product; even then, it is often not possible to relate a certain
amount of service inputs to particular finished products or to the
stream of finished products of a particular period, Thus, measure-
ment of the amount and the value or cost of intangible service rendered
by a durable asset in the process of production presents a problem
which is not faced in the measuring of the amount and the value of an
vasset, such as raw material, that is embodied physiéally into the
finished product (though its form méy undergo some physical or
chemical chénge in the process)., In the case of the intangible service
rendered by a human being in his role as a worker or a manager,
there is no measurement problem, because he can bargain for his

wage obpr sal'ar*y, which is the price or value of his service,
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Thus, the peculiar characteristics of a durable asset make the

measurement of the amount and the value of its service contribution a
very difficult task, This Is the crux of the problem of depreciation

accounting, )

_Depr*eciation as a Fact: Generally Accepted

L., Goldberg points out that '"philologically, the word !'depreciation!
means.a fall in price or a fall in value.”7 He believes that ", ,,
historically the word was used in this sense before it. was abplied to
that of physical deter*ior”ation."8 Since physical deterioration will
affect the price or value ..'_pf an.asset subsequent to the date of its

acquisition, it is logical to associate depreciation with its physical

conditions,

There is much truth in H. R, Hatfield's statement that every
fixed asset takes an '"irresistible march to the junk heap”9 from the
moment it is put into use, because it is generally recognized as a fact

that "at a certain stage of its existence an asset can no longer be

71_, Gol'dber‘g, Concepts of Depreciation, Australia: The Law
- Book Co, of Australasia Pty L.itd,, 1960, p, 4.

8
Ibid., p. 12,

9H. R, Hatfield, Accounting, New York: Appleton Century
Crofts, Ilnc,, 1927, p, 120,
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effectively used for the purpose for which it was acquired”.‘o The
phenomenon that leads a durable asset to the eventuality of its retire-
ment on account of declining usefulness or value, is generally referred
to as depreciation by accountants, engineers, economists, businessmen

and couris of law,

This decliné in usefulness or value is sometimes Interpreted
as a loss, Since it is associated with the activity of production, it is
recognized as a cost of production, which is chargeable against the
proceeds from the sales of the product in the measurement of busineés
per*fér*mance as reflected in the net income determined for the period,
Ulnder the going concern assumption, there appears a need to provide
for this loss or to recover this loss so that the capital of the enter-

prise, in terms of physical or financial amount, will be maintained,

Generally, it is agreed that an asset loses its usefulness or

value because of two types of factors: (a) physical and (b) function-
al, M The important physical factors are (i) wear and tear through
10

L., Goldberg, op, cit., p. 8.

”E., L., Grant & P, T, Norton, Jr, point out that ''some
writers use this classification to restrict the meaning of depreciation,
Thus they speak of !depreciation and obsolescence! as if depreciation
referred to decrease in value due only to the so-called physical causes,
and obsolescence referred to decrease in value due to the so-called

functional causes, In some cases, they even go one step further and
suggest that only physical depreciation should be considered,,,,

Confused thinking of this sort has been responsible for many errors in
business decisions .and for some mistakes in public policy," (op. cit.,
p. 20), :
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use and (ii) decay over time resulting from the actions of the elements,

The functional factors are generally recognized to be (i) obsolescence

brought about by technological improvement or a change in consumets!
taste that causes the demand for the product of the asset to diminish
eventually, and (ii) inadeguacy. brought about by a rise in the demand
for the product of. the asset such that the asset has to be retired pre-
matur*ely‘ on .account of its inadequate capacity to meet the volume of
demand, Both types of factors act together to cause the eventual re-
tirement of an asset, There is no advantage to be gained by separ-ating

12

one cause of retirement from another, Thus, depreciation can be .

said to be a function of both use and time,

Since there is some common understanding amongst the
accountants, engineers, economists, businessmen and courts of law:
about the phenomenon of depreciation and its causes, it can be con-
cluded that there is a generally accepted concept of depreciation as_a
fact, and that is, depreciation is the phenomenon of an interplay of both
physical and non-physical forces acting to reduce the usefulness or

value to an economic enterprise of a relatively permanent tangible

. . . 3 .
asset such that it has to be retired from service eveh'tually.1 It is

2., p. 19,

13=06r some of the definitions of depreciation as a fact, see:
The Canadian Institute of C,A,!'s,, Accounting Terminology, 1957, p, 23,
U,S. Supreme Court in Lindheimer v, lllinois Bell Tel, Co,, 292 U.,S,
151 (1934), National Association of Railroad and Ulilities Commissioners,
Report of Committee on Depreciation for the Year 1943 and 1944, p. Xiv,
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recognized as an item of business expense,

Depreciation as an Amount to be Determined: A Controversy

It is unfortunate that there is no consensus of opinion with re-

gard to the amount to be determined as depreciation, G, Terborgh

remarks,

It is one thing to agree that depreciation should be charged

as a cost of doing business; it is another to say how it

should be measured, On the question of measurement there

is still wide disagr*eement....’4
This shows that the concept of depreciation as an amount lacks
universal acceptance; there are conflicting and confusing ideas about
it, Controversy over the question of measurement has been going on
ever since accounting for depreciation has come to be a generally
accepted practice, There are disagreements not only among account-

ants, economists, businessmen and engineers, but also among the

members of each group,

Causes of Controversy

Generally speaking, one of the main causes of the controversy
over the determination of depreciation is rooted In the misunderstanding

14C5, Terborgh, Realistic Depreciation Policy, Machinery and
Allied Products Institute Study, 1954, p, 3,
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of the purposes for which it is intended, Different people want to
determine depreciation for different purposes, and, therefore, it is
inevitable that they should differ from each other in their methods of
determination, There are also differences in the interpretations of
the value of an asset, Some maintain that it is the decline in its
use~-value that should be recognized in defining the purpose and

measuring the amount of depreciation; others believe that the signifi-

cant interpretation of value is exchange value,

Misuse or misunderstanding of the word !depreciation!! itself
adds much to the controversy, It has been ''grossly overworked ,,,
and ,,. is currently used in varying senses ‘and with different conno-
tations, so that if A uses the word in .communication with B, it is
likely to be not much more than a lucky chance if B understands it

in precisely the same sense as is meant by A,“15

In view of the causes of the controversy, it is understandable

that ""writers on depreciation seem to agree on nothing except that

other writers on the subject are somewhat confused.”]6

15
L., Goldberg, op, cit., p. 2

]6E, L. Grant, "Fundamental Aspects of the Depreciation

Problems!" in David Solomons, Studies in Costing, L.ondon: Sweet
and Maxwell, 1952, p, 292,
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Purposes of Depreciation Accouhtirm

The purposes of accounting for depreciation can be summar-
ized as follows:

1, To determine the value of an asset at a point of time,
This asset-valuation purpose is, of course, balance sheet
oriented,

2, To determine the cost of business operation for the pur-
poses of pricing and measuring business performance as
r‘efle‘cted in the net income, This purpose is income-

statement oriented,

As pointed out earlier, the original and popular meaning of
depreciation is a fall in value (price); and so, by inference, the
original purpose of accounting for depreciation must be asset valuation,
This can be expected, because in the early days of accounting, the
main emphasis was on the balance sheet, However, the emphasis
has now been shifted onto the income statement and !'"depreciation
began to be recognized as a cost of operation at the time when emphasis

was shifted from the balance sheet to the income statement.”w

17F’hayom Bhavilai, Concepts of Depreciation and Their
Implication .in_Accounting Theory and Practice, Unpublished Ph, D,

Thesis, University of lllinois, 1957, p, 3,
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Since asset valuation does not serve much  purpose as long-
lived assets are normally not meant for sale and since greater im-
portance is now placed on the income statement, it is evident that
today the main purpose of depr*eciationA accounting is to determine the
cost of operation éo as to measure the net income for a period,
Those writers who'inter‘pr‘et the value of an asset to be its use value

would obviously favour this purpose of accounting for depreciation,

Problems of Depreciation Accounting in Relation to Other Problems

In line with the thinking that the main purpose of depreciation
accounting should be oriented to the income statement, the American
Institute of C,P,A,!'s, describes depreciation accounting as follows:

Depreciation accounting Is a system of accounting which aims
to distribute the cost or other basic value of tangible capital
assets, less salvage (if any), over the estimated useful life

of the unit (which may be a group of assets) in a systematic
and prational manner, [t is a process of allocation, not of
valuation, Depreciation for the vear is the portion of the

total charge under such a system that is allocated to the year,
Although the allocation may properly take into account occur-
rences during the year, it is not intended to be a measurement
of the effect of all such occurrences, 18

The important point to be noted is that depreciation accounting is
strictly a process of allocating cost (or other basic value) and not a

process of valuing an asset, This idea of cost allocation is subscribed

]BCommittee on Terminology, Accounting Terminology Bulletin

No, 1, para, 56,
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to by the Canadian Institute of (3,A,'s,19 and The Institute of C,A,!s,

in England and Wales.20

L.ogically, the process of allocation cannot be done in isolation
from the process of valuing a capital asset whose cost or basic value
is to be allocated, One must know what cost or value to attach to
the asset before one can know how much to allocate (or to recover)
each per*fod, lf the process of attaching some dollar figure to a
capital asset is called valuation of asset, then depreciation accounting
as a process of cost allocation cannot be carried out without giving
proper regard to asset valuation, though depreciation accounting per se
may hot be asset valuation, How one values a capital asset will
evidently affect the amount to be allocated or recoverd through the
process of charging depreciation expense, Thus, the problem of de-
preciation accounting is ultimately linked with the problem of asset

valuation,

Since depreciation accounting as a process of cost allocation
is tied up with the purpose of cost determination, the problems of
depreciation accounting and income determination are, therefore, inter-
related and cannot be studied apart from each other, L, Goldberg

1gAccounting Terminology, 1957, p. 24,

20Members! Handbook, Section N, para, 2,
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points out,
Whatever specific meaning we attach to the word '"deprecia-
tion" ,,,, it soon becomes clear that one of the principal
purposes behind any attempt to define or measure depreciation
is the desire or need to assess income (or profit) for a given
period, So that, in any discussion on depreciation, we are
likely to find ourselves faced sooner or later with the problem
of income determination, 21
In the determination of income for a period, it is essential to
recognize the distinction between income as .a flow and capital as a
stock, The concept of income and the method for its determination
.cannot be studied separately from the concépt of capital and capital
maintenance, Differences in opinions on the nature and measurement

of income and capital will give rise to differences In the purposes for

which depreciation accounting is intended,

Thus, the problem of accounfing for depreciation is inter-
related with the following problems:
(a) defining the concepts of income and capital,
(b) measuring income and maintaining capital intact,
(c) valuing capital assets, and
(d) determining the cost of operation,
Differences in the treatment of any of the problems (a) to (d) wili

21, Goldberg, op. cit., 110,
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undoubtedly give rise to differences in the treatment of depreciation

accounting,

A Resume of Concepts of Income and Capital Maintenance

For a proper understanding of the controversy over the
measurement of depreciation, a resume of some of the concepts of
income and capital maintenance will be of help, Out of expediency,
a cursory survey will be given of the traditional accounting concept

and an economic concept of income,

The Traditional Accounting Concept of Income

In financial accounting, net income is the surplus arising out
of the matching of expenses (expired costs) and related r~evenues,22
or, as Paton and L.ittleton put it, of effort and accomplishment.23 The

net income for a year will be the excess of revenues earned over

expenses incurred during the year, both computed on an accrual basis,

22M, Backer (ed.), Handbook of Modern Accounting Theory,
New York: Prentice-Hall, Inc,, 1955, p. 209,

23W, A, Paton & A, C, L.ittleton, An Introduction to Corporate
Accounting Standards, American Accounting Association Monograph
No, 3, lowa City: Athens Press, 1955, pp, 14-8,

?
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The traditional accounting concept based on the postulate that

the value of the monetary unit is relatively stable requires that

... Net income be determined by matching expired costs

measured in terms of the number of dollars invested at time

of acquisition - the !'size! determined by the purchasing

power of the monetary unit at that date - against revenue

stated in terms of the purchasing power of the current

year's dollar‘s.z""
The implicatioh is that the traditional accounting income is nothing more
than just dollar income; the accountants are concerned with the need
to account for, or to maintain, the original stock of monetary units

committed by investors to the enterprise before any income as a

surplus sum can be anticipated,

The Economic Concept of Income

There Is a great deal of disagreement among economists over
the question of what income is, Several schools of thought have
sprung up over the issue and their concepts are not only conflicting

but sometimes also confusing,

The Hicksian concept of economic income enjoys wide accept-
ance among both economists and accountants, Thus, it will be dis-

cussed here as a sample - though admittedly a rather imperfect

24lssac Newton Reynolds, An Analysis of Depreciation Methods

and Bases, Research Paper 9, School of Business Administration,
University of North Carolina, Chapel Hill, p, 65,
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sample -~ of what economic income is, Prof, J, R, Hicks deiines

income as follows:

The purpose of income calculation in practical affairs is to
give people an indication of the amount which they can con-
sume without impoverishing themselves, Following out this
idea, it would seem that we ought to define a man's income
as the maximum value which he can consume during a week
and still expect to be as well off at the end of the week as
he was at the beginning, Thus, when a person saves, he
plans to be better off in the future; when he lives beyond his

income, he plans to be worse off, Remembering that the
practical purpose of income is to serve as a guide for pru-
dent conduct, | think it is fairly clear that this is what the

central meaning must be, 25
The adaptability of Hicks! definition has an appealing advantage, By
substituting a company, a society or a nation for '"a man! in defini-

tion, it can be used to determine the income of any entity,

The important points about his definition are:
1, Income is a surplus - the maximum disposable amount,

This idea about income is, no doubt, acceptable to

accountants,
2, Income to Hicks is income in: real terms. - the maximum
value that can be consumed, This is In contrast to the

money income of the accountant,
3. The phrases, ''without impoverishing themselves' and
"as well off ,.. as', strongly suggest the importance and

2'SJ, R. Hicks, Value and Capital, L.ondon: Oxford University
Press, 2nd edition, 1946, p, 172,
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necessity of maintaining the original earning power or

capacity of the entity, Though this idea of maintenance
is, in a way, similar to the accountant!s, a sharp dif-
ference, however, lies between them, Hicks is more
concerned with the maintenance of capital in real terms;
whereas the accountant is interested only in money
capital,

Income can be increased; one can be !"better off in the

future! by enlarging the stock of earning power through
additional investment made possible by savings (i.,e. non

consumption of earned income), This is recognized by

-accountants who see the wisdom of retaining earned

surplus in the enterprise,

L.ikewise, future income can diminish and, thus, one can

be "worse off"! when the original stock of earning power
is impaired by overconsumption - i,e, '"when one lives
beyond one's income,"

Hicks! income is income ex ante; whereas the account-
ant's income is essentially incbme ex post,

The practical purpose of income determination is 'to
serve as a guide for prudent conduct", It is, thus,
evident that Hicks! approach to incomé determination has
an implication for proper economic planning for the future

welfare of society,
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It appears that the significant difference between the accountant and

the economist is that the accountant recognizes only realized dollar

income and looks only at the dollar capital of an enterprise, The
Hicksian school, on the other hand, seeks the determination of real

income and the maintenance of real capital,

Since opinions differ greatly in the interpretations of (a) the
value of usefulness of an asset, (b) the concepts of income and
capital, and (c) the purpose of accounting for depreciation, there
arise a great variety of approaches to the measurement of deprecia-
tion, Basically, the various approaches fall into two tybpes: (a) the

cost approach and (b) the value approach,

The Cost Approach to Depreciation Accounting

The cost approach takes the view that a durable asset is
strictly meant to be kept by an enterprise for use rather than for
sale; and so to the enter*pfise, the asset is useful ob valuable because
of its use value, The purpose of accounting for the decline in the
use value of an asset (i.e. depreciation) is to determine how much

cost to assign to the production during a period,

Opinions, however, differ on the question of what cost is the

proper one to be allocated or recovered through the process of
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depreciation accounting, There are three interpretations of cost:
(a) historical (original) cost, (b) price-level adjusted cost, and (c)

replacement cost and its various versions,

The Historical Cost Approach

The traditional accountants maintain that the proper cost to
be allocated through the process of depreciation accounting is the
original acquisition cost of an asset, This approach is the outcome
of the following:

1. The traditional method of valuing a long-lived asset:
Fixed assets should be carried at cost of acquisition or
construction in the historical accounts, unless such cost
is no longer meaningful.26

2, The traditional definition of expense:

Expense in its broadest sense includes all expired costs
which are deductible from revenues.27

It follows that depreciation expense must be that portion of
the total historical cost of an asset, which is deemed to
have expired during a period,

3. The stable monetary unit postulate:

...y continued adherence to historical dollar accounting
is based on the assumption that changes in the purchasing

26F>aul Grady, Inventory of Generally Accepted Accounting
Principles for Business Enterprises, A,lI,C,P A, Accounting Research
Study No, 7, New York: American Institute of C, P, A/!s, Inc.,
1965, p, 252,

27\hid. , p. 434,
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power of the monetary unit are not of sufficient im-
portance as to require adjt.lstment.28

Thus, it is assumed that accounting income determined on
the basis of historical cqst is free from !distortion!,

4, The treatment ;)f the acquisition cost of an asset as a
form of prepayment:
Plant cost is an extreme form of prepayment; deprecia-

tion accounting is the means by which such prepayment
is assigned to pr*oduc'tion.29

Criticisms Against the Historical Cost Approach

When Does Cost Expire? The traditional treatment of de-

preciation expense as the expired portion of plant cost allocated to the
year'!s business operation has brought out the question, when does
cost really -expire? J, C, BonBright asserts that cost expires at the
time the outlay or purchase is made, He argues that if cost expires
at all, or if it can be said to expire, then it expires completely when
the asset is purchased since purchase is made once and for all,
When the asset is recorded on the books, it is nothing but a staie—

ment of the historical, fact that a purchase was made, The recorded

cost, he maintains, does not and cannot expire gradually over the

29W, A, Paton & A, C, L.ittleton, Op,. cit,, p. 88-9,
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period of years during which the acquired asset loses its usefulhess
to the enterprise, Thus, his conclusion is that depreciation expense
cannot be treated as the expired portion of the historical cost of an

asset, 30

Assets Acguired Without Costs: G, Terborgh points out

that the cost concept of depreciation expense breaks down when an

. . " 31 . .
asset is acquired without cost, He contends that sihce nho cost is
incurred, there should be no cost to capitalize and, thus, no cost to
deprecijate, He concludes that it is the value of an asset acquired,
not the cost, that is the real and proper measure of the amount de-

. I . . . . . . 32
preciable, Depreciation, in his opinion, is 'value erosion',

30J, C. Bonbright, "The Concept of Depreciation as an
Accounting Category!, The Accounting Review, Vol, 5, No, 2, June
30, 1930, pp., 117-24,

3 such a situation, an accountant would normally obtain -
the "fair value'" of the donated asset and then amortize this value
(not cost) over the years of the asset!'s useful life in acknowledgment '
of the fact that the service of the asset has value to the enterprise,
which has to be recognized in the income statement for proper de-
termination of income,

32G, Terborgh, Op, cit,, pp. 23-6,
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The Unrealistic Stable Monetary Unit Assumption: The

strongest case against the historical cost approach to asset valuation
and depreciation determination lies in the argument that it is not real-
istic at all to assume that the value of the monetary unit is stable In a
world characterized by fluctuating prices, Accounting on this assump-
tion amounts to adding and subtracting dollars of different pQrchasing
powers With the r*ésult that the financial statements will contain some

distortion, Joel Dean terms the excess of revenue over the absorbed .

original dollar invested capital "jumbled-dollar! profits.33 It reflects a
mixture of the following:

1. The results of operations,

2, The results‘ of '"buying right', ior~ the reverse - the

"timing" of acquisition,
3. The effect of the relative price changes - greater or
less than the general price change - of specific plant
assets consumed,
4, The effect of changes in the general price level,
Such a net income is far from the Hicksian economic income since it
is not related to the concept of maintaining real capital, It is main-
tained that '"net income composed of such a mixture obviously has
serious limitations from the standpoint of its usefulness to management

33Joel Dean, Managerial Economics, New York: Prentice-
Hall, Inc., 1951, p, 22,
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in making decisions."34 This is evident in the following remark made
by the Chairman of the Finance Committee of the U, S, Steel
Corporation, Mr, E, M, Voor*hées:

The item, "Added to Cover Replacement Cost", on U,S,
Steel's income statement is designed to restore realism in
the measurement of depreciation cost in the light of the
dollar debasement transpiring between the time facilities
were originally purchased and current accounting periods,
If a business is to continue it is necessary to recover the
purchasing power of sums originally invested in tools of
pr~0d3usction so that the tools may be replaced as they wear
out,

In 1958, Business Week reported that

As a result of a survey of businessmen and the heads . of
business schools, the American Institute of C P Als, is
about to reconsider the accepted accounting procedure for
treating depreciation in reports to stockholders,

Accountants have traditionally based depreciation on the
actual cost of plant or equipment, Prices, however, have
risen so sharply that many industries contend that it's un-
realistic not to base depreciation on current replacement
costs, ,
Seventy-four percent of the answers to the Institute's survey
favour changes in accounting practices so as to reflect cur-
rent dollar costs of depreciation when reporting to stock-
holders, 36

34!, N, Reynolds, Op, cit., p, 71,

35Statement made before the Subcommittee on Profiis of the:
Joint Congressional Committee on the Economic Report, Washington,

D.C., December 21, 1948,

36Business Week, April 5, 1958, p, 79,
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The Price-L.evel Adjusted Cost Approach

Realizing the éhortcomings of the use of historical cost, ac-
countants are beginning to move in the direction of recognizing the
importance of making price-level adjustment to historical cost so that
financial statements will present more meaningful data.37 With their
historical costs adjusted for general price-level movements, assets and
depreciation charges will then be stated in terms of dollars with con-
_stant pur-chasing power, Revenues in current dollars will be matched
with expenses in current dollars in the determination of net income for
a period, and business capital will be maintained in terms of original
stock of purchasing power contributed by investors, The. effect of
making such an adjustment is that the illusory portion of the "jumbled-
dollar' net income is segregated from the contemporary - dollar net

income,

It is to be noted that the contemporary-dollar net income makes
no allowance for the maintenance of real capital, simply because the
prices of specific assets do not generally move jh.the same direction -

37See the American Institute of C,P,Als, Research Study No,
6, Reporting the Financial Effects of Price-L.evel Changes, 1963,
This is the outcome of the survey undertaken in 1958,
See also Perry Mason, Price-Level Changes and Financial
Statements - Basic Concepts and Methods, American Accounting
Association, 1956,
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or to the same extent as the general price level, Thus, it does not

approximate the Hicksian economic income,

Static Assumptions

The historical cost approach is based.on two static assump-
tions, viz.,l (a) that there is no- change in the value of money and
(b) that there ibs no chahge_ in‘ technology, The price~level adjusted
cost approach removes the first unrealistic assumption but still retains

the second one,

The Replacement Cost. Approach

The replacement.cost approach to the determination of de-
preciation expense is closélyl ti_ed up with the idea of maintaining real
capital ! intact, which is an intégr*al part of the Hicksian concept of
income,_ If a business enterprise aims: to operate indefinitely, it must
necessarily take steps to pr*otec’:t and preserve its stock of real cap-
ital, not just money capitai, Thus, replacement, 6r~ rather rgéstor*ation,
of real capital is a necessary business function if continuity of opera-

tion is the normal expectation of the business enterprise,

E.conomists are more concerned about real income and the
general welfare of society, Maintenance of real capital is essential

for the betterment of the economic welfare of society, Thus, econ-

omists would generally subscribe to the replacement concept of
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depreciation; for Iimplicit in this concept is the expectation of con-
tinuity of economic activities with a continuous flow of disposable

income for the benefit of society,

What Is To Be Replaced? Proponents of the replacement con-
cept, however, do not often agree with each other on what. is to be
replaced, They have diifferent ideas about what real capital is and so,
naturally, they differ in what should be replaced to restore the stock

of capital to its original level,

The U, S, Supreme Court, when dealing with cases on
public-utility depreciation, had suggested that:

The principal purpose of depreciation accounting is to pro-
vide for the financing of replacements of property, .

® 0 0 0 0 0 ¢ 0 5 0 8 00 P S O P OB GO GO S OO SN P 0P O P S OO O OO0 00O P 000 e 00

Another purpose ,,, is to prevent the impairment of capital
investment, 39

38R, G, James observes that '"a great deal of the economic
literature on depreciation is in terms of maintaining productive capacity,
Typical is the study and calculation of national income ,,," See his
article, "What Do Executives Think Depreciation Is?", N,A,C A,
Bulletin, May, 1954, p, 1141, :

39This is the conclusion of Perry Mason after having studied
legal cases relating to the subject, See his article, ""The Supreme
Court on Public-Ultility Depreciation", The Accounting Review, Sept,,
1936, pp. 243-70; reprinted in M, Moonitz and A, C, L.ittleton (eds,),
Significant Accounting Essays, New Jersey: Prentice-Hall, Inc,,
1965, pp, 337-89,
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But the Court has never been clear in its interpretations of "property!"
and ''capital investment!, Further, it was réther inconsistent in its
prescription of methodé by which utility companies were allowed to
effect replacement of property or to prevent the impairment of capital
investment, At times, they were allowed to recover '"original costs”40
through the depreciation charge; at other times, It waé“r*epr*oduction
costs"*! or some air-value! costs42. However, it is clear that the
Court!s intention behind its various decisions was to establish the right
and duty of a utility company to protect its capital, whatever it may be,
and to include in its . rates é charge or provision for this purpose so
that it could cqn;inue,to serve the community, This is how the Court

40ln utility accounting, 'original cost!" means the cost of a
capital asset as at the time it was first employved in rendering utility
service,

41“Rephoduction cost'" generally means the cost of duplicating
an identical asset under present price conditions, This is a concept
of replacement with identical assets,

42"Fair~ value! is a composite figure arrived at after giving
proper weights to all the elements of value, See Smyth v, Ames,
169 U, S, 466 (1898), '
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put it in the Knoxville Water Co, case:

Before coming to the question of profit at all the company is
entitled to earn a sufficient sum annually to provide not only
for current repairs, but for making good the depreciation,
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It is not only the right of the company to make such a pro-
vision, but it is its duty to its bond and stockholders, and,

in the case of a public service corporation, at least, its plain
duty to the public.43

Some proponents of the replacement concept vaguely suggest
that an enterprise must !"replace a capital good at the end of its coe

life”,44 Others are more specific to suggest the replacement of

45 However, it is often not very clear whether

"equivalent objects!'!,
they mean replacement with an identical asset or an asset with equiv-

alent productive capacity,

43If<no><ville v, Knoxville Water Co,, 212 U, S, 1 (1909)

44See, for example, A, A, Ring, "The Economic L.iability
to Replace!, Public Utilities Fortnightly, Vol, 63, No, 2, Jan, 15,
1959, p, 74; R.A,D, Egerton, "The Capital Coefficient and the
Rate of Depreciation!, The Economic Journal, Mar,, 1953, p., 112,

45

A, C, Pigou, "Maintaining Capital Intact'", Economica,
Aug,, 1941, p, 271, See also J, Bauer, "Depreciation”,
Encyclopaedia_of the Social Sciences, p, 98; and Edwin Cannan,
Wealth, 3rd ed., London: P, S, King & Sons L.td,, 1928,

p. 155,
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Replacement of Productive Capacity: In a world of rapid

technological changes, assets become obsolete soon and similar assets
for r*epiacements are usually not available, Recognizing the cost
effects of obsolescence and price changes, some people éonten'd that

it is the productive capacity of an asset (or a stock of assets) that
should be restored when exhausted so as to maintain the overall
productive capacity of the enter*phiée, R. G, James, reporting from
a survey he undertook, said,

Twenty-one of the fifty~-two opinions were classifiable into a
category of depreciation theory which we can call !'"recovery
of productive capacity!'!, This can be interpreted as a theory
holding that enough funds should be withheld from income to
insure that the '"productive! or ''service!' capacity of the
business could be maintained.46-

He attributed the following statement to L.eonard Spacek:
In my opinion, the first purpose of an annual provision for
depreciation is the recovery of the economic cost of the
depreciable property consumed during the year, The economic
cost is not recovered unless the depreciation is sufficient to
maintain the service capacity of the plant.4'7

The American Accounting Association advocates that deprecia-

tion expense should be based on the current cost of restoring exhausted

469, G, James, Op, cit,, p. 1140, He added: "It was
not surprising ,.. to find the stronger support for this concept among
the line executives rather than the accountants, since the former
probably conceive of business more in physical terms than do the
latter", (p, 1141),

*ibid. ., p. 1142.
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"'service potential'! of an asset.48

Those who support replacement of service or productive
capacity, take the following view with respect to a capital asset:

Fixed assets are not to be viewed as masses of matters
that bespeak the constructive and inventive genius of man,
When we buy them, even though we buy matter, we really
buy the services and uses that are inherent in them, When
they are put to the tasks for which they are wanted, we
earn these uses, L.ooking at the problem from this angle,
we might properly say that an investment in fixed assets is
cee an investment in the service units of the assets.49

The above are only some of the suggestions which have been
made in answer to the question of what should be replaced, They

indicate that there is no consensus of opinion amongst the advocates

of the replacement approach to depreciation deteri'nination.so

48 :
See Appendix B,

Ow, B, Castenholz, This Thing Called Depreciation - A
Supplementary to a Solution to the Appreciation Problems, Chicago:
La Salle Extension Univ,, 1931, p, 67,

50 . . . . .

For more of the various interpretations of capital maintenance,
see H, W, Sweeney, "Maintenance of Capital", The Accounting Review,
Dec,, 1930, pp., 277-87; reprinted in M, Moonitz and A, C, L.ittleton
(editors), op, cit., pp., 248-61,




179

When Replaced? The problem of replacement is further com-

plicated by the problem of timing, Should the computation of replace-
ment requirements be based on the assumption that the real capital
assets are being continuously replaced or on the assumption that they
will be>r-eplaced only at the time of their eventual retirement? On the
basis of the second assumption, the relevant replacement cost will be
logically the future replacement cost, This approach, however, has
the practical problems of making a reliable estimate of the useful life
of an asset and making a r*easonébly accurate forecast of the future

cost of replacement as at the end of the asset!s liie,

On the assumption that the productive capacity of an asset is
being continuously -replaced, then the relevant cost is the current re-
placement cost of the asset, This approach is more practical than
the one based on future replacement cost, because infor*métion about
current cost of replacement is more readily available and more objective
or reliable, This is the approach advocated by the American Accounting

Association, 51

The VValue Approach to Depreciation Accounting

The arguments of those who advocate the value approach to

1
See Appendix B,
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depreciation accounting can be summed up in the following words of

G, Terborgh: -

Obviously, it is not the incurment of a cost as such that
justifies the capitalization and subsequent depreciation of an
asset; it is the existence of the value acquired through the

outlay, If there is no such'value, there is nothing to
capitalize and depreciate; if, on the other hand, valuable
assets are acquired without the incurrence of cost, an
allowance for their depreciation is no less appropriate for
that reason, The value, not the cost, Iis the real measure
of the amount depreciable,

That cost and value are two different things is well explained by A,

C, Littieton, He points out that

... things are not useful because they cost effort, efiort

is expended because things are useful; goods are valuable
not because they cost something, costs are incurred be-
cause goods are valuable - or are thought to be valuable,
Hence cost is not the basis of value; if cost is a proper
basis for the inventory of a stock of unsold goods, it must
be for other reasons than that it expresses the value of the
goods, As an expression of the inhvestment in goods, cost

is quite acceptable, but not as an expression of their value.53

Thus, according to the '"value'!" school of thought, historical costs,

price-level adjusted costs and replacement costs cannot be 'the real

measure of the amount depreciable!’,

The "value' concept of depreciation expense is, briefly, thus:

52
OE, 9_“., PP. 23-4'

>3A, C. Littleton, "Value and Price in Accounting”, The

Accounting Review, Vol, 4, No, 3, Sept,, 1929, pp, 150-1,
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This concept implies that the value of one asset is in some
way computed at two different dates, The value at the later

_ date subtracted from the value at the earlier date is the de-
preciation, regardless of what combination of causes may have
been responsible for the value change, When !"depreciation!
is used in everyday speech, this is the meaning generally
implied; it is also implied by most dictionary definitions, >4

Or, as G, Terborgh puts it, depreciation is ''value erosion' and de-

. . ' N 55
preciation accounting is '"a process of value amortization!,

Definitions of Y“"Value!

The main problem with the '"walue!' concept is the definition of

56; some of them are

"value", It is Ya word of many méanings"
econorﬁic meaniﬁgs; others are in such fiélds as art, ethics, mathe-
matics and philosophy, Th.ough value is a highly subjective thing,
there are, however, two measures of value that are capable of being
quantified, viz,, (a) market value - i,e, price, and (b) pr;esent

(discounted) value; these are the usual economic meanings of value,

545, L, Grant & P, T, Norton, Jr,, op,

55
G, Terborgh, op, cit,, pp. 20-7,

——

it., p. 11,

6Justice"Brandeis in Southwestern Bell Telephone Co, v,
Public Service Comm, of Missouri, 262, U, S, 276 at 310 (1923),
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Thus, depreciation expense can be determined on the basis of the

market value or the discounted value of an asset,

The Market VValue Approach

The market price of an asset is an objective measure of its
value, because ''price ... is a compromise .,,, between ,,, sub-
jective estimates and is measured by the quantity of money for which
the article is exchanged.“57 Accordingly, some contend that depre-
ciation expense should be the amount representing the decline in the

market value of a capital asset between two points of time, 98

In his discussion on determining the market value of an asset,
J. C, Bonbright explains that to obtain the market value of an asset,

for asset valuation purpose, is

... tOo estimate the price for which the property could be
sold by some stipulated seller to anyone else, the conditions
of the assumeéed sale being left for selection by reference to
the purpose for which the valuation is being made, 99

57A, C. L.ittleton, op, cit., p. 149,

58See E. L, Grant & P, T Nor‘ton, Jr., op, cit,, p. 17;
and J, H, Burton, Sinking Funds, Reserve Funds and Depreciation,
LLondon: Sir Isaac Pitman & Sons, L.td,, p., 1922, p, 37,

59..1, C,‘ Bonbright, Valuation of Property, Vol, 1, New York:
McGraw-Hill Book Co,, Inc,, 1937, p. 65,
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He points out that

... the essence of the concept (of market value) lies in ‘its

reference to the exchangeability of the property as the test

of value, A transfer of ownership is assumed, and value

is determined by the price at which this real or imagined

transfer takes place, 60

In theory, this concept of depreciation expense is logical and

sound, In reality, however, very few capital assets have that as-
sumed degree of exchangeability; '",,, many properties highly prized
for the special purposes for which they are designed, are of trivial
value because only the present owner is in a position to exploit them.”6]
Since ready second-hand market for capital assets is not common, it
is admitted that !'the concept has but a limited usefuiness in the valu-

ation of pr~oper‘ty.”62 Thus, determination of depreciation expense by

reference to the market value of a capital asset has, therefore, little

practical application,
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Discounted VValue Approach

Though a capital asset does not normally have a proper mar-
ket value, the service it renders, however, has a market value when
it becomes ""embodied!" in thbe finished product and is sold as a con-
stituent of the product, This leads some people to suggest that the
value of a capital asset. can be ascertained indirectly from a study of
the expected market value of its service as asimilated in the finished
product, Accordingly, the value of é capital asset at any point of
time is the total r'eceipts which its ser;vice is.expected to fetch in_ the

63

future, discounted back to that point of time, L-ogically, at the

point of purchase, the present (discounted) value of a capital asset
to its owner must be at least equal to the actual price he pays for it,
Under an assumed perfect condition, the market price of an asset
will equal its discounted value, For example,
... If buyers and sellers could forecast accurately their need
for office space and its availability at all relevant times in the
future, the office building would have a current (market) value

equal to the present (discounted) value of the rents (less out-
of-pocket expenses) on the offices it contains,

63 -
See G, Terborgh, op, cit., p. 29,

64R, T, Sprouse & M, Moonitz, A Tentative Set of Broad
Accounting Principles for Business Enterprises, American Inst, of
C.P,Als,, Accounting Research Study No, 3, 1962, p, 33,
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As depreciation is 'value erosion'", it follows that

... depreciation for any year would be the difference between
the present value of all future net service values at the begin-
ning of the period and the present value of all future net service
values remaining at the end of the period, discounted at the
appropriate rate of discounted, 65

Practical Problems

There are several practical problems inherent in this concept
of depreciation expense, To begin with, this method of determination
calls for estimates of three things related to future events: (a) the
expected market value of the finished prﬁduct which the asset helps to
produce with its service, (b)_ the length of the useful life exbected of
the asset, which is affected by the useful life of the finished product
besides other factors, and (c) the relevant discount rate, Thus, it
has to be admitted that the resultant depreciation expense for a period

will be as reliable as the subjective estimates of these items,

In a multi-asset business enterprise, an asset by itself is not
of much use to the enterprise; it becomes useful only when it is em-

ployed in conjunction with all other assets to produce a finished product,

65
I, N, Reynolds, op, cit., p. 14. See also, J, R, Hicks,

"Maintaining Capital Intact: A Further Suggestion'", Economica, May,
1942, pp, 176-7; M, J, Gordon, 'Depreciation Allowance, Replace-
ments and Growth: A Comment', American Economic Review, Vol,
43, No, 4, Sept,, 1953, p, 610; A, Marston, R, Winfrey and J, C.
Hampstead, Engineering Valuation and Depreciation, 2nd edition,

New York: McGraw-HIill Book Co,, Inc,, 1953, p., 182,
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Practical Problems

There are several practical problems inherent in this concept
of depreciation expense, To begin with, this method of determination
calls for estimates of three things related to future events: (a) the
expected market value of the finished product which the asset helps to
produce with its service, (b) the length of the useful life expected of.
the asset, which is affected by the useful life of the finished product
besides other factors, and (c) the relevant discount rate, Thus, it
has to be admitted that the resultant depreciation expense for a period

will be. as reliable as the subjective estimates of these items,

In a muilti-asset business enterprise,. an asset by itself is not
of much use to the enterprise; it becomes useful only when it is em-

ployed in conjunction with all other assets to produce a fihished product,

65!. N. Reynolds, op, cit,, p. 4. See also, J., R, Hicks,
"Maintaining Capital Intact: A Further Suggestion!!, Economica, May,
1942, pp, 176-7; M, J, Gordon, "Depreciation Allowances, Replace-
ments, Requirements and Growth: A Comment!, American Economic
Review, Vol, 43, No, 4, Sept,, 1953, p, 610; A, Marston, R, Winirey :- e
and J, C, Hampstead, Engineering Valuation and Depreciation, 2nd

edition, New York: McGraw-Hill Book Co,, Inc,, 1953, p, 182,
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Since the finished product is the result of joint contributions of all. the.
assets, there is the difficult problem of how to identify the contribution
from each asset so that the market value of the finished product could
be apportioned accordingly in order to determine the value of each ind-
ividual asset, This problem is similar to the problem of how to app-

ortion joint costs,

If, as a way to solve the apportionment problem, the depreciat-

H

ion expense for a period is to be vieWed as the depreciation of the
whole stock of assets employed I:;y the business enterprise during the
-period, then there is the implication that so-called current assets and
intangible assets as well as other assets like land, all exhibit the same

phenomenon of depreciation that characterizes deprecaiable capital

assets such as buildings and equipment,

The discounted value approach cannot be applied in a situation
where the product price is fixed by some authority on the basis of
costs which include depréciation expense, This refers particularly to

the utility industry,

Further, an application of this approach to asset valuation and
determination of depreciation expense may give rise to a situation In

which there is no depreciation but, instead, appreciation of asset,

How such a situation may arise is explained by R. Eisner in his
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66 that depreciation should be

rejoinder to M, J. Gordon!s reply

determined on the present value basis:
For one thing, current value must really vary with expected
future receipts, since, of course, future receipts cannot be
known currently, But this means that if business expectations
improve, values of assets, cet, par,, rise, Would Gordon
then have business firms note an M"appreciation credit! which
would be an addition to their current profit figur‘e?67

Generally, business expectations improve with a rising price trend;

and so future earnings of assets would be expected to increase and

their discounted values would rise, too, This means that in a per-

iod of rising prices, there may be appreciation credit, and thus,

there may be no depreciation at all,

" Comment on Value Approaches

Conceptually, the two value approaches are logical and
acceptable vsince it can be argued that an asset is useful to an enter-
prise when it has economic value, When its value (discounted value
of expected receipts) has disappeared for one reason or another,
its usefulness to the enterprise is over and retirement from service
is called for,
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66
M, J. Gordon, op, cit,, pp. 609 ff,
67 . -
R. Eisner, "Depreciation Allowances, Replacement
Requirements and Growth; A Rejoinder", American Economic
Review, Vol, 43, No, 4, Sept., 1953, p. 6l6,
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Since the economic value of an asset is dependent upon the
patterns of expected inflow of receipts and expected outflow of oper-
ating costs associated with the utilization of the asset, it is evident
that the value approaches to the determination of depreciation expense
take into consideration the realistic expectations of (a) changes in the
value of the monetary unit and (b) changes in technology, both of
which will affect the economic value of the asset, A falling money
value will enh'ance the value of the asset because of a rising price
trend; whereas an improvement in technology will lower the value
of the asset relative to a more efficient one, Further, use and age
will tend to lower the value of the asset through increasing the ab-
solute size of its operating costs, Thus, unlike the historical cost
and price-~adjusted cost apphoaches, the value approaches are not

based on static assumptions,

Djsr*egar‘ding practical difficulties, a wvalue apprdach is con-
ceptually superior to a cost approach when the purpose of deprec-
iation accounting is t;> determine the value of an asset, If the value
of an asset rises (on account of, say, rising prices) there is juste=
ification in recording "an appreciation credit" if the purpose is to
determine the proper value of the asset, This can be reflected in
the account only with the use of a value approach to depreciation

accounting, If, however, the purpose of depreciation accounting is

———

to determine the costs of business operations, then a cost approach
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is more logical and practical, Evidently, a value approach is
balance-sheet oriented; whereas a cost approach is income-statement

oriented,

CONCLUSION

It can be concluded that ihéugh there are various approaches
to the determination of depr‘eciat.ion expense, it is clear that each app-
roach has its own uses, Confusion® and conflicts arise only when
there is a misunderstanding of the uses of the various approaches,

W. A, Lewis senses the root cause of all dépreciation troubles when
he says:
The truth is that each purpose for which depreciation is measured
requires a different concept, Nothing but coniusion would flow

from deciding that one of these concepts is more !scientifict than
all others, and from trying to make it serve. all. pur*poses.68

L., Goldberg believes that much of the confusion will disappear if more
precise or descriptive terms or phrases are used to explain the var-

ious purposes for which depreciation accounting is intended:

If, by "charging depreciation! we mean an allocation of historical
cost, let us use words (such as 'cost-allocation" and '"proportion

68 w, A, Lewis, - "Depreciation and Obsolescence as Factors
in Costing" in J. L. Meij (ed,), Depreciation and Replacement Policy,
Amsterdam: North-Holland Publishing Co,, 1961, p. 34,
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of cost allocated against past revenue!) which will convey this
meaning, Ilf we mean attempting to provide resources for fut-
ure replacement of assets, why not use words (such as "pro-
vision for future replacement'') which will bring this meaning
out? If we mean adjustment -to present market costs, why not
use  words which say soj; if we mean an estimate of wearing
out, let us indicate this clearly and unequivocally, To use a
word like "depreciation" or a phrase like "provision for dep-
reciation which is now so confused is not quite fair to our-
selves or to the readers of our statements and r*epor*ts,69

A NOTE

Depreciation Expense -~ A Source of Funds?

Much controversy e;<ists as to whether depreciation account-
ing provides funds; or sets up a fund, The r-epilacement approaches
to depreciation accounting appear to suggest very strongly the idea of
providing funds or setting up a fund, The accountant!'s practice of
placing depreciation charge in the ‘categor*y of "Source of Funds"
in his Statement of Source and Application of Funds also appears to
suggest (rather erroneously) the same idea, Part of the reason for
the controversy can be traced to the confusion over what the term
Mfunds!" means, In its narrow sense, it generally means cash; a
broader interpretation of it usually identifies it as '"all financial res-
ources arising from transactions with parties extelr‘nal to the business

enterprise! .70

69 L, Goldberg, op. cit., p. 25

70 A.lI.C.P.A., The Statement of Source and Application of

Funds, Opinions of the Accounting Principles Board No, 3, Oct,,

1963, para, 2, :
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Taking the broader interpretation of funds, it has to be

admitted that an enterprise has only two main sources of funds,

one coming from contributions made by shareholders, creditors
and donors and the other from proceeds paid in by buyers of the
enterprisel!s products and its retired capital assets, These funds
usually come in as cash or other liquid assets, most of which will
be converted into capital assets and other less liquid assets for
revenue-earning pur*po‘ses, i.e, for generating more funds, Of ‘
the two major sources, the one from sales is the more important
one, being regular in its flow and the life blood of the enterprise,
The survival of anventer'pr-ise depends primarily on this source,

If society approves of an enterprise, it makes it a success by
-patronising it and giving it the hecessary funds for survival through
regular and Iér‘ge payment of revenues, This being the case, a
depheciation charge can never be a source of funds; it can never
provide the funds for replacement purposes, Only customers! rev-

enues, investors! contributions, creditors! loans or donors' gifts can

do so, What then are the effects of depreciation accounting?

As summarized by Perry Mason, the financial effects of
depreciation accounting are as follows:
l. The recording of depreciation as suchhas no effect upon

the amount- of current funds which come into the business
except insofar as the selling price of a product may be
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based upon its cost of production, as in the case of a cost-
plus contract, Once the selling price is fixed, the making of
the bookkeeéping entries for depreciation can have no effect
upon the total receipts or revenue; an increase in the amount
of depreciation will not increase the revenue or flow of funds
into the business and the reduction or omission of an entry for
depreciation will not decrease it,

2, Whenever the revenue covers all of the expenses including the
depreciation, there will be an increase in net assets other than
the depreciating property equal to the amount of depreciation
charged off, The deduction of depreciation from revenue does
not involve an expenditure of funds, so the funds received in

connection with sales and other revenue will to this extent be
retained in the business,! 71 '

It is granted that depreciati.on charge is not a source of funds,
nor is it an attempt to set up a fund, A conscious attempt to set up
a fund for replacement purposes will involve transierring assets to
a special "fund account!; the transferred assets come ultima'tely from

sales proceeds or from contributions made by investors and others,

but not from depreciation charges,

However, when revenués are sufficient to cover all expenses
including a charge for depreciation, depreciation accounting then pro-
vides, or rather pr*es'e'r*ves, funds for the enterprise because of the
fact that it (a)"restricts the amount of dividends which might be dist-

ributed to shareholders if it were not recorded"72, and (b) '"does

7l Perry Mason, "Cash Flow!" Analysis and the Funds State-
A.l.C.P.A. Accounting Research Study No, 2, p, 3l

72 Ibid,, p. 30
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not involvé an expenditure of funds, so the funds received in
connection with sales and other revenue will to this extent be re-
tained in the business,n’3 Thus, in the sense that funds originally

from customers are retained in the business enterprise and not

distributed as dividends because depreciation expense is deducted
in the computation of net income available for disposal, then dep-

reciating accounting does preserve funds to the amount so restricted

from disposal In times of business success,

What is done or should be done with thé funds retained in
the business by the deduction of depreciation is strictly a managerial
matter, If the management decides to end the enter*pr*isé, with the
approval of investors, it will be expected to return the funds to the
investors, The normal expeétation, however, is continuity of oper-
ation, especially when the enterprise is doing Well;l and so the man-
agement will be expected to use the funds in the manner that will
best ensure theAsuccess of thé‘enter*pr'ise. The funds'could remain
in quuid forms or be converted into equipment, buildings, raw mater-
ials, etc, The important thing is that they should be so utilizea as
not to impair but to maintain or imprjove the earning power of the
enterprise, This means that the funds could be used to replace

retired assets with identical assets, or equivalent, better or entirely



193

different assets,

Summing up, depreciation accounting is not a process of
setting up a fund, nor is it a source that provides funds; it is
merely a process of determining the total costs of doing business
so as to serve as a basis for pricing products and to measure net
income as an indication of business performance, or a process of
determining the value of an asset at a point of time,

Furthermore, the recognition of depreciation of plant assets
has no direct relation to what becomes of the funds received
from customers, Funds derived from sales of merchandise
are used currently to pay operating expenses, to reduce
long-term debt, to pay dividends, to replace or expand in-
ventories, to acquire additional plant assets, and for other

uses depending upon changing conditions and changing man-
agerial attitudes, 74

74
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APPENDIX B

THE CURRENT REPLACEMENT COST CONCEPRPT AS

PROPOUNDED BY THE AMERICAN ACCOUNTING

ASSOCIATION 1

The replacement cost concept as propounded by the A A A,
for the valuation of assets and the determination of dépr*eciatioﬁ ex-
pense is evidently an extension of its interpretation of assets, It
defines assets as !"economic resources devoted to business purposes

within a specific accounting entity; they are aggregates of service po -

tentials avallable for, or beneficial to, expected operations,'" (Emph-
asis supplied), The notion of ''service potentials" provides a sound

conceptual basis for asset valuation,

Admittedly, the true (economic) value of the service potential
of an asset is 'the discounted value of future cash flows!" expected

from it, However, there are practical difficulties associated with

Abstracted from the American Accounting Association,

Committee on Concepts and Standards - L.ong-L.ived Assets,
"Accounting for L.and, Buildings and Equipment: Supplementary
Statement No, |", The Accounting Review, Vol, 39, No, 3, July,
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this measurement of asset valué. The A,A,A, recognizes that
"rarely, ,.,can the economic value,,,of service potentials be measured
in ways that meet the test of verifiable evidence,,., Predicting cash
flows and allocating them to individual assets in the typical situation
where cash flows are the result. of the joint use of many assets pre-
sent insurmountable difficulties," Thus, it suggests that '"practical
approximate measurement of sérvice potential may be attéined by ref-

erence to the current cost of securing the same or equivalent. seprv-~

ices,

The A.A A, is aware that "at the acquisition date of an asset,
the value of its service poténtial is presumed to be at least as great as
its purchase price, If this were not the case, the asset presumably
would not have been purchased,!" Thus, the purchase price (which
can be viewed as the current replacement cost at point of purchase)
can be accepted as a reliable measure of the value of the service
potential of an asset at its acquisition date, Subsequent to that date,
the purchase price cannot remain a measure of the asset value because
~ of changing events which govern its value, Recognizing this fact,

A, A, A, formulates a general rule for determining the value of an
asset: "The current cost of obtaining the same or equivalent serv-
ices sho;.uld be the basis for valuation of assets subsequent to acquis-

ition, as well as at the date of acquisition,"
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Some Guides for the Determination of Current Replacement Cost:

1."Where there is an established market for assets of like kind
and condition, quoted prices provide the most objective evidence of
current cost, Such prices may be readily available for land, build-

ings, and certain types of standard equipment,!

2,'"Where there is no established market for assets of like kind
and condition, current cost may be estimated by. reference to the pur-

chase price of assets which provide equivalent service capacity, The

purchase price of such substitute assets should be adjusted for differ-

ences in operating characteristics such as cost, capacity, and .=

NN

quality . (Emphasis supplied).

3. "Iln other cases, adjustment of historical cost by the use of
specific price indexes may provide acceptable approximations of curr-
ent cost, Appraisals are acceptable only. if they are based on the

above methods of estimating current cost,!

Change in Asset Value Over Time

The A.A, A, points out that !two factors arising subsequent
to the date of acquisition may cause the current cost of a long-lived

asset to differ from acquisition cost,

1. Expiration of service potential of-the asset resulting from use,"
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physical deterioration, or obsolescence anticipated at the time of

purchase, This expiration is referred to ,,, as depreciation,

2, Chang-es in technology or demand that were not anticipated
at the time of purchase, and changes in the general price level,

These changes are referred to ,,., as holding gains and losses,

Depreciation

"Depreciation reflects the estimated expiration of service

2

potential of the asset, It is usually an important element in the

measurement of income from ordinary operations,

"Income from ordinary operationsshould represent an amount,
in current dollars, which, in the absence of ::cétastr*ophic loss or dis-
covery of assets, is available for distribution outside the firm without
contraction df the level of its operating ‘cvapacity; or, stated in another
way, the amount which, by retention, is available for expansion of

. ... 3 . .
operating capacity. Measurement of this concept of income from

zThis definition is acceptable to the pricing practice under the
marginal cost rule; however, it should be subject to the qualification
that it should be associated only with those assets which the manage-
ment intends to replace under continuity assumption,

3This evidently bears a very close resemblance of the Hicksian
(economic) concept of income: '",,,we ought to define a man's income
as the maximum value which he can consume during a week and still
expect to be as well off at the end of the week as he was at the be-
ginning, Thus, when a person saves, he plans to be better off in the
future; when he lives beyond his income, he plans to be worse off",
J.R. Hicks, Value and Capital, L.ondon: Oxford University Press,
2nd Edition, 1946, p. 172,
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ordinary operations can be accomplished only if the expiration of
service potential is measured in terms of current cost, That is,

in order to continue operations without contracting the level of op-

erating capacity, exhausted services must be restored; the relevant

cost of expired services is the current cost of restoration," (Emph-

asis supplied).

For the deter'miﬁation of periodic depreciation expense, the
current replacement cost to be used in the computation can be the
one as.at the end of the period or it can be the average cost of the
current period. The choice between the two is somewhat arbitrary,
because it is recognized that ""the process of depreciation is apt-to
be a continuous one,!"" The A LA, A, feels that '"this procedure is most
practical and that thei accounting results are not .apt to be materially

improved by further refinements,!

"As long as expectations do not change, periodic estimates of
depreciation should be consistent with the pattern of service expirations
anticipated at the time of acquisition, In most cases, the precise  patt-
ern of service expirations is impossible to determine and may well
change during an asset!s useful life, Accordingly, use of a convent-
jonal formula. is apt to provide the most practical and objective meas-

urement for depreciation,!
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Holding Gains and L.osses

As pointed out earlier, holding gains and losses are the
results of two factors:
|, "Specific price changes that reflect altered technology or
demand conditions,!" and

2, "movements of the general price level,"

Such gains and losses are measured by 'the difference
between (1) the replacement cost (new) of an asset, less accumul-
ated depreciation as of the beginning of the period, both measured
in terms of the replacement conditions existing at the beginning of
the periéd, and (2) the replacement cost‘ (new) of an asset, less
accumulated depreciation as of the begihning of the period, both
measured in terms of the replacement conditions' existing at the end
of the period, The result is to exclude the effect of the current

periodi!s depreciation!', An alternative calculation is given by the

Dy

following formula: (R, - Ry ) (1 - =) where
: ' R
t-1
R -- replacement cost,
D -~ the accumulated depreciation account balance,

t -- the time period,

It is noted that such holding gains and losses contain two elements:

1. True capital gains and losses that result from factor 1, In
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E conomics, this type of gain is not considered a part of economic
income thét canh be disposed of,
2, 'Monetarx gains and losses that result from factor 2, viz, changes
in the value of money, These are not part of the real econofnic

income either,

Thus, the A, A,A, cautions that such gains (both types) '"are not
distributable without contraction of operating capacity and therefore do
not enter into the measurement of income from ordinary operations.
Similarly, such losses do not necessarily reduce operating capacity
and therefore are not deducted _in arriving at income from ordinary
operations," However, it adds, ''such value: changes do Pephesént.

4 and must be recognized

changes in the equity of the stockholders
in the overall measurement of total net income for the period during

which such changes occur,!

The two types of holding gains and losses can be segregat-
ed by making adjustment for the price-level change, The A A A,,
however, felt precluded from making a recommend ati§n on the seg-
regation, because '"accounting for long-lived assets assumes implicit-

ly that the effects of price level changes are not sufficiently important

These changes in equity are only changes in monetary terms;

they do not, in any way, represent changes in the economic (or real)
net worth of the-company,
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to justify separate recognition, (and) ,,. an accounting for general
price-level changes concerns all of financial reporting, not merely

long-lived assets,"

Computational lllustrations

Holding Loss: Applying the given formula (R, - R,

Dt-
(- —l—l) to the data stated for Table V on page 119 the comp-
Rt I . A

utation of holding loss for each of the five years is given in Table VIl
.

on page 203,... Row (l) shows the (unrealized) holding losses for

the five years resulting from the application of the formula, The am-

ount of holding loss realized for each of the five years is indicated

along Row (M),

Annual Depreciation: For ease of computation, Table Viii

assumes that 20% of the asset's service potential is consumed annually
and, thus, the depreciation expense for each year ié equal to 20% of
the current cost of replacing the asset completely, The Table works
on the basis that the end-of-period current cost of replacing the asset
completely is the relevant depreciation basé, following the suggestion
of the Committee (see Row (B) );. Following the proposal of the
Oommittee; the annual depreciation expense for each of the five years
is as indicated along Row (K), Row (J) shows what the annual

depreciation expense would have been if the original cost were used

e
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instead, The difference between the or*iginal—cosf dep reciation
expense and the current-cost depreciation expense measure the
amount of holding loss realized for the year, It is equal to the
extent to which the income for the year is overstated in relation to
what it would have been if the original cost were used, so that the}
apparent -holding loss for the year Will cancel out the apparent in-

crease in the year's income,
Comment

It is to be noted that the acc;mulated depreciation computed
on the basis of current replacement cost adds up to $8,000 (see
Row (K) ) by the end of Year VV, This exceeds the current |
replacement cost (new) of the asset as at the end of Year V by
- $2,000, Thus, there is a discrepancy to be explained, This ex-
cess of $2,000 in the accumulated depreciation implies that the in-
come accumulated over the past five years, measured on the basis
of current replacement cost, has been understated to the extent of
$2,000, This ""error' can be explained by examining Rows (1) and
(M), The accumulated amount in Row (l) seems to suggest that
$2,000 of holding losses were not recognized to have been realized
over the years; only $2,000 (Row (M) ) were recognized as hav-

ing been realized over the years, Taking Year Il as an example,
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RECOMPUTATION OF TABLE V

(A) Original cost (new)
() Current Replacement Cost (hew) as at the end of vear
(C) % of Assetls life that has expired as at beginning of year

(D) Ry

(E) Ry

(F) (Rt—_Rt—-l)

(G) Dt"'l -

(H) (1 - D=l )

. Rt-l '

(1) Holding L oss Not Realized In Current Year(as at beginning
of Xear*)
(J) Annual Depreciation (Original Cost) -

(K) Annual Depreciation (Current Replacement Cost)
. (L) Difference in annual depreciation charge owing te change in

: depreciation base -
(M)  Current year!s realization of holding loss resulting from (L.)

Realization oi (I) over the Years:* (St,-line time basis)

(N) $800 holding loss of year I
(O) $600 hoiding loss of year Il
(P) $400 holding loss of year IV
(Q) $200 holding loss of year V
(R) '

* These eventual realizations of holding losses over the years
should be countered by reducing depreciation charges for those
years to the same extent {(as is done in Row (M) Table V.)
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USWKBTHE4A$MAJSFORMULA(RFRtﬁuiﬂﬁ)
T Rt=1E
YEAR: 1 i 111 v y  Aceumul-
- - - - - ation
$10000 10000 10000 10000 10000
- 10000 9000 8000 7000 6000
Q% 20% 40% 60% 80%
10000 10000 9000 8000 7000
(E)= (B) 10000 9000 8000 7000 6000
. (@) 1000 1000 1000 1000 4000
(C)x (D) (@) 2000 3600 4800 5600
L - ( (G)e(D) ) 100% 80% 60% 40% 20%
(F) x (H). O ‘ 800 600 400 200 2000
20% x (A) 2000 "~ 2000 2000 2000 2000 10000
20% x (B) © 2000 1800 1600 1400 1200 8000
(J) - (K) ) 200 400 600 800 :.2000
e} 200 400 600 800 2000
200 200 200 200 800
200 200 200 600
200 200 400
: 200 200
200 400 600 800 2000
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the $800 of holding loss unrealized as at the beginning of the year
appears to have been 'forgotten'!' altogether for the rest of the years,
To correct this '"mistake!, the outstandi.ng amount has to be spread
over the years that follow from the beginning of Year I, assuming
that an equal amount is realized for each of the following years (See
Row (N) ), Rows (O) to (Q) show similar corrections made foﬁ
the other outstanding amounts, When the amounts along Row (R)
are deducted_ from those along FZoW (K) -~ as itis done in Table V
along Row (M) - the accumulated depreciation as at the end of Year
V will be reduced to its proper amount of $6,000, The total amount
of realized holding losses as at the end of Year V is equal to the
sum of (1) the accumulated amount along Row (R). and (2) that

along Row (M), i,e, $4,000, Thus, when these adjustments are

made, Table VIIl and Table V will give the same results,

The A,A,A, is, undoubtedly, more concerned about proper
income determination for each of the accounting years, Thus, it is
justiffed in suggesting that the proper charge for annual depreciation
is as indicated along Row .(R). Presumably, adjustments for over
or under-depreciation in prior years would be made in the statement
of retained earnings; all the amounts along Row (R) would be cred-

ited there,



205

APPENDIX C

REGULATION OF RETURN ON INVESTMENT ALLOW-

ABLE TO INVESTORS

The Importance of Adequate Return on Investment

So far, only the cost-determination aspect of rate regulation
has been dealt with; no mention has been made of the return-on-
investment aspect of rate regulation, [If a utility company is expected
to continue rendering service In the long run, it must be given an
opportunity to earn an amount of revenue sufficient not only to 60ver~
operating expenses including depreciation charge but also to yield a
return on financial investment, This return must be attractive enough
to induce existing investors (shareholders and ct.‘*edvitofs) totcontinué
with their investments in the company to invite new investors to con-
tribute additional financial resources towards expansion of operations
in response to society!'s demand, Thus, the level at which the general
rate of a utility company would be fixed, would depend not only on (a)
the size of the operating costs but also on (b) the amount of financial
charges required to meet the expected '"normal! dividend and interest
payments, The sum of (a') and (b) determines a company's total

revenue requirements, In other words, society can be expected to
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pay this sum of money for the benefit of consuming a certain amount
of service rendered by the company, That a '"just and reasonable!
rate should be one that would provide the company an opportunity to
earn this amount of revenue is evident in the following words of the
Honourable F, B, Carvell, K,C,, Chief Commissioner of the Can-
adian Board of Transport Commissioners:

. . sConsidering the fact that their rates are controlled, in my
judgement they should be allowed such a rate as will provide
for - (1) operation; (2) maintenance; (3) depreciation; (4)
interest; and (5) dividends and, in addition to this, some am-
ount which will place the company in such a position that add-

itional capital can be obtained for necessary extensions, (From
the B.C, Telephone Co, Case (1921) Il JOR & R at page 2I6)

The Rate Base Method

One popular method of determining the amount of return all-

owable to investors is the rate base method, Thé rate base is the

'value of a company's property used and useful in the public service
. s 12 . . 3
minus accrued depreciation”® op '"net investment in the propenrty',

1Quoted in Hugh E, O'Donnell, KC, "Development of Rate
Regulation in Canada'l, F’ubllc Utllltles Fortnjhtu, VoI 46, No, |l
Nov, 23, 1950, pp. 744 5, '

ZChar'les F. Phillips, Jr., The Economics of Regulation,
Homewood, lllincis: Richard D, Irwin, Inc,, 1965, p, 214,

3,
lbid, p., 132,
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The product of the rate base and a fixed rate of 'retur‘n4gives the
amount of r*etL‘Jr*n on investment allowable to tHe investors, If a
company's property - is valued $120 m, (new) and the accrued dep-
reciation amounts to $20 m,, the rate base is $120 m, - $20 m, i.e,
$100 m, If the rate éf return is fixed at 6%, then the amount of ret-
urn on investment allowable to the investors of the cémpany is 6% of
$100 m,, i.e. $6 m,, out of which the company pays dividends on
common shares and preferred shares and interesf. "on long-term

loans,

Regulation of Return Under Marginal Cost Standard

The rate base method of determining the amount of maximum
return on investment requires that all items of utility propehty should
be valued on some basis (historical cost, reproduction cost, 'fair
value!, etc,) and the total amount of accumulated depreciation be
determined, Under the marginal cost standard of rate regulation, not
all assets will be valued at their current replacement costs to determ-
ine the amount of depreciation chargeable to consumers, Only those
assets, which will be replaced on their retirement and for which a
depreciation charge is econom}cally justifiable, will be valued at their

current replacement costs, There will be no depreciatien charger;

4=or an account of how a "fair" rate of return is fixed, see
ibid, Chapter 9, pp. 261-303,
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for those assets which need no replacement for one reason or
another, Thus, some assets will be valued on the basis of current
replacement cost; others will be valued on some other bases, Since
all the assets will not be valued on the same basis, a satisfactory

rate base cannot be obtained in this case,

Further, the amount of allowable return determined with the
use of a rate base énd a fixed rate of return may not be the amount
that can be considered as the opportunity costs of using financial
’r;esour*ces in a particular utility company., If the company uées long-
ter*m‘loans and the normal interest rate on similar typeéof loans out-
side the company is 5%, then the opportunity cost of using the long-
term Ioa'ns in the company is 5%, i the company uses commo-n
share capital and the normal dividend rate for a share with similar
degree of risks outside the company is 7%, then the opportunity cost
of using the equity finance in the company is 7%. Thus, the' amount
of financial charges (dividends and interests) which can be considered
as the opportunity costs of using financial resources in a utility comp-
any, will be the sum of the "normal" rate of return on each type of
capital funds times the amount used of each type of capital funds, Thls

amount can be regarded as the normal "corporate fiscal r*equir*ement”.5

Hugh E, O'Donnell, op, cit., p. 744,
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Under the assum'ption that the company will continue operating in the
long run and will continue requiring the use of the financial resources
in the company, then society can be expected to pay the normal corp-
orate fiscal requirement under the marginal-cost pricing principle
since it represents the opportunity c_ost of retaining the use of the
financial resources Iin the company, The amount of return allowable
to investors determined with the use of a rate base and a fixed rate
of return may not equal the amount of normal corporate fiscal require-
ment, because once the rate base and the rate of return are establish-
ed, the company can alter its capital structure so as to '"trade on
equity"” (or take advantage of 'leverage'!) and, tHus, enable the
common shareholders to earn a higher rate of dividend, which may
exceed the 'normal' rate for industries having corresponding risks,
In this case the normal corporate fiscal requirement will be exceeded
and the purpose of regulating a utility company to pr‘eventjthe earning
of high rate of dividend will be defeated, Further, if the rate base is
not properly determined, then, cet, par,, the amount of maximum re-

turn on investment will also deviate from the normal corporate fiscal

requirement,

The Use of "Corporate Fiscal Requirement!' Method

The corporate fiscal requirement method is suitable for determ-

ining the amount of return on investment allowable to investors under
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the marginal cost standard of fixing utility rates, The amount of
normal corporate fiscal requirement plus all operating costs (in-
cluding depreciation expense) stated on the basis of current rep-
lacement cost represents the opportunity cost of rendering a utility
service in long run, Assuminé that long run .oper*ation is desired
by society or it is in its interest, then this amount of total revenue
requirement is recoverable from society; that is to say, the general

rate level should be based on this amount,

The corporate fiscal requirement method of regulating the
-amount of return on investment for the purpose of fixing utility
rates has been successfully applied in the history of regulation, It

was reported that:

As recently as September 22, 1950, the Canadian Board of
Transport Commissioners rendered judgment approving an
application by the British Columbia Telephone Company for an
increase in telephone rates, The board disposed of the matter
on the basis of the company's fiscal requirements rather than
upon a rate of return on a rate base,
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In this recent decision, the board was only re-affirming a reg-
ulatory principle which has become fairly well settled in Canada
for more than .a quarter of a century,®

It was pointed out that this type of regulation of rates was

mentioned in the charter of the Liverpool and Manchester Railway
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in England more than 65 year‘é ago.7

When the corporate fiscal requirement method is applied,
regulation of rates is simplified to .the extent that whenever it be-
comes nhecessary to alter the amount of allowable return to refiect
current conditions, changes can be effected by raising or lowering
the rate of return (dividend or interest) that is allowed on each type
of capital funds contributed to .the enterprise; the time-consuming and
expensive process of adjusting the rate base and/or the fixed overall
rate of return is avoided, However, under the marginal cost. stand-
ard of rate making, the problem of valuation cannot be avoided
altogether; depreciable and replaceable assets have to be valued on

the basis of current replacement cost in order to determine the amount

of depreciation charge,

Treatment of Excess of Current Replacement Cost Over Original

Cost

Though technological progress has, on the whole, the effect
of reducing the current cost of replacement, a.fall in the value of
money due t§ rapidly rising prices may have a greater counter effect
and, thus, raise the actual current cost of replacement, When an

asset is valued on the basis of higher current replacement cost, an
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”éppreciation“ or '"appraisal" credit will result, What is the proper

treatment for this credit item?

This credit will increase the owners! equity section of the
balance sheet, Since depreciation expense is kased on this higher‘
replacement cost, there will be an increase in the asséts of the
company, in money terms, when there is sufficient revenue to cover
-all operating expenses including the depreciation charge, When the
asset is fully depreciated, the increase in the monetary éssets of the
company will equal the amount of exXcess of current replacement cost
of the asset over its original acquisition cost, assuming that revenue is
adequate all the time, This increase in monetary assets is, in fact,
additional contribution made to the company by the consumers who have
paid higher rate because of larger charge for depreciation expense,
Since this excess represents an increase in the money vvalue of tHe
physical assety; employed in the company and since it ~could:be arglied
that investors could liquidafe the enterprise, if they choose, to obtain
the monetary funds for investment elsewhere, they could be allowed
to earn a normal rate o.f return on tHis larger émount of money cap-

ital ,

Following the same line of argument, whenever current
replacement cost is less than the original cost of an asset, the invest-

ors should be allowed to earn no more than a normal rate of return
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on the smaller >amount of money capital since, if the ente;‘pr'ise were
liquidated, that would be the amount of money they  could expect to get
back, The argument can also be stated thus: if a hypothetical new
compaﬁy is formed today, it needs less financial resources to obtain

the same amOL-mt”of productive capacity to serve the_ consumers; and

so the consumers need to pay less financial charges, The only just-
ification for paying low;?*?kr{étur*n to investors is when the normal rate
of return on investment outside the company is also low, Ii the 'out-

side" preturn is high, the present investors may be induced to withdraw

their funds from the company to invest elsewhere,

When Marginal Cost is L.ess Than Average Cost,

As pointed out earlier, when a utility company |s producing in
the region of decreasing unit cost, its marginal cost will be less than
its average total cost and sale at marginal cost will result in '"budget-
ary imbalance'', Concern is expressed that this "imbalance" is Injur-
ious to the "financial health" of the company and may cause the compény

to wind. up its operations eventually,

The decreasing cost {(or increasing output) is a technological
'phenomenon resulting from increasing the scale of operations or from
employing more efficient input factors, Charging a lower rate, because

of decreasing cost, will not in any way impair the productive fcapacity

/‘/
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of the company when the revenue from selling at the lower rate covers
all operating expenses (including depreciation computed on the basis of
replacement cost), i the lower utility rate also incl‘\udes a rate of
return on financial investment just sufficient to induce the investors to
continu; investing in the company, then the survival of the company will

not be threatened even though the utility rate based on these marginal

cosis may not produce a ''budgetary balance',

Regulation of Return Uinder Full-Cost Pricing Standard

-

The use of current replacement cost should not make the prob-
lem of regulating 'the amount of return allowable to investors different
from, or more difficult than, that encountered when the reproduction
cost basis is used, If the rate base method is adopted, then the cur-
rent replacement cost wili be used as the basis for valuing utility prop-

erty instead of the reproduction cdst.

Conclusion

It is evident irom above fhat the use of current replacement
cost, under marginal-cost or full-cost pricing standard, will not in-
crease the problem of regulating the amount of return allowable to
investors, The currently used method based on the concept of
"corporate fiscal requirement! or the concept of "rate base! can be

successfully applied,



