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ABSTRACT
THE EFFECTS OF FEDERAL INCOME TAXES ON CAPITAL BUDGETING

By James Wyatt Edwards

The problem examined in this thesis involves the
influences of Federal tax provisions on capital budgeting
programs of business firms. Substantial financial literature
is available in which the theoretical influences of taxes are
discussed. Studies have been made examining the effects on
investment decisions of income taxation in general, while
others have considered only one or a few selected provisions.

The primary objectives of this study are (1) to draw
together some of the scattered theoretical aspects of capital
budgeting specifically related to income taxes; (2) to
examine the practices followed by firms in considering tax
provisions in project evaluations; (3) to point out under-
lying patterns of practices and their consistency with theory
and the reasons given to justify such practices, and (4) to
provide information that may promote better decision making
and efficient use of funds by firms and serve as a guide to
future tax policy.

Information was gathered by interviews with top
financial and tax officials in forty-four United States
corporations, and by reviews of many of the capital budgeting

manuals and forms being utilized. A broad cross-section of



industries is represented by the firms visited, and their
total capital expenditures during 1965 was approximately
$12.95 billion.

The entire investment decision-making process was
examined to provide a frame of reference for tax consider-
ations, and the principal finding was that there has been
a definite gradual shift toward the use of time-adjusting
acceptance criteria for proposal evaluations. Three-fourths
of the firms were using discounting techniques for all or
some proposal evaluations.

The following general conclusions about the incentive
effects of the investment credit, the depreciation guideline
system, and the corporate tax cut are discussed in the
thesis.

(1) The vast majority of the executives stated

that only nominal incentive effects have
occurred on individual investment proposals.

(2) The supply of funds effects were generally
described as moderate in most firms. These
effects suggest at least a partial
corroboration of the unshifting results for
tax rate reductions discussed by Krzyzaniak
and Musgrave.

(3) The size and rates of increase in new capital
outlays by the firms in recent years imply
that the actual incentive effects may have
been somewhat stronger than was acknowledged
in the interviews.

Several factors have resulted in the lack of

recognition of the possible incentive influences of the tax
measures. First, despite widely heralded improvements in

the "business investment climate," substantial uncertainties



exist in the minds of the interviewees concerning future
tax policy changes. Second, the speed up in tax payments
for corporations has dampened enthusiasm about the measures.
Third, many firms were in strong or excess liquidity
positions when the measures began to take effect. Fourth,
the provisions have been selective in nature and implemented
gradually. Fifth, the crude evaluation techniques utilized
in some firms has precluded a recognition of the incentive
value of the measures. Finally, some firms were just
beginning to be forced into greater reliance on external
funds at the time of the interviews.

Tax policy recommendations were made suggesting that
hasty fiscal policy changes should be avoided until the
restrictive monetary and fiscal actions already implemented
have had time to become operative and dampen the inflationary
tendencies in the economy, and that some of the measures be
liberalized in the long run to more firmly entrench their
incentive value in the business community.

Two chapters in the thesls include a discussion of
tax considerations involved in such factors as working
capital flows, salvage values, operating and capital losses,
effective tax rates, and inflation and other forms of risk.
A variety of reasons was given by the numerous firms that
do not consider some of these factors, many of which appeared

tenuous at best.
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CHAPTER I
INTRODUCTION

The menagement of invested capital is the universal
business problem., It thus encomrasses decisions involving
niarket strategy, new rroduct lines, public and labor
relations, and research endeavors. These decisions are
integral, but subsidiary, issues of management's adminis-
tration of capital.

A fairly well defined theoretical capital budgeting
framework exlists in the literature of the academician and
researcher. During the last quarter of a century, and
rarticularly within the last decade, the tcols of analysis
long discussed in academic realms have been applied to the
capital budgeting problers of business organizations with
an increasing degree of theoretical sophistication.

Capital budgeting is viewed in a broad connotation
in this study. It may be defined as the process of fore-
casting, arproving, and ronitoring outlays for carpital
rrojects. The capital budgeting process exists in all firms,
In many organizations the formality and explicitness of the
process is of recent venue. This increased errhasis on the
planning and control of capital expenditures is closely

interrelated with much of the Federal incone tax legislation



enacted in recent years. Some of the major legislation

aimed at stimulation of investment includes the accelerated
depreciation provisions in the 1954 Code, the depreciation
guidelines enacted in 1962 and amended in 1764, the invest-
ment credit provisions of 1262 and 1964, and the corporate
tax rate reductions effected during 1964 and 1965. The

broad problem examined in this thesis involves the effects
of such Federal income tax provisions on capital budgeting

decisions.

Objectives of the Study

The primary objectives of this study are:

(1) to draw together the theoretical aspects of
capital budgeting that are specifically
related to income tax effectsy

(2) carefully to analyze individusl firms and
examine the objectives of particular practices
regarding income tax considerations in capital
investment analyses;

(3) to point out underlying patterns of practices
which exist, and consistencies or inconsis-
tencies with their objectives and the
theoretical aspects of capital budgeting;

(4) to derive conclusions which may
a. assist other firms in choosing methods
that may be used with reliance to attain
similar objectives,
b. promote more efficient use of funds by
firms and resource allocation in the
national economy, and

c. serve as a possible guide to public policy
in the formulation of future tax programs.

This study should at least partially fill an exist-

ing void in the literature. A substantial amount of



theorizing, Congressional testimony, and business literature
has been devoted to the expected impact of major tax legis-
lation on corporate investment decisions and resource
allocation in the national econoxy. Several attempts have
been made to examine actual effects of some of these legis-
lative provisions. Others have attempted to ascertain
whether or not firms have considered taxation effects in a
general way in the canital-expenditure decision-making
process.l Most of these efforts have been sprlintered in
approach, and no attempt has been made to determine the
extent to which all major tax considerations have been
formally incorporated in the various stages of the capital
budgeting process of business enterprises.

A further problem is that no previous attempts have
been made to relate many of the practices followed in con-
sidering income taxes in the capital btuvdeeting nrrocess to the
reasons used to justify these practices. Adequate reasons
sometimes exist for ignoring certain theoretical aspects of
capital budgeting and detailed tax considerations. These
reasons and the related practices should constantly te sut-
Jected to scrutiny for inconsistencies and outright errors

in the investment decision-making process.

1For example, see the excellent study of Donald F.
Istvan, Capital-Expenditure Decisions: How They Are Made
in Large Corporations, Indiana Business Report No. 33

Bloomington, Indiana: Bureau of Business Research,
Graduate School of Business, Indiana University, 1961).




Approach of the Study

Information for the study has been gathered primarily
by personal interviews with top financial and tax officials
in forty-four United States corrorations, and by reviews of

capital budgeting manuals and forms used by many of the

2

firms. A broad cross-section of industries is represented

by the firms visited. These industries are listed telow.

Airlines

Automotive

Building materials
Capital goods
Chemicals
Comnunications
Defense

Electrical equipment
Metals

Office machinery
Paper and packaging
Pharmaceutical
Rails

Rubber

Steel

Utilities

Others

Several criteria were utilized in the selection of
firms included in the study. Expenditures for plant and
equipment bty the firms were approximately $11.0 billion in
1964 and $12.5 billion in 1965. This amount represents
about one-fourth of the total capital outlays made by U. S.
corporations during 1965. Seventeen of the firms are the

largest in total asset size in their respective industries.

———

2The field interviews were held primarily during
the summer months of 1965. Subsequent correspondence with
some of the executives interviewed has served to
corroborate certain information.



Three-fourths of the companies are among the top five in

asset size in their industries. Total sales, assets, and

net after-tax profits amounted to $115.3, $119.2, and

$8.8 billions res:ectively in 1964 (Table 1-1). The

average number of persons employed by these firms during

1964 was approximately 4.3 million (Tatle 1-1). Other

criteria utilized in the selection of firms were such tax

factors as sutstantial investment credit carryforwards,

operating losses, realization of capital gains or losses,

and the filing of consolidated tax returns.

TABLE 1-1

1964 OPERATING AND FINANCIAL DATA OF 44 FIRMS

Net Profit Average

Total
Sales® Assets?

after Number of
Taxes? Employees

Industrial Firms & 89.5 & 71.1
Fortune's "Top 500" $266.5 $o24,7
Percentage

Relationship 33.6% 31.6}%

Summary of 44 Firms
Industrial firms $ 89.5 $ 71.1
Regulated and

$ 6.% 3,141,000
$17.2 10,464,000

37.2% 30.0%

$ 6.% 3,141,000

2.4+ 1,113,000

other firms 25.8 48,1
Totals $115.3 $119.2

$ 8.8 4,254 000

Sources: Fortune, LXXII (July, 1965), 149-168; Annual
published financial renorts of firms.

8Figures are in billions of dollars.



Order of Presentation

There are five additional chapters in this thesis.
The objectives listed on page 2 have been followed in each
chapter. An effort has been made to stipulate the basic
theoretical issues involved, with particular emphasis being
placed on tax considerations. This effort is followed in
each instance by an attempt to outline the ratterns of
practices observed and to relate them to the reasons given
for such practices. Consistencies and inconsistencies
between theory, objectives, and practices are set forth and
analyzed.

Chapter II includes an examination of various accept-
ance criteria utilized by the companies visited. This
information serves importantly as a frame of reference for
subsequent chapters.

Chapter III considers several so-called tax incentive
provisions that are included in the Internal Revenue Code.
Chapter IV is a discussion of the tax effects involved in a
proper determination of the investment outlays necessary for
a proposal and the benefits that are expected to result from
such outlays.

Chapter V is an examination of certain broader tax
aspects of capital budgeting. Several tax factors that are
not always related to specific proposals are examined. The
elements of risk and uncertainty in the capital tudgeting
process are also discussed in Chapter V. An attempt is made

to indicate that all of the previous refinements involving



incore tax factors and the use of ratheratical accertance

criteria rmay be for naught if the element of risk is not

given exprlicit recognition in the'decisicn-ma2king process.
Charter VI rresents a brief surmmary and a statement

of tax policy and other conclusions.



CHAFTER II

VATHELATICAL ACCEFTANCE CRITERIA

There are two clearly discernible stages in the
capital-expenditure decision-raking process. The 1initial
stage involves a determination of the necessary investment
in a project and the benefits which are exrected to result.
The second stage concerns the apprlication of rathematical
acceptance criteria to the results obtained in the first
stage. Incore tax considerations perreate both stages of
the decision-raking process. The typical chronoclogical order
of the discussion of these two stages 1s reversed in this
study. The basic theoretical issues and the practices cf
firms in the use of mathematical accertance criteria are
exarined first. This sequence facilitates a nore reaningful
discussion of the income tax factors that are examined in
Chapters III-V., The influences of nany of these tax factors
on the important accertance criteria in use are included at
various points in these chapters.

A basic mathematical framework is presented in
equation form in Appendix A. liost of the patheratical
acceptance criteria discussed in this chapter are based on
these equations. The framework is modified and expanded as

the need arises at various points in later chapters.

8
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No attempt will be made to examine all of the contro-
versial theoretical issues involved in the use of various
mathematical accertance criteria. This is not the rrimary
purrose of this thesis. These issues will be examined only
if they can arise as a result of income tax considerations.l

The controversy raging over the correct derivation
of a firm's cost of capital for use in capital budgeting
decisions is skirted entirely in the initial discussion in
this chapter. It is assumed that a properly determined cost
of capital 1s available for use. The cost of capital con-
cept is discussed briefly in the theory section on the
recovery period criterion in this chapter. The concert is
taken up again in Chapters III and V.

Tatle 2-1 presents a tabulation of the numter of firms
in the study that are utilizing various mathematical accept-
ance criteria as their primary measures of the economic
worth of capital projects. The numter of firms using the
criteria for suprclementary purvoses or for particularly
important or srecial projects is also presented in Tatle 2-1.
The executives of some companies could not, or would not,
indicate that a‘single criterion was more important for
decision-making purnoses than one or more others. This
reluctance on the rart of such executives results in more

than one criterion teing listed as primary for certain firms

) For a general discussion of the tire and size
disparity problems in investment decisions see J. Lorie and
L. J. Savage, "Three Problems in Capital Rationing,"
Journal of Business, XXVIII (October, 1955), 229-39.
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and the totals not amounting to the number of companies

visited.

TABLE 2-1

UTILIZATION OF MATHEMATICAL ACCEPTANCE CRITERIA
BY 44 FIRMS INTERVIEWED

————————— oma——
e ——— — —

Criterion
Used as Used as a Used for
a Supplement Major or
Primary to Primary Special
Criteria Totals Criterion Criteria Proposals®
TIME-ADJUSTING 33 19 3 11
Net Present Worth 2 1 1
Internal Yield 26 13 2 11
Uniform Annual
Charge 5 5
MAPI 1 1
RATES OF RETURN 27 19 8
RECOVERY PERIOD 34 19 14 1
PERCENTAGE OF SALES 6 1 5
OTHER MEASURES 1 1

3Major proposals involve large dollar outlays or projects of
particular importance to firms. Special proposals involve

leasing arrangements and other projects which are viewed as
warranting an evaluation by other than the primary criteria
used for smaller conventional proposals.

The criteria are discussed in the rest of this chapter
in the following format: net presént worth (PW), internal
yleld (IY), uniform annual charge (UAC), the Machinery and
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Allied Products Institute forrmula (MAPI), so-called account-
ing or took rates of return (ROR), recovery veriod (RP),
return on sales (ROS), and others. The letters in paren-
theses in the previous sentence are utilized in subsequent
discussion to facilitate brevity. The theoretical precepts
of each of the measures is discussed first. This discussion
is followed by an examination of the practices found recard-
ing each measure and the reasons given ty the executives
interviewed for such practices.

The first three criteria listed are the time-adjusting
arproaches generally used for project evaluations. They are
general theoretically correct methods available to determine
the desirability of investment alternatives over their

expected economic lives.2

The net present worth and internal
yield measures are first discussed triefly from a theoretical
viewpoint., Since their use is usually so closely allied, the
practices of the firms that utilize these two measures are
discussed together. The theory and practices regarding the

uniform annual charge approach are discussed following the

net present worth and internal yield sections.

Net Present Worth--Theory

The formulation for the present worth concept is set

forth in the mathematical framework in Appendix A. To illus-

2The MAPI formula that is discussed in a later section
of this chapter is a theoretically sound a-prosch to evalua-
tions for rerlacement-type proposals and does involve some
discounting elements. Also, the total wealth conceot that is
presented in Chapter III 1s a generally correct measure of
economlc desiratility.
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trate the net present worth approach, consider the follow-

ing hypothetical situation.

Illustration II-1

Assure a project requires an initial investrent of
420,000 at time zero, that annual net cash benefits
of 42,981 are expected for ten years, and that the
cost of capital is expected to be 74. The time scale
below shows the cash flow pattern hypothesized.
(20,000) 2,981 2,981 2,931 2,981 . . . . .2,731

V4 e

~

/ / /
v b

14

tC tl t2 t3 t)-* L] L] [ ] ] * tlo

The present worth of the expected cash inflows for
the period ty through t,, amounts to #20,937. Calculations
for Illustration II-1 and other illustrations in subsequent
chapters are shown in Appendix B. The net present worth of
the proposal is $937 (520,937 - ,20,000). This amount can
be interpreted as follows. If 42C,937 is borrowed at the
specified cost of capital rate of 7,5 and the $937 is paid
i1 mmediately to the firm's shareholders, exactly encugh funds
Will rermain available to liquidate the debt and the financing
charges over the life of the project. Since the present
Worth of the expected net cash benefits exceeds the initial
investment outlay, the internal yield on the project nust be
Ereater than the company's cost of capital rate. This fact

1s discussed in the next section.



13

Internal Yield--Theory

Another theoretically souﬁd approach to project
evaluations is variously called the Profitability Index,
Interest Rate of Return, Discounted Cash Flow Return,
Investors Method, and the Internal Yield. The latter term
is used in this study.

The internal yield (IY) on a proposal is generally
defined as the discount rate which equates all cash inflows
and outflows to a zero sum at the present date. The typical
approach to determining the IY is to use the same discount-
ing procedure utilized previously in the NPW derivation.
Two or more trial and error discount rates are required in
most instances. It was noted in the preceding section that
the IY on the proposal being considered must be higher than
7% since the NPW exceeds zero. When a 9% discount rate is
used a negative NPW of -$869 is obtained. This result
implies that 9% discount rate must be higher than the true
Yileld on the proposal. The yield can be approximated by
interpolating linearly between the results which were
obtained for the 7% and 9% rates. The true yield on this
Proposal is exactly 8%, as is shown in the calculations
Presented in Appendix B for Illustration II-1.

The internal yield represents the maximum rate a firm
tan pay for the use of its funds and not lose on a project.
This rate is usually interpreted as the return on each unit

of capital outstanding for each period of a project's life.
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Bach cash inflow is thus viewed as representing a return
on the capital outstanding for the period, and the remainder

as a return of the carital invested.

liet Fresent .lorth and Internal Yield--Fractice

Table 2-1 indicates that a total of thirty-three of
the firms interviewed are using time-adjusting procedures
either as a primary criterion or for certain types of
decisions. Five of the nineteen companies using these
methods as the primary analytical tool follow the UAC
aprroach that is discussed in the next section. 0Only one
firm utilizes NF'W as the primary critericn and this is in
conjunction with 1Y as a sugpplerentary guide. One other
firre uses KFJW as a sunplerent to the IY in the decision-
naking process. Table 2-1 shows that twenty-six conpanies
are using the IY arproach and half of them use it as their
primary evaluation criterion. The other thirteen firms use
IY as the primary criterion for special or major projects
only, or as a supplerent to other techniques.

The fact that.a method is used as the primary
criterion in a firm does not necessarily imply it 1s used
on all investment projects. lost corpanies make sone
decisions on the basis of competitiveness, need, and post-
Poneability. Only a few of the companies interviewed use
the discounting procedures for all proposals processed
through the capital budgeting framework. sSeveral others

indicated these techniques are used for all but a few rela-



15

tively snall dollar-sized proposals. l.ost of the rerain-

ing companies use NFW or 1Y primarily in the evaluation of
large majcr expansion or research type rrorposals. Several
of these firms are rhasing out the use of other currently

accepted non-discounting evaluation criteria.

The preceding rerzarks indicate that a gradual, but
distinet, shift is occurring toward the use of relatively
sophisticated capital budgeting techniques in many cf the
firms interviewed. One of the primary benefits of a state-
ment of findings in a study such as this is the delineation
of the practices followed in the use of certain analytical
techniques, under given conditions, at a particular point
in time, and with definite objectives in mind. It is then
possible for others to evaluate and examine the findings
and determine whether such aprroaches or modifications
therecf might be useful for their decision-making purposes.

All of the factors that are weighed by all of the
firms in their individual decision-making processes could

not possibly be determined or catalogued. The rest of this
Section is an effort to consider the rost important general
Tfactors that influence many of the firms in their capital
budgeting analyses. These factors provide important bacl-
Eround information for specific tax effects discussed later,
aAnd are based on the comrments offered by the company execu-
tZIVes, examination of carital budgeting manuals and forrs,

Published financial reports, and general external conditions.
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Nature of Industry and Competition

Approximately one-third of the companies that were
visited indicated that the highly competitive nature of
their respective industries dictates many investment
decisions. The executives interviewed in these firms
generally feel that the cost and effort involved in the use
of the discounting techniques are not warranted for these
kinds of investment decisions. Other companies interviewed
in the study, often representing the same industry, gave
this fierceness of competition as the main reason for the
use of discounting techniques. This latter group of firms
feel that competition "makes it imperative that decisions be
made with the best and most sensitive criteria available
regardless of the pre-disposition toward certain proposals
before the evaluation process is begun." Competitive pressures
Often dictate the general direction or broad investment
Programs a firm must move toward. These pressures do not
d1ictate nearly so frequently the choice of one of several
al ternative ways of achieving a pre-determined goal. It is
in the choices between alternatives that many income tax
PTrovisions become most important and that time-adjusting
aCceptance criteria are most useful. This distinction between
broad investment programs and the alternative ways of achiev-
ing them must not be clouded by arguments about competitive
Pressures on the former and not on the latter.

In all but one of the industries represented in the

study at least one firm was visited that uses a time-
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adjusting technique for at least the major investment
decisions that are made. Only two companies were inter-
viewed in this particular industry. These companies may
not be representative of the problems involved in capital-

expenditure analyses in their industry.

Complexity of Data Estimates

Several of the executives that were interviewed said,
""there is no justification in glorifying figures by the use
of new-fangled techniques, and especially when tax complexi-
ties are involved." A statement was usually made to the
effect that it is more desirable to use rough approximations
of economic worth and concentrate efforts on the risks
inherent in estimating the cash flows relating to a proposal
than to glorify the figures with the discounting measures.
These statements are based on a mis-interpretation of what
is accomplished by the use of time-adjusting techniques in
their most basic form. These techniques do not generally
ad Just for risks related to the possible variabilities of
tax effects or other cash flow estimates for investment
PXroposals. Estimates for distant y‘ears are often subject to
large errors in variability and are discounted more than
€early year estimates by the NPW and IY methods, but the
diScounting is due entirely to the time value of money.
The errors in variability in distant years are due to chang-
ing tax laws, problems in forecasting sales volumes, pricing

Patterns, wage pressures, market shares, and a multitude of
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other factors. These errors can be considered in k4 and IY
analyses through the use of special techniques discussed in
Chapter V. These techniques are not a part of NIW and IY
in their most basic forr. It 1s these basic forms that

are being rejected by firms in favor of more crude evalua-
tion criteria.

If the firms that have rejected the discounting
techniques are in fact vigorously concentrating on the
individual cash flow estimates, the most difficult part of
the decision-making process is being accomplished. A
Judicious application of NFW or 1Y could strengthen the
evaluation procedures in these firms without glorifying

thelr carefully derived estimates at all.

Characteristics of Investment Froposals

Different types of investment proposals often involve
different specific income tax provisions. For exarple, re-
Placement rrojects have certain characteristics that require
careful evaluations in the estimation of tax effects on the
benefits expected and on necessary investment outlays.

Some of these characteristics are discussed later in this
chapter in the section on the MAFI formula, and in the next
three chapters involving specific income tax factors. The
argument was ralsed in some firms that the net present
wWorth and internal yield measures are not readily adaptable
Lo some of the tax complexities involved in raking replace-

ment type decisions. These arguments cannot be refuted
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without a corplete review of each firm's entire carpital
budgeting rrogram and all of their individual complexities.
Executives in other firms nevertheless offered the opposite
contention. The latter group of executives feel that in
their firms the time-adjusting techniques are being used
effectively regardless of the nature of the investment

decisions and tax factors involved.

Financial Fosition

Many of the executives in companies that are not
utilizing the time-adjusting criteria indicated that an
important factor in the reluctance to do so was that their
companies were not in dire financial straits at the tice of
the interviews. They further indicated that the analytical
tools currently in use would be adequate until their high
profitability and liquidity positions change substantially.
Several comments about such reasoning should be nade. First,
sore of the companies interviewed were in dire financial
difficulties. These corpanies used their poor financial
r»ositions as a reason for not using the time-adjusting
criteria. Apparently every proposal accepted would result
in such high savings because of gross inefficiencies in the
Fast that it was felt there was little need to make use of
Trlgorous financial evaluations. The possible circularity
in these arguments should be apparent. Conceivably a firm
Could use a highly liquid cash position as an excuse for

"not needing to" adopt new tools of analysis, and subse-
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quently revert to an extreme capital rationing position
and again '"not need to" make sophisticated analyses for
capital investment proposals. The need for approrriately
deterrining the profitability of capital projects does not
change with the econoric or financial position of a firm.
Additional profits may be foregone through lax evaluations
irrespective of a firm's current rosition. Second, the
financial positions of the companies using the discounting
techniques for investment decisions fell along the entire
spectrum of extreme liquidity through capital rationing.
This fact appears partially to corroborate the preceding
point. Finally, it would seem a particularly desirable
use of part of the excess funds held by some firrs would
be an implementation of a more sophisticated analytical

rrocess to spend other excess funds in future periods.

Educational Issues

Another important reason given for not using the
time-adjusting tools of analysis was educational in nature.
ilany of the individuals involved in the investment cdecision-
making process claim these criteria are difficult to calcu-
late and implement. These same individuals often stated
that most tax factors are too difficuit to consider in
Eroject analyses. These are not corments to be taken
lightly since most of the firms utilizing time-adjusting
techniques indicated it was a slow, evolutionary, and often

Painful process to change from the use of other tyres of
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analyses. Only a few companies did not encounter these
difficulties when such tools were first irmplermented. The
executives of these firrs stipulated that when a formal
capital budgeting program was initiated it was felt that

the educational process might as well be relatively complete
to begin with., These firms started their formal rrograms
with the use of time-adjusting techniques calculated on an
after-tax basis. This arproach is the orposite of the one
taken by sor.e of the compranies visited. Some of these
latter firms have started their formal programs by using
only crude before-tax measures and expect to utilize more
sophisticated approaches in a few years. The danger in

this viewpoint is the possibility that the cruder tools will
becorie entrenched, and make the introduction of discounting
rrocedures more painful or difficult to implement than if

they were introduced at the outset.

Personnel Orientation

This problem is related to the discussion in the
rreceding section. The personnel involved in the computa-
tional and judgmental phases of capital investment decisions
Varies quite widely, and derends on the nature of the firm,
the administrative organization, management philbsophy, and
any other considerations. Fersonnel with engineering and
Tecent acadenic business backgrounds are often involved in

the initial computational and screening phases of decisicns
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to accert or reject prorosals. Mrany of these quantita-
tively oriented peorle seem fairly well inclined toward
acceptance or use of rroperly introduced analytical
techniques. Although practices vary widely between con-
panies, rersonnel such as supervisors, plant managers, and
middle and upper management are often less inclined toward
accepting the use of new mathematical criteria.

Lack of time is one of the most irmportant factors
that influences the reluctance of some industrial personnel
to scrutinize new evaluation methods. Tremendous demands
on the time of these peorle stem fromr a variety of sources,
and result in a natural tendency to push new ideas off to
the periphery when business conditions are good. However,
much of the time problem in calculating the IY and NIW
measures has been substantially eliminated by short-cut
techniques and through the use of computers. lany of the
firms employing the time-adjusting methods indicated that
conputer programs are being utilized and are designed to
produce after-tax yields under varying circumstances.
Although the use of conputers often seerms to be pcinted to
as a panacea for every rroblem faced by business firrns,
there is no denial that many of the firms visited have
utilized them to substantially enhance the effectiveness of
certain rhases of the capital-expenditure decision-raking
Process. Irrespective of the widespread use of corrputers,
4 number of firms indicated that the computational time was

well srent even if conventional trizl-and-error calculations
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are necessary for deterrining internal yields. The
argument that it is too costly and difficult for most
rersonnel to rake after-tax present worth and yield calcu-
lations for capital projects has little substance.
fact is rarticularly true if viewed in ternms of the sub-
stantial costs and efforts expended to correctly determine
estimated benefits and investment outlays for new projects.
The incremental costs necessary to subjJect these carefully
derived estimates to time-adjusting techniques may be the

riost profitable outlays a firm can make.

Future Flans

Several of the executives interviewed indicated they
were currently considering a switch to the use of the IY
method. They expect to evaluate only major prorosals on
this basis initially. The method will then be gradually
extended to other types of proposals. This kind of approach
is quite workable. As more personnel become involved with
the use of a new technique, the barriers to resistance and
prejudices for other criteria can be gradually dissipated.
The possibility of employee consciousness of important basic
income tax factors can be greatly enhanced under such cir-
Cumstances.

Somre of the reasons for the utilization of INFw and 1Y
Wwere offered in the preceding pages as rebuttals to scre of
the comments generally given by firms which are not using

these methods. The principal reasons mentioned in the firms
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visited for the use of these evaluation measures are
sunrmarized below.

(1) They rerresent theoretically correct measures
of the economic worth of capital rrojects.

(2) Dach method emphasizes the time dimension in
evaluations and is sensitive to irregular czash
flow patterns.

(3) They are understandable and relatively easy to
arply despite statements to the contrary.

(4) The cost of capital is a relevant and irportant
part of both appro~ches.

(5) Both measures can be utilized effectively
regardless of the nature of the proposal being
evaluated.

(6) The measures are esrecially sensitive to incore
tax provisions that may influence investment
decisions.

The relative merits of these two measures have been
discussed prolifically in the literature. Some srecial
assumptions are required for both measures to evaluate
rroperly certain types of carital budgeting proposals.3
Sore of these problems will be noted in the discussion of

srecific tax factors in Chapters III-V.

Unifornm fAnnual Charge--Theory

A third theoretically sound acceptance critericn is

a method which determines an equivalent unifern annual

3See the comprehensive work of A. J. lerrett and
A. Sykes, The Finance and Analysis of Capital Frojects
(New York: John Wiley & dons, inc., 1063), especially Ch. V;
and H, Bierman and S. Smidt, The Capital Budgetingz Decision
(New York: The lacmillan Co., 1960), especially Ch. 111.
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charge for all outlays related to a capital project.

This approach is variously called uniform annual charge,
annual capital charge, annual level premium, annual revenue
requirement, sinking fund return, and others depending on
how it is computed. The method is widely discussed in the
literature of engineering economics.l+ The two variants
found in the field interviews are discussed briefly below.
They are called the capital recovery charge and the sinking
fund return variants. The ideas are not at all new when
closely examined, and it is strange that they have not
recelved more attention in the literature of financial
management.

The theory behind the uniform annual charge (UAC)
method is as follows. Over the life of an asset several
types of costs must be recouped including the initial invest-
ment, expected annual operating costs, and a charge for the
minimum return which can be earned from an alternative
investment. These costs frequently are incurred in an
irregular pattern over a project's economic life. The UAC
method attempts to simplify some of the time-adjusting cal-
culations involved in the evaluations of capital-expenditure
Proposals. The measure results in a determination of the

€quivalent uniform annual net cash benefit which will

L'See George A. Taylor, Managerial and Engineering
%EQQQQ{ (Princeton, New Jersey: D. Van Nostrand Company,
ne,, I196%). This author argues vigorously throughout his
text "that UAC is worthy of consideration as the major
criterion for evaluation of alternative investment proposals.
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recover the amount invested plus a minimum required return

over an asset's expected life.

Caprital Recovery Variant

The capital recovery variant involves the use of
equations developed in Appendix A. Illustration II-1
shown on page 12 for the NFW criterion is continued in the
following discussion. The illustration assumed an initial
investment of {20,000, expected net cash benefits of
42,981 for ten years, and a cost of capital of 75. The
UAC for such a project amounts to $2,848. This figure is
derived in Appendix B and should be interpreted as follows.
Uniform annual net cash receipts of 42,848 are necessary
to recover exactly the initial outlay of 420,000 if the
firm's cost of capital is 74 as hypothesized. Each of the
receipts of $2,848 would represent a 7,4 return on the
capital outstanding each year and the balance would be con-
sidered a return of capital. Since the net receipts
expected from the proposal amount to 2,981 annually the
UAC criterion would indicate that acceptance of the project
is justifiable. The same decision was reached using the
INPW and 1Y criteria.

This variant of UAC does not depend on the actu=l
capital recovery pattern being uniform. It merely results
in the determination of an "equivalent'" uniforn annual
cash flow series which can be mathematically equal to any

€xpected flow patterns that would result in the recovery
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of the capital invested and the minimum rate of return

over the period specified. The method 1s essentially an
annualizing process which can restate an irreguldr cash flow
series into a matheretically equivalent uniform present
worth series for convenience in the analysis of carital

rrojects.

Sinking Fund Return Variant

The sinking fund variant of the UAC criterion is based
on the so-called annuity nrethod of depreciation. Derprecia-
tion of an asset is calculated by this method by determining
the series of equal annual rayments or deposits which are
necessary to repay the principal amount plus interest over
the expected 1life span of the project. Since the deposits
are viewed as being made into a sinking fund with none of
the investment being recovered until the termination of the
asset's life, interest must be paid each year on the total
initial outlay. The feormulation of the concept of & sinking
fund in Appendix A is used in Appendix B to derive the sare
uniform annual charge of 2,348 since the variants are only
alternative interpretations of what the amount should repre-
sent,

According to the capital recovery variant rart of
each $2,848 represents a reccurment of the initial invest-
ment and is received each year. This procedure results in
Smaller annual interest charges and larger annual capital

recovery charges as the life of the asset approaches termi-
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nation. The sinking fund return variant views each $2,848
as representing level annual amounts for capital and
interest of $1,448 and $1,400 respectively, none of which
is deemed receivable until the termination of the asset's
life. Both variants correctly indicate the proposal should
be accepted since anticipated annual receipts amount to
$2,981.

The UAC method has been shown to produce the same
results as IY and NPW for the proposed investment discussed
in the preceding pages. The relationships tetween the UAC
method and NPW and IY are set forth in considerable detail
elsewhere and only two points need to be mentioned here.5

First, all three of these evaluation criteria are
based on the concept of "equivalence" which underlies all
mathematics of finance and engineering economics. Second,
each of the methods consider the cost of capital or required
minimum return of a firm in the evaluation of capital-
expenditure proposals. NPW states future net cash benefits
in "equivalent" present worth terms by discounting them at
the expected cost of capital rate. The equivalent present
worth of these benefits is then compared with the necessary
investment outlay for a project. The IY of a project is the
interest rate which equates the investment outlay with the

5See Merrett and Sykes, pp. 165-168. Also see
Eugene L. Grant and W. Grant Ireson, Principles of Engineer-
ing Economy (4th ed.; New York: The Ronald Press Company,
sy Pp. 97-99.
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"equivalent" present worth of the future cash benefits

expected. The rate derived is then directly comparable with

the firm's cost of capital. The UAC method states all ex-

rected outlays, both initial investment and future operating

costs, in terms of an "eguivalent' uniform annual series
’ )

discounted at the cost of capital.

Uniform Annual Charge--Fractice

Five of the companies visited in the field study use

some modification of the UAC approach (see Table 2-1). All

of these companies are in regul=ted industries.

Regulated companies are required to provide public

services for the lowest prices possible as long as a '"fair

return" is earned to pay to the suppliers of capital. These

requirements have resulted in regulated firms being extrerely

cost and price conscious. Most of these firms wculd view the

"revenue requirements' standpoint.

Preceding example from a
The project evaluated would need to meet an annual revenue
requirerent of 42,848 to be economically viable. However,
there is nothing unique about the evaluation of such a

Project that should result in the UAC method beingz ignored

by other firms. The method can be just as useful for non-

Tegulated companies as it can for those that are regul=ted

——

6See the following recent article that presents argu-
leénts for a UAC variant. Lee C. Raney, Karsten A. Rist and
HeI’lry A, Wiebe, '"The Equivalent Annual Amount Method--A New
Approach to Investment Analysis," N.A.A. Bulletin--lanage-

ient Accounting, XLVI (April, ¢965), 25-35.
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MAPI System--Theory

Another theoretically sound acceptance criterion is
the formulation provided by the Machinery and Allied Prod-
ucts Institute (MAPI) under the direction of George Terborgh.
Terborgh and his associates have directed their efforts
toward developing and refining a mathematical formulation
for use in replacement type capital-expenditure decisions.’
This formula includes all of the major quantifiable factors
which can be objectively derived for decision-maging purroses.

The purpose of the MAPI system is to determine the
economic benefits which may be expected to accrue to a firm
if an existing asset is replaced in the current period rather
than one year hence. These benefits are expressed in both
absolute dollar amounts and in relative terms. The relative
expression is called an "urgency rating" or "next-year rate
of return." The formula can be utilized to facilitate annual
evaluation of all replaceable facilities. The proper use of
the resultant urgency ratings will promote the most efficient
allocation of limited funds to replacement type capital-
expenditure proposals.

There are five basic factors needed for the next-year

return derivation. These factors are: (1) net investment;

7George Terborgh, Business Investment Policy (Washing-
ton, D.C.: Machinery and Allied Products Institute, 1958).

s Dynamic Equipment Policy (New York:
McGraw-HIIT Book Co., Inc., 1949).
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(2) next-year operating advantage; (3) next-year capital
consumption avoided; (4) next-year capital consumption

incurred; and (5) income tax adjustments. These factors

8

have been summarized by Terborgh as follovs.

(1) Net investment. This is the installed cost of
the project, less any investment released or
avoided by it. The released investment equals
the present disposal value of the assets that
would be.retired by the project. The avoided
investment equals capital additions to existing
assets required in its absence.

(2) Next-year operating advantage. This is the sum
of revenue increases and cost decreases result-
ing from the project, as compared with the
operating results that would be obtained next
year in its absence.

(3) Next-year carital consumption avoided. This is
the loss of disposal value from holding for
another year the assets that would be retired
by the project, plus the next-year allocation
of capital additions required in its absence.

(4) Next-year capital consumption incurred. This is
the amount by which the remaining use value of
the project at the end of next year will be below
its cost.

(5) Next-year income-tax adjustment. This is the
net increase in the income tax liability that
is expected to result next year from the new
project.

An example based on an illustrative case presented by
Terborgh is outlined on the next page.9 A capital consumption
charge 1s deducted from the total after-tax operating advan-
tage expected for the coming year to determine the amount

avallable as a return on investment and the MAPI urgency

—

8Terborgh, Business Investment Policy, pp. 60-61.
9Ibid., pp. 153-157.
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I. REQUIRLD IXVESTL.EL

(1) Installed Cost of Project 264124
(2) Disprosal Value of Assets to be Retired - Loo
(3) Net Investment Required (1 - 2) 55,724

II. NEXT-YCAR ADVANTAGE FRON PROJLCT

A, Operating Advantage

(4) Net Increase in Revenues + 5CO
(5) Net Decrease in Operating Costs + 2,910
(6) Next-Year Orerating Advantage (4 + 5) w3, 410

B, Non-Operatine Advantare

(7) Hext-Year Capital Consumrtion Avoided--
Decline of Disposal Value during Year + 200

C. Total Advantapge

(8) Total lext-Year Advantage from Froject
(6 +7) w34610

III. COI.FUTATION CF MAFI URGENCY RATING
(9) Total lext-Year Advantage after 5C,

Incoue Tax +1,8C5
(10) MAFI Chart Allowance for Capital

Consumption - 214
(11) Amount Available for Return on Investment

(9 - 10) w1y501
(12) LAFI URGELCY RATING 10C x (11 + 3) 22.83

rating. This carital consumption charge should not be con-
Sstrued as an amortization of part of the cost of the asset.
It represents the anticipated next-year decline in the rresent

worth of the service potential of the project. The determina-
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tion of this decline in present worth depends on explicit
assumptions regarding after-tax earnings patterns, =sset
lives, éalvage value, and a capitalization rate. Charts
are published by I.AFI which incorporate different earnings
ratterns and capitalization rates. The capritalization rate
used in the above example is 8.254 and is based on a debt-
equity ratio of 1:3, a 3,5 after-tax interest rate on debt,
and a 10,5 after-tax equity return. The 214 capital con-
surrption charge was derived from a ILAFI chart based on the
preceding assumptions and a 5C,4 incore tax rate. The next-
year rate of return on Terborgh's illustration is 27.8/.
This rate would be conpared with other rerlacement proposals

to determine its relative 'degree of urgency."

1.API Syster-<Fractice

Only one of the firms interviewed in the study uses
the MAFI formulaticn for decision-making purposes. The
conpany does not use the 8.29% capitalization rate because
of the nature of its carital g£ructure. The executives inter-
viewed said the firm has a large nurber of asset replacerent
Froposals and has found the LMNAFI syster: very useful in
eévaluating such alternatives. The firm has had relatively
few difficulties involving employee mis-understandings of
the method. This argurent is often rade against the use of
the MAPI fornmula,

This company utilizes the internal yield approsach

for proposals that do not involve asset replecements. This
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approach to the cverall capital-expenditure evaluaticn
rrocess is quite sound. The I.API critericn that is particu-
larly arplicable to replacerient rrovosals is used for their
evaluations, and the IY rethod is used for evaluations for
which it 1s well suited.
l.ost of the firms interviewed indicated that they

were aware of the existence of the I.LAFI systerm, but have re-
jected its use for a variety of reasons. Other than the
problem of enployee rmis-understandings mentioned above, the
principal reason was that the nethod i1s not arplicable for
evaluations of non-replacerment type projects. This point is
generally true and the 1.AFI rersonnel srecifically warn that
the formula is a model for replacement decisions and should
not be used for all proposals. It seeiied that in several
firms a thorough evaluation of the merits of the IAFI systen
had not been made. This is unfortunate since the formula and
charts developed by lL.AI'I represent an excellent addition to
the analytical tools available for asset rerl-cerent decisicn-

r.aliing purposes.

nates of Return--Theory

An aprroach comrmonly utilized by business firms for
the evaluation of capital-expenditure prorosals is the so-
Called rate of return on investment measure (ROR). The
Varjations of this method are quite numerous. zach of the

Variants atterpts to compare a book profit fisure with sore



35

arproximation of the capital invested iIn a project, but none
of themx explicitly consicders the time value of roney in the
decision-nieking rrocess.

The basic variants cf the ROR e2pprorch found in use
in the firms visited are listed below.

(1) Average annual return on initial investrent

(2) Average annual return on average investrent

(3) Yearly returns on book value
One point should be rade clear at the outset regarding this
evaluation measure. Very few of the firms visited are
corruting the variants exactly as is done in the examrlies in
the following pages. There are thus a rultitude of variants

of the variants.

I1llustration 11-2

Figure 2-1 presents data for two rroposals currently
beinz considered by a firm. Froposal G requires a current
investrent ocutlry of ,220,000 2nd has an exrected life of
ten years. This proposal has estimated net cash benefits
after taxes (IIC3AT) of ,10,0C0 in year 1. These benefits
are expected to increase by $10,0C0 annually throuch year
10. TFroposal I requires the sarme outl~ry and has the sare
expected econoric life as Froposal G. The IIC3AT rredicted
for year 1 emounts to 473,C00. These benefits are
expected to dirinish by 48,000 annually through year 1C.
A 50,5 income tax rate is expected, 2nd both prorosals

have zero salvage estimates at the end of year 10. It
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is further assuried for the salle of sirplification

that losses cn indivicdual projects cannot be offset
against gains on other projects and that loss carrybacl:
and carryover rrovisions are not availsbie, These

factors are discussed in Chapter V.

The internal yields anproximated in Aprendix B are 157
and 16.8,5 for Fronosals G =nd H respectively. If funds are
assumed to be limited and the proposals are conflicting and
independent, the IY arproach wculd dictate the accentance of
II as the more desirable investment. A comrariscn of this
result with the decision based on the three RCR varients will
give sore indication of their possible usefulness and correct-

ness as measures of profitability.

Initial Investrent Vari-nt

Proposal G has a total bock profit of .330,CCC over
1ts economic 1life and Froposal I has a total profit of
%+ 150,000 (Figure 2-1). 3Based on the annual »~verare profits
of 33,0600 and 415,000 and the identical amount of initial
investrent of 3,220,000, Fropocsal G has the higher rate cf
return. The rates are 157 and 6.7,5 for G and I respectively.
This nethod would result in a choice of Froposal G which is
the opposite of the result given by the IY aprroach.

The fundamental fallacies in this ROR varirnt are the
failure to consider the timing of exrected benefits, =nd a

Mis-interpretation of what the annual cash inflows represent.



Figure 2-1. Illustration of Rates of Return
(1) (2) (3) (+) (5)
Bool: Derre- After Tecx L+ 2
Year Value ciation LC3aT Incomne Yearly 10R

F20FCSAL G

0 u.,n_c U,CO° . - . - - -,

2 1”6 ooo 22,G00. 2C,C00.  ( 2,00C.)  (1.C.)

3 15# c00. 22,000, 0,00C. 8,cce., 4.5,

4 132,CcCO0. 22,C0C. C ooo 12,000. 11.7.5

5 110,000.  22,0C0, 50,000, 23,000,  21.23

6 QS CCC. 22,000, €C,0C0., 5,C00. 3%.5.

7 66 000. 22,000 7C, 1000, 8,000, 54,55

8  Lk,000. LL,OOU. 80,0CO0. 52,000, £7.93

9 02, ,000., 2,00C. 90, 1000, 63,000,  15%.5,:

10 - 22,000. 1oo,ooo. 78,C00.  354.57

TOTALS3 »220,000.  ,55C,000. 4330,C00. 716.833
EROFOSAL H:

0 220,000,  -- -- -

2 +,6 0CO 22,000, 65 C00. u3 CCO. 21.7.3

& 15% 000. 22,000, 57 4CCO0., 3),OOu. 19.975

132,C00. 22,C00. o) ,000. 27,C00. 17.5,]

5 11 4,000, 22,000, 41 000. 19,cco. 1.k

6 ooo 22,600, 33, 100, 11,000. 10.C,:

7 66 C00. 22,000, 25,000. 3,C00, 3.4

8 Y ,C00. 22,000. 17,000, (5 C00.) ( 7.653)

9 22,000. 22,000, 9,6C0. (13,000, ) (23.5,9)

10 - 22,000, 1,000. (°1 CCG.)  (959.%5)

TGTALS »22C,000.  ,370,000. 5150,000.  (22.k45)

RReturn on Initial Investrent
ROR =

Average Annual after Tax Income ¢ Initial Investrent

Froposal G ROR = 433C,000 ¢ 1C  Eroposal H RCR = 415C,000 + (
220,000 $22C ,000
RO} = 15.0% ROR = 6.87

Return on Average Investment

ROR = Average Annual After Tax Income + Average Investrent
Froposal G ROR = § 33,000 Froposal H ROR = ., 15,000
#110,000 +»110,C00

ROR = 30.07 RO} = 13.6/7
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BEach inflow represents in part a return on the carital
outstanding during each particular period. The reraining
amount is a return of a portion of the initial investrent.

The timing of the cash flow pattern is discussed in further

detail below.

Average Investment Variant

The second major variant of ROR in use attempts to
recognize the fallacy of including the total investment in
measuring a rate of return. This attempt is often rade by
dividing the initial investment by two to determine the
"average" amount which will be in use over the proposal's
life. Figure 2-1 shows Froposals G and H have average rates
of return of 30 and 13.6% respectively. As should be
expected, this approach also results in the erroneous accert-
ance of Froposal G. The respective rates are merely
doubled by determining a so-called "average'" investment for
the proposals. While this variant may be some improverent
over the preceding one, it is subject to most of the same

basiec fallacies and a few of its own which are unique.

Yearly Book Value Variant

The other principal ezpproach to 2 determnination of ROR
attempts to recognize the influence that profits in specific
Years can have on proposal evaluations, and the problem of a
change in the amount of investment involved each year. This

is typically done by calculating yearly rates of return based
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on book values. Figure 2-1 includes the yearly rates of
return for Froposzls G and H. These figures are virtually
meaningless under rost circumstances. They are seldom
reasures of conyarability or prrofitability. ©Such nonsensical
rates as 354.5% and -95.47 shown in Figure 2-1 often result.
It is difficult to discern how these figures could be very

useful for project evaluations over a period of years.

Rates of Return--kFractice

Table 2-1 indicates a total of twenty-seven firnms
utilize sore variant of ROR in their carital-extenditure
decision-rmakinz process. Iiineteen firms use this arrrozsch
as a primary criterion and eight use it to surrlement other
criteria being errloyed. Some of the firms in the latter
category are in the process of phasing out the use of ROR

entirely.

Initial Investrent Variant

Slightly less than one-half of the firms using ROR
enplcy this variant. Several of the executives in these
firms indicated the approach is ccnsidered a measure of
Profitability and comparability for ranking alternative
investrent proposals. The validity of this assertion depends
Oon how closely the measure approximates the results deternined
by the internal yield criterion. The following corments are

2 condensation of a more detailed consideraticn of this line
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of reasoning set forth by lierrett and Sykes.lO

The relstionship between this varisnt of RCR and the
true internal yield depends on the length of an esset's
life, the nature of its cash flow and book profit patterns,
and the discount rate involved.

Consider first the simple assumption of a constant
annual net cash benefits pattern and no salvage value for a
proposal being evaliuated. The ROR for such a proposal will
norriclly underestimate the IY, with the general exception
being assets with relatively long lives extending beyond
forty years. The rates of return for prorosals with after-
tax internal yields in the 6-10;) range and expected econonic
lives of ten to twenty years usually underestimates the IY
by 40-50/5. Such a large margin of error can often result in
an incorrect rankinz or choice between proposals.

If uneven cash flows are expected this ROR variant
can either substantizlly overestimate or underestim=te the
true yield. The results devend on the direction and rate of
change in the net cash benefits pattern. The initial invest-
ment varisnt generally discriminates against short-lived
assets and assets with short payback periods when cash flow
Patterns are changing. This discrimination results from
assigning the same weigzht in the evaluation process to 21l

cash flows regardless of the date received. The paradox of

10, errett and Sykes, pp. 220-226.
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this situcstion is that a pesyback criterion will result in a
higher and higher ranking for a project as its cash inflows
are accelerated to earlier years. This sanre acceleration
will result in the ROR variant increasing the discriminstion
against the project in favor of longer-lived or longer
raying-out projects being considered. MNost of the firms
using ROR variants also utilize payback calculations for
evaluating prorosals. These firms may frequently obtain
contradictory results from their two primary acceptance
criteria.

Several companies calculate an average return on
initial investment for a period shorter than the expected
economic life of a proposal, such as five, eight, or ten
years. Although this effort to erphasize the near term and
to discount the more distant cash flows may be worthwhile,
the difficulties mentioned above are still not resolved
successfully. Averaging the annual cash flows still results
in discrimination between prorosals, and the initisl invest-
ment issue is skirted. In addition, even though the distant
flows are heavily discounted by the theoretically correct
methods the flows for this period should not be ignored
completely as occurs in the above ROR variation. The dis-
Cussions in the next three chapters will show that such a
bPractice could be particularly troublesore when terminal
working capital flows, receipts from salvage, end other

income tax factors are involved in investment proposals.
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Average Investrment Variant

Approximately one-fourth of the firms visited use
this variant of RCR. The factors influencing the extent
to which this variant approcches the true internal yield
of a project are the same as those outlined above, but the
directions of discrimination are typically the opposite
and the true yield is norrnally overestimated. This ROR
variant raises the likelihood that a firm will accept pro-

rosals that have prospective yields below the cost of capital.

Yearly Book Value Variant

Six of the firms visited compute a return for the
first year of orerations based on initi=2l year investrent.
This procedure may under special circumstances be a prorer
reasure of ranking propocsals for compsrability, but it does
not measure profitability. A few other firms pick an exrected
typical year following the project's shakedown period and
either relate the annual rrofit to the capital outstanding
that year or to initial total investment. To the extent that
these figures are actually rerresentative of the total 1life
sran of the proposal these measures may be used for compera-
bility purposes. True profitability is not measured because
the time value of money is ignored. However, it is doubtful
that project comparability will always yield correct ranking
Using these techniques. The cyclical nature of the opera-
tions of some of the firms and industries represented may

Often preclude any single year from being representative cf
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the results that can be expected for the entire econonic
life of many capital projects.

One of the reasons cited for using the ROR variants
is the belief that they measure profitability. This is a
basic fallacy under most circumstances and has been refuted
time after time, but the idea still persists. The exanples
in this thesis indicate once again that this method just is
not a measure which can generally be used reliably to deter-
nine profitability for capital projects.

Frobably the principal advantage cited for the use
of ROR in the firms visited is the concept's simplicity.

This contention is a gross oversimplification. The special
assurptions necessary for the variants of ROR to always result
in correct accept-or-reject decisions just do not square with
reality. The principal disadvantage of the method is its
apparent simplicity. The actual computations can be simpli-
fied by ignoring numerous factors, but this will not alter
the basic concept and the inherent rigid assumptions that

are necessary for correctly determining these so-called rates
of return.

Several of the executives representing firms that
utilize one of the ROR variants complained that some of the
criticisms leveled at the method are not valid because projects
are not usually ranked in the way textbook or business
periocdical examples often imply. This point may be the

Teason that the flaws of ROR are not more readily discernible
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in practice. Very few companies actually "ladder" all
proposals at one point in time for the approaching invest-
ment period. They should not necessarily be expected to do
so. The interviews revealed that most proposals are
initially considered in conceptual form oniy. In the early
stages of the decision-making process an accept decision is
often tentatively made with the expectation of final approval
and expenditure of funds for the project occurring later in
the year. As other proposals arise during the year they
nay or may not be presented to certain levels of management
depending on the circurstances. This approach is also es
should be expected. No firm or its personnel is endowed
with perfect foresight. The point at issue is that any
acceptance criteria used should give consistent and correct
results over a period of time regardless of the level of
rersonnel making the decision, and irrespective of the par-
ticular items involved in the individual proposals being
evaluated. These results cannot generally be expected frcm
the use of rate of return calculations. It may be that the
reason sore firms do not yet recognize the possible existence
of erroneous or discriminatory elements is because the normral
decision-making process occurs continuously throughout the
Year.

Several of the firms that were visited utilize an ROR
criterion computed on a before-tax basis. Although the
€xXamples in the succeeding chapters will indicate some of

the discriminatory elements which can result from this kind
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of aprroach, one comment is relevant at this pcint. The
rigid assumptions mentioned earlier regarding the use of ROR
as a profitability reasure preclude any such claim for the
method if it is computed on a before-tax basis. It still
can be a measure of conparability, but the necessary circum-

stances and assumptions make the likelihocd rather remote.

Recovery Feriod--Theory

The financial manager of a business firm has been
aptly depicted as sitting on the horns of a two-pronged
dilemma--maintaining a sufficient reservoir of cash to nmeet
currently recurring obligations and putting funds to work
to maximize the present worth of future earnings.ll The
acceptance criteria discussed thus far in this study have
been mainly concerned with the latter objective of profit-
ability. The liquidity objective is usually erphasized by
firms through the use of a payback or recovery period criterion.
The traditional definition of this critericn stresses the
necessary time period required fecr a firm to recoup the

investment in a new project. The following illustration will

facilitate discussion of the recovery period measure.

Illustration II-3

Assunme the initial outley expected for a new asset

is $50,0C0 at time zero. Annual net cash benefits of

1lRobert W. Johnson, Finaoncial lonarerent (24 ed.;
Boston: 4llyn and Bacon, Inc., 1962), p. 20.
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+12,000 are expected for six years. This

information is shown on the time scale below.

(50,000) 12,000 12,000 12,000 . . . 12,000

ya L / Vi /
7 /4 7 4 7

to tl t2 t3 . . o o t6

The time period that is necessary to recover the
$50,000 investment is 4.17 years. Calculations are shown
in Appendix B. This acceptance criterion shows over what
period of time the investment in a project is at risk. The
RF computation should be based on the same cash flow concert
utilized for the three correct profitability measures dis-
cussed earlier in this chapter. The RF criterion is not a
measure of profitability. Froposals can be ranked in terms
of liquidity if the criterion is correctly computed.

The RF measure 1s usually cited as a way of determin-
ing how long it will be before a firm has brcken even, or is
as well off 2s it was before a proposal was adopted. The
project in the preceding example will usually be said to have
""paid out" in 4,17 years if the expectations are correct, but
there is a fundamental error in this approach to the recovery
period. COCne crucial element of cost is ignored in the compu-
tation. Recurring cash disbursements for cperating outlsys
and the initial investment are the costs which rust be
Tecouped to break even according to the traditional view.

However, before a firm can truly be said to have broken even
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on a project some consideration must be given to its
expected cost of capital. Two basic views may be taken in
regard to the cost of capital. The amount of profits
foregone by not investing elsewhere is one approach that
can be taken to derive a firm's cost of capital. This view
is called the "lending rate" or opportunity cost of capital
concept. Alternatively, the explicit costs that must be
paid to the suppliers of capital can also be taken into
account in project evaluations. This "borrowing rate"
concept of the cost of capital opens the door to many of
the ramifications of financial leverage.l? However, the
issue of leverage is skirted here and a common equity cost
of capital is assumed for the purpose of continuing the
discussion of Illustration II-3.

By assuming a common equity cost of capital of 107,
a recovery period of 5.7 years results for Illustration II-3.
Calculations are shown in Appendix B. This approach to the
recovery period certainly casts a different light on project
evaluations. Whereas the traditional approach yielded a
relatively favorable RP of 4.17 years, the 5.7 years period
resulting from consideration of the cost of capital should
cause a much closer look at the proposal in view of its
6~year 1ife. It has been suggested that this approach to a

recovery period could be used to gain top management's

12por a lengthy and comprehensive example of this
version of the recovery period and some of the influences
Oof financial leverage see Merrett and Sykes, pp. 200-209.
Both the lending and borrowing rate approsches are used in
Subsequent examples in this thesis in conjunction with the
pgrosgeigive“ recovery period approach that is discussed on
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accertance of the internal yield or some cther disccunting
measure.l3 If a firm is currently using the traditional RF
approach, the first step would be the introduction of "RP
plus interest or the cost of capital." It is then only a
short step to show that the internal yield is the rate a
firm earns for a recovery period equal to the length of a
project's life, and that the excess of this yield cver the
cost of capital indicates profitability. The yield for the
proposal in Illustration II-3 is approximately 11.5s. The
rroposal may alternatively be viewed as though the firm will

break even over a six-year period if the cost of capital is

11.57.

Recovery Feriod--Fractice

Thirty-four of the firms included in the study use
some measure of RF for evaluating capital-expenditure pro-
posals (Table 2-1). Nineteen of these firms utilize the
apprcach as a primary criterion. llost of the other companies
use RP to supplement one of the discounting techniques or an
ROR variant being used.

Two of the companies interviewed explicitly inclucde a
charge in the recovery period corputation which is considered
to be an approximation of their cost of capital. One firm
utilizes a weighted average "borrowing rate" concept.

Another firm that uses RF as its primary criterion includes

131bid., pp. 208-209.
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what 1s essentially an opportunity cost of capital in
evalusting projects. This firm calls the reasure a 'rro-
gressive" payback calculation. As stated in the instruc-
tions manual of this firm, the following questicn is raised
in evaluating alternatives: 'Jhat is the minirum time we
have to orerate with the new project in order to get cur
investment back, and in addition, earn a return on the un-
recovered portion of it at our objective earnings rate?"
Tables have been prepared by this comr2ny to show the rathe-
ratical correlztion between the traditional Rt corniruted on

a pre-tax basis and the 'progressive'" recovery rericd.

These tables allow project originators to determine quickly
what the aprroximate '"progressive'" RP will be without rakinz
all of the necessary computations. The firm has effectively
incorporated uneven cash flow problems resulting from work-
ing capital changes, accelerated derreciaticn, investrent
credit allowances, and other factors into the correlation
tables. A '"mixed progressive payback" calculation can be
derived when assets with varying lives are included in a
broad capital investment prograr that is being evaluated.
This modification of the theoretical approach to RF that was
discussed in the preceding section has proven quite flexible
according to the controller of this firm. The method com-
bines some elements of the discounting procedures, and pro-
Vides inforrmation about project recovery periods while

Temaining relatively free of computational problers.
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Several of the firms visited consider the cost of
debt financing in their determination of when a new project
is expected to break even. Several other firms utilizing
the RP method consider an imputed cost of equity funds when
large projects are evaluated. Executives in the rest of
the companies in which RP 1s used as an acceptance criterion
stipulated that financing 1s an entirely separate problem
and should be treated as such in evaluating capital-expenditure
proposals. The latter approach is definitely erroneous.
Solutions to the problems of making optimal investment
decisions and obtaining the optimal sources of funds must
be derived simultaneously. These solutions have not yet
been generally derived in the theory or practice of financial
management. Irrespective of how it is computed, some charge
for a firm's cost of capital is necessary for a proper
determination of the recovery period of a new project. The
computational simplicity resulting from excluding such a
charge may be attained only at the price of errors in
decision making and lower profits.

Certain inconsistencies exist in practice in the
consideration of the cost of capital in RP calculations.
The firms mentioned in the preceding paragraph that consider
only equity costs are clearly in error unless no financial
leverage is being employed in their capital structures.
Several firms consider some costs of capital in evaluating
foreign projects, but ignore the factor entirely for

domestic investments. This calculation places a penalty
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on investing in fcreizn countries, and is not a rroper rro-
cedure for handling the higher degree of risk inherent in
such projects as was contended by somre firus.

The recovery reriod appro~ch is often considered to
be a measure of risk in the evaluation of alternatives.
The only risk measured is of a catastrophic nature, 2nd fron
which a project would cease operations entirely after the
recovery reriod. This kind of risk exists in certain
industries where there is a high degree of rotential obso-
lescence, and in some foreign countries where rolitically
unstable governments exist. A further evaluation of the RF
aprroach as a measure of risk is set forth in Chapter V.

Several proponents of RF stipulated that the measure
approaches the true yield of a project under certain condi-
tions, 2nd is a short cut to errroximatinz profitability.
If a proposal results from a short pre-revenue stace, has a
relatively constant cash benefits pattern, and a2 life that
extends beyond ten years, the reciprocal cf the traditional
RF is a relstively close approximation of IY, This relrstion-
ship 1s alitered somewhat when the cost of capital is con-
sidered in rroject evaluations. Furtherrmore, when a rroject
has the characteristics listed above that are necessary for
the traditional RF to be a short cut the calculetions of 1Y
and NF4J are also moderately easy to derive. IZxcept for the
"pregressive" modification discussed at length above, the RF

criterion does not offer any m~terial ~ssistance in the
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evaluation of cepital-expenditure rroposals that cannot be
almost as readily determined through the utiliz-tion cf

the discounting techniques.

Return on 3zles

The executives interviewed in two of the firrm
included in the study stated that a percentage return on
sales is an inyportant criterion. This measure is the
primary matherietical acceptance criterion in one of the
firrs visited (Table 2-1). The same firm also utilizes an
average rate of return on initial investrent and the tra-
ditional recovery period method in the evaluation process,
but these criteria are weighed less heavily than the return
on sales corputation. Lxecutives in both of the corppanies
indicated the terminology and emphasis in their particular
industry was on sales, and they felt the return on sales
neasure prorerly indicates profitabiliity.

A consideration of profit in relation to sales doilrrs
has definite major flaws. The primary error results frecn
ignoring the tirme value of noney in the evaluations of
capital-expenditure prorosals. This factor is certainly not
insigznificant as two executives contended. The second
crucial fisw is that one of the two deterninants of a
Project's profitability is ignored. Frofitability of a
Capital-expenditure propcssl depends on the operating rargin

on sales and the turnover rate(s) of the asset(s) involved.



53

To the extent that differences in asset turnover rates exist
for various kinds of investment proposals in the firms
utilizing this approach, substantial errors may be made in
deciding between profitable uses of funds for capital

projects.

Other Measures

An unusual criterion was found in use in one of the
firms visited in the field study. The measure is based on
an effort to recognize the high degree of technical effi-
ciency which exists in many of the operating divisions of
the firm. Although the criterion appears to be quite useful
as a basis for comparability of technical efficiency between
divisions, it does not measure the profitability of capital-
expenditure projects. Two important errors are apparent
from a profitability measurement viewpoint. The time value
Oof money is intentionally ignored in the use of the criterion.
The executive interviewed in this firm stated that the
internal yield approach is being used in two of its operating
divisions, but that this discounting approach has not resulted
in the acceptance of any proposals that would not have been
accepted anyhow. This argument cannot be refuted, but it is
not necessarily germane. The relevance of this comment
depends on the extent to which projects would be accepted

irrespective of the nature of the acceptance criterion in

use,
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The other funda-ental error in the reasure results
from a failure to relate the benefits calculated for a
rroject to the total assets frorm which they are exrected to
result. This criticism was also leveled against the return

on sales measure discussed in the preceding section.
sumrar

The purrose of this charter has been four-fold.

First, the theoretical basis for each of the rathematical
acceptance criteria found being used by the firms inter-
vieved was discussed briefly. Second, the number of firnms
in the study which use the various criterisa was set forth
in Table 2-1. Third, the general pntterns of reasons given
by the firms regarding utilizetion of each criterion have
been stated. Fourth, #n effort has been rade to relate
theory to practice and the reasons for rractice, end to
point out consistencies and inccnsistencies between their
interrelationships.

Three theoretically correct general neasures of
profitability were discussed initialiy in the chapter. These
measures are: net present worth, internal yield, »nd uniform
annual charge. It was noted that the latter rethod has
prerhars received insufficient attention in financial mznage-
ment literature. The other acceptance criteria discussed
included the lL.AFI forrmula, so-called Rates of Return,

Recovery Feriod, »nd Return on Szles.



The rrincipal finding stated in the chapter was the
gradual, but distinct, shift towerd the utilizction cf the
time-adjusting or discounting acceptance measures avail-
able. Three-fourths of the firrms in the study =zre currently
using one of these rethods, and several others are consider-
ing changing to tizerr in tlie near future. I.ore than forty
rercent of the firis visited are utilizing a discounting
technique as a primary evaluation criterion. IlL.ost of the
other firmns are using the internal yield arpro-ch as a
criterion fer major or sprecial projects, and expect the
usage to spread to other types of prorosals eventually. The
internal yieid method wos decidedly favored by the firms in
the study over the other theoreticaily correct measures.

The principal reasons given by firms for not utiliz-
ing the time-adjusting methods at all, or at lecst more
extensively, were stated and evaluated. These reasons zare
related to the degree of competition in the varicus indus-
triesy, the quality of the quantitative data in the carital-
exrenditure prorosals, capital rationing and e:iicess
liquidity conditions experienced by the firms, and educaticnal
and orientation rroblers with rersonnel, Upon critical
evaluation, most of these reasons were found to lack substance
Oor were inconsistent with other rractices followed by the
firus,

The 1.4FI system was discussed briefly, but was found
in use in only one firm. Cne of the principal reasons for

the technique's leck of ropularity seems to be an insuffi-
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cient evaluation of its relative merits by the firms in
the study. |

Three so-called rate of return variants were discussed
and criticized. Although over sixty percent of the firms are
using one of these variants, some of the interviewees stated
they are phasing out their current usage of the technique.
The variants were shown to discriminate against the very
projects often most desired by business firms--short-lived
assets and others with short recovery periods.

The recovery period method was found to be widely
used, but appears to be losing some of its stature. The
traditional view of a recovery period was challenged in the
chapter, and a "progressive" measure found in use in one
firm was suggested as a more desirable analytical tool.

Two other criteria which do not measure profitability
were discussed briefly in the chapter. Both of the criteria
i1gnore the time value of money, and also fail to relate
total project benefits to the total assets being used to

generate them.



CHAFTER III
FEZDERAL INCOLE TAX INCENTIVEZ FROVISICNS

The first major effort by the U. 5. Congress to pro-
vicde business firms with an incentive to invest in plant
and equipment after the Korean War was the passage of new
laws allowing accelerated depreciaticn of the cost cf long-
lived assets. The 1954 revisicn of the Internal Revenue
Code included the first formal allowance of two new nethods
of depreciation--the sum-of-year's digits and declining-
balance procedures. It was not until eight years later
that other important neasures were enacted to provide
additional investment incentives. These later measures were
the investrent credit provisions of 1962 as amended in 1964,
the guideline depreciation system introduced in 1962, and
the income tax rate reductions effected in 1964 and 1965.1

The incentive effects of the three recent reasures on

1pn additional 204 first-year depreciation allowance
became available in 1953 under Code Section 179, but was
primarily for the benefit of smell firms and was not con-
sidered important by any of the firms visited. For a dis-
cussion of this provision see 1965 Federal Tax Course (llew
York: Commerce Clearing House, Inc., 1964), pr. 1141-1143.
Another less important incentive measure is Code Section
167 (f), which allows a firm to ignore up to 104 of an
asset's cost in estimating salvage value to calculate annual
depreciation. This provision is discussed briefly in Chapter
IV of this thesis.

57
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individual capital projects are first discussed separately
in the pages that follow. The rossible combinec theoretical
incentive impact 1s then examined for various hypothesized
cases. These sections are followed by an indication of the
rractices found in the field interviews and the reasons
related by firms for following the practices. Frior to
considering the effects of accelerated depreciation on
individual investment projects the possible incentive in-
fluences of a greater suprly of investable funds stemming
from the three newer incentive provisions are examined. 4
theoretical zpproach for incorporating the supply of funds

effect into the decision-rmaking process is also set forth.

The Tax Savineg Concept

Income tax provisions have a dusl impnct on the
econoric evaluations of capital-expenditure proposals.
First, nearly all tax provisions influence the amount of net
cash benefits resulting from investment projects. This
influence gives rise to the concept of a tax saving. Second,
the timing of net cash flows resulting from investment out-
lays varies significantly depending on different inconme tax
provisions and circumstances encountered by business firms.
The crucial importance of timing is examined later in this
chapter.

Federal incowre taxes in the United States are based
on taxable income rather than gross incore. Current orerat-

ing disbursements are deductible from gross receipts in the
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derivation of taxebie income, ~nd income taxes are deter-

rmined annually by applying the tax rate to taxable incore.

I1llustraticn 11I-1

Assume estimated gross receipts and disburserents
for a project amount to ;1,000 and 400 respectively
for a certain reriod of years, ~nd that the tax rate

to be applied is 435,

The after-tax net cash benefits will equal 312, and are
calculated as shown in Appendix 3. If taxes had been based
on gross inconme the net cash benefits would have amounted to
w120, It is thus apparent that a tax saving of $1¢2 results
from the deductibility of cash disbursenents for operating
expenses. This saving can be derived by multiplying the 4872
tax rate times the ,4CO disbursement. The federal government
is accordingly viewed as sharing in the fortunes of business
firms only to the extent that receirts are not offset by
disburserents fcr current expenses.

The concept of a tax saving needs to be taken one step
further. Depreciation of long-lived assets is also allowable
as a deduction for Federal incore tax purposes. If the
1llustration above is continued by assuming the receipts and
disbursements are related to an asset costing +1,5C0 with an
€xpected useful life of ten years, »nd no salvage value is
©xpected to exist, the annual net cash benefits after incone

taxes would amount to .»384.
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The cash flow pattern for this carital rrcject is
shown on the following time scale, #nd the separate tax
savings are shown for both the depreciation and cash ex-
rense deductions. This type of rresentation will prove
useful in subsequent discussion about tax derreciation

policies of business firms.

Depreciation savings

Zxpense savings

Initial
investment 72 Benefits excluding 72
192 tax savings 192
(1,5C0) 126 o o o & o s e e e 220
/I // 71
to 4 tio

The concept of a tax saving and certain related timing
consequences provide the bases for the discussion of all of
the income tax factors examined in the remainder of this
thesis. The basic concept set forth in the preceding para-
graphs will be elaborated on and expended throughout ruch of
the discussion in subsequent chapters. A mathematical forru-

lation of the tax saving concept is presented in Appendix A.

Investrment Credit--Thecry

The Revenue Act of 1962 as amended in 19€4 allows a

Credit against the annual Federal income tax of up to 77 of
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the cost of a corporation's investment in "Section 38"
property acquired in taxable years ending after 1961.2
Section 38 property essentially includes tangible personal
depreciable or amcrtizable property that is used as an
integral part of the business orerations of a firm.

Although up to %50,000 of the cost of used Section 33
property may qualify feor the credit each year, the rrovision
relates prirarily to new asset acquisitions. 3uildings and
structures, excert elevators and escalstors, are explicitly
excluded from qualifying as Section 38 rrorerty. Frorerty
used rredominantly outside the United States does not
qualify, excert for certain transportation service ecuip-
rent.

The credit is allowable for the first year that the
property is placed in service, but 1s limited to the amount
of the total tax lirbility or 425,C00 plus 25 of the
liebility if it exceeds ,25,0C0 for the year. If the
credit exceeds the maximum limit for a given year it may
be carried back three years and over five years with certain
linitations.

The full 7% credit is allowable only on assets with
tax lives of eight years or longer.3 Two=-thirds of the
credit is allowable for assets with lives of six but less
than eight years, whereas one-third of the credit is allow-

able for assets with lives of four but less than six years.

2Ibid., pp. 613-615.

3Only 3/7 of the credit is allowable for Section 33
acquisitions by public utility corpanies.
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The relative influence of the investment credit on
individual proposals depends on several factors that are
discussed throughout the thesis. The primary factors are
the pre-tax earnings pattern of an asset, its depreciable
life, the method of depreciation used, any expected salvage
value, the size of the income tax rate, and how the asset
i1s to be financed. A series of cases hypothesized by
George Terborgh includes financing considerations, and is

4 A single

summarized in a later section of this chapter.
example of the influence of the investment credit on the
desirability of a new proposal will suffice for current
purposes. The example is based on the assumption that no
financial leverage exists in the capital structure of the

hypothetical firm.

Illustration I1I-2

Assume the net cash benefits for a proposal
requiring an initial investment of $10,000 are
estimated as shown below on the time scale. To
i1lustrate the influence of the credit under the
conditions that existed at the time it was first

enacted into law, a 52% income tax rate is assumed.

(10,000) 2,013 2,013 2,013 . . . . 2,013

{ / / / /
o t] ts t . .. tg

l+George Terborgh, Incentive Value of the Investment
Credit, The Guideline Depreciation System, and the Corporate
Rate Reduction (Washington, D.C.: Nachinery and Allied
Products Institute and Council for Technological Advancement,

196k4) .,
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The internal yield on this rroposal is exactly 127,
and is calculated in Aprendixz B. Assure next that the
asset oualifies fully for the 7.5 investment credit, and
that this amount is treated as an irrediate cash inflow as

shown on the time scale below.

Investrent credit

Initial investrent

700 N?f cash benefits
(10,0CC 2,013 2,013 2,013 . .. . . < 2,C13
. /L 7L /1 7L //
to tl t2 t3 . . . . . t3

Because of the ;700 investment credit the yield will now
amnount to approxinately 14.2}, or an improvement of abcut
185 over the original yield. This enhancerient is certainly
substantial, and especially if the project being evalu-~ted
is otherwise of morginal desirability. wven if the henefit
of the credit is not recognized until the end of the first
year of operation of the asset the yield is still nearly
147,

The traditional ond progressive recovery periods fer
the project are approximately 5.C years and 7.5 years if no
consideration is given to the investrent credit. By con-
sidering the investnent credit as an imrediate cash inflow
the new recovery periods are 4.6 years and 6.5 years. The

calculstions shown in Appendiz 3 are based on a 1075 cost of



capital. These imnrovenents are roughly 7,5 and 13,5 respec-
tively.

Cne additional noint regarding the investrent credlt
is relevant at this Jjuncture. If an asset is not held for
the entire eight-year reriod soﬁe portion of the 7, credit
that has been taken rust be repnid to the government
following the year cf asset disposition. The repr-yunent
equals the difference between the credit talren and the
amount thet would have been allowed if the computation had
been based on the shorter pericd. If it is expected at the
outset that the firm will not keep the asset for the entire
eight-year period, the full credit should be tallen and a
negative cash flow should be included in the calculetion
for the rersyment expected following the year of anticirated
disposal. If the asset is disposed of as predicted, tle
firm will have returned some portion of the credit without
being charged interest by the governrent for the pericd in-
volved, If the asset is subsecuently lkert beycnd the eight
years, the firm will have been able to obtain the full
benefit of the 7,5 credit. This benefit is not obtainable
retrorctively after it has been determined that the asset
life has been underestimated and that only a porticn of the

credit was talwen.

m

Corneorate Tax Rate Reducticn--Theory

The Revenue Act of 196% provided for a two-ster

reduction in the corporate incore tax rates. Fricr to
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January 1, 1064, the nornal rate ondll taxable incoue was
3C,5 and the surtax rate was 22,5 on ail taxable income over
22940600, The ccubined statutory rate cn all toxable incore
over ,25,000 was thus 525, TFor tax years beginnincg on or
after January 1, 1965, the norral rnte is 227 on all taxable
inecome and the surtax rate is 2¢5 on all taxable inccre
over ,25,C00. Comparable rates for 1964 were 22 and 25
respectively.

Since nearly all of the firms included in the study
had sizable taxable incounies, the rates used for "before"
and "after'" comparisons in subsequent illustrations are
52,5 and 43,5. It is recognized that the effective tax rates
are often less than these percentages because of operating
and cavital losses, state and foreigzn taxes, consolidated

returns, and many other factors. 3Several of these factors

are discussed in Chapter V.

Illustration I1I-3

Assume the cash flows shown on the time scale
below cre on a rre-tax basis. If these cash flous
are reduced by a tax rate of 52}, the annual cash
benefits amount to 42,C13., It wcs mentlioned in the
preceding sectlion that the internal yield on this

cash flow pattern equals 12).

(10,000) 4,193 4,193 4,193 . . . . %,193

N
N
+ N
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If the pre-tax flows of §4,193 are reduced by the
48% income tax rate effective for 1965 and thereafter, the
wyield is roughly 14.4%4. This improvement in yield is
comparable to the results calculated for the investment
credit allowance on the project. The after-tax net cash
benefits amount to $2,180 annually. After giving effect to
the income tax rate reduction of 47, the traditional and
progressive versions of the recovery period measure are
Y4 .6 years and 6.5 years. The latter calculation is based
on a 10% cost of capital. The size of the improvements
from the tax rate reduction are also comparable to the
Tresults obtained from the investment credit in the illus-
tration on page 62. All calculations are shown in
Appendix B.

A note of caution 1s needed at this point. It was
S tated in the preceding section that the influence of each
Of the incentive provisions depends on several factors. 1In
the results derived by Terborgh's illustrations shown in a
Subsequent section the investment credit has a much greater
incentive influence on individual proposals than the tax
rate reduction and the new guideline procedures combined.
The principal reasons for the differing results are the
declining earnings and depreciation patterns assumed by
Terborgh. These assumptions substantially change the relative
impact of the three incentive provisions, and provide excel-
lent examples of the dangers in generalizing about their

Influences. Every business firm should evaluate each project
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and the influence of the different incentive provisions on
that project relative to other investment outlets, each of
which may have similar or entirely different characteristics.
Terborgh's illustrative cases are no less or more valid

5

than those assumed here.

Before proceeding to a discussion of the guideline
system, one additional comment about the impact of the
income tax rate reduction is needed. The rate reduction
applies to all taxable income from existing as well as new
asset acquisitions. The relative ranking of a new asset
versus an asset currently in use may not change
substantially from the rate reduction. The absolute net
cash benefits after taxes from both assets will increase,
but it must not be assumed that the substantial improvement
in the internal yield of the new proposal assures its
acceptance. Furthermore, the greatest influence from the
tax rate reduction undoubtedly results from the increased
supply of funds made available for investment by reducing
the necessary tax outlsys on all taxable incone. This factor

1s examined in a later section of this chapter.

Depreciation Guidelines and Rules--Theory

The rules governing the depreciation guideline system

are set forth in Revenue Procedure 62-21 which was introduced

SOne exception to this comment has already been noted.
Terborgh considers the influence of financial leverage in
the evaluation of investment proposals.
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by administrative action in 1962.6 Guideline lives are
specified for approximately seventy-five broad classes of
assets. These rules and guidelines supersede the detailed
listings of individual asset lives in old Bulletin F. The
guidelines do not supersede existing arrangements or
previously established procedures by firms that prefer to
continue their use. Derreciation within the guideline
classes is determined on a group or composite basis rather
than on individual assets.

The principal objectives of the guidelines were to
shorten asset lives for tax derreciation rurposes and to
simplify the vast amount of record-keeping for individual

assets.

) A "reserve ratio test" is also included in Revenue
Frocedure 62-21. This test requires a determination of
whether individual firms are utilizing appropriate rates for
calculating tax depreciation on assets in each guideline
class. The depreciation reserves for guideline classes are
compared with, or tested against, the total cost of the
assets to determine if their prercentage relationship falls
within certain test ranges that have been rre-determined by
the tax authorities. This test was suprosed to have been

arpplied after three years of guideline use. The arvplication

of the test has not yet occurred and has currently been post-

61265 Federal Tax Course (New York: Commerce Clearing
House, Inc., 19 s Pre. 1109-1137. The guideline procedures

are discussed extensively in this source.
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poned indefinitely.

Whereas the investment credit allowance applies
evenly to the cost of Section 38 acquisitions by business
firms,7 and the tax rate reduction enhances after-tax
income of all assets in existence and being evaluated, the
guideline system has a widely varying incentive impact.
Although the average reduction in depreciable tax lives was
approximately 153 for all U. S. firms, many ccrpanies re-
ceived practically no benefits because their existing rates
were already below the guidelines, Other firms have benefited
greatly as is elaborated on in the practice section below.
It is thus once again imperative to recognize the dangers in
generalizing about the influences of the incentive provisions.
The following illustration indicates the influence of the
guidelines only on the relationships hypothesized and should

not be generalized.

Illustration III-4

Assume that in 1961 a firm was considering the
acquisition of an asset costing »14,300 that was
expected to provide estimated annual cash benefits
of $1,820. Assume further the income tax rate was
52%5. A zero salvage value estimate was expected,

and straight-line depreciation was to be used for

"This corment is subject to the qualifications
rentioned on page 61.
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tax purposes. The cash flow pattern which would

result from these assumptions is shown below.

(14,300) 1,820 1,820 . . 1,820 1,820 1,820

/ /j 71 II 7’ 7/
t t t ..t t t
0 1 2 11 12 13

The internal yield on the proposal is 8.1%. The pro-
gressive and traditional recovery periods are 11.8 years and
7 .9 years respectively. The progressive measure is based on
a cost of capital rate of 7%.

Assume next that the depreciation guideline procedures
have just been made available, and that the tax life for the
class to which this asset belongs has been shortened to
eleven years. This reduction is roughly equal to the 15%
average for all U. S. firms that was mentioned on the previous
page. Since the economic life of the asset has been hypothe-
s 1zed as thirteen years and the tax 1life is now eleven years,
the depreciation allowances over the guideline life will be
Increased. The higher depreciation allowances for the guide-
1ine years result in zero allowances in tj, and tj3. Cash
benefits would then amount to $1,92% and $1,248 for the
Periods t; through tll and tl? through t13 respectively.

The internal yield on the project is 8.5% and is a
Trelative improvement of only 5% over the 8.1% yield determined
before the guideline procedures were being considered.
Calculations for the project are shown in Appendix B.

The preceding illustration indicates that the guide-

lines may have decidedly less incentive effects on evaluations
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cf carital-expenditure rroposals than the investment credit
and tax rate reduction. As is discussed in the guidelines
rractice section later in this chapter however, these
results do not necessarily hold for individual firms or

even asset classes within firrms.

Corbination of Incentive V~Jue--Theory

The cash flow pattern for the preceding illustration
is shown below, and is based on the additional assumpticns
of a 487 tax rate and the availsbility of the 7,0 investrent
credit., The investnent credit is shown as a pcsitive cash

inflew at ty and amounts te »1,C01.

1,001
(1+,3c0) 1,976 1,976 . . . 1,976 1,352 1,352
e / £ vi v —/

After giving consideration to 211 three incentive rrcvisions,
the internal yield on the precrosal is approximately 10.475.
This represents over a 2G4 improvement fror the initial
yield of 8.1%. It was shown in the preceding section that
approximately 57 of this improvement is attributable to the
guideline provision. This fact indicates the significance
of the relative influence of the investrent credit and the
tax rate reduction on the hypothesized figures.

The two recovery periods are aprroximately 6.7 years
and 9.4 years after giving consideration to the incentive

Measures. The improvements are 155 and 2C,5 for the tra-
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ditional 2nd rrogressive nethods resvectively. ‘lhereas
the prosressive RP of 11.5 years exceeded the guideline
tax life pricr to cocnsidering any incentive measures, a
greater morgin of safety now exists that could be the
deciding factor in eventusl acceptance of the project.
Since tlie preceding results relate cnly to a singzle
asset, they cannot be generalized to =pply to all new
aiternatives bein: considered by a firm, A series of
hypothetical cases is examined in the next section, but is

considered in terms of another meathematical acceptance

criterion that has not been discussed in previous pages.

MAFI-CTA Study--The Equity Rate cf Return Criterion

A concise statement of the possible incentive values
of the three tax provisions being discussed was completed
recently by George Tervorgh of the lMachinery and Allied
8

Froducts Institute. This section is a summary of the find-
ings by Terborgh in his analysis of a series of illustrative
cases involving individuel capital-expenditure projects.

The test of the incentive value erployed in the study
is "the increase in the after-tax return on equity invest-
ment thet results from the application of the tax measure

7/

(or combination of measures) in question."” Terborgh has
argued for years that the after-tax equity rate of return

is the most relevant accertance criterion to utilize in the

8Terborgh, Incentive V~2Jue of the Investment Credit,
Pp. 12-17.

Ibid., p. 12.
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evaluation of alternative investrent prorosais. He has

been joined more recently by other writers who riake a strong
case for the validity of this approach.lo This author con-
curs with the view that financial leverage should be given
explicit recognition in the evaluation of individual carital
projects.

All of the exarples considered thus far in this study
have ignored the element of financial leverage in investment
decisions and only the returns on all-equity cases have been
examined. Terbcrgh's illustrations are reproduced in Figure
3-1, and consider both the all-equity case and a series of
cases assuming a 1:2 debt/equity ratio.

Figure 3-1 illustrates the changes which would result
from considering each of the incentive provisions separately,
and in total, if a 1Cs equity rate of return is initially
assumed for a2ll projects. Further important assumptions
regarding the iliustrative cases are listed below.-t

The inmportant conclusions stated by Terborgh are

essentially as follows.d?

loSee l.erret and Sykes, pp. 122-13C.

llTerborgh, p. 13. The principal essumptions are:
(1) the pre-tax earnings of the assets decline at a constant
rate to zero at the end of their service lives; (2) there are
no terminal values for capital projects; (3) sum-of-year's
digits depreciation is used; (H? a 525 tax rate exists; (5) the
investment credit is a cash inflow at tG; (6) interest charges
on debt are 5% annually; and (7) an avefage service-life re-
duction of 155 is assuried for guideline calculations.

127pid., pp. 16-17.



7%

1024, U! 3)17 NANS

St o1

TTTT

HENEEREN

tu.e&u.m\QoQ u&»uh.s.w

nb—
N./
el —
¥i

Si—

uoINPIY 910y X0]

/

NP1 Juawsany)

/]

pauIquo)

9l

(1950 PIL-90Q ‘A3mbg SPIYL-0ML :[ended PIXI)

R (1 Apoexy s] mayj,

JO SUON i A\ UImPY I3 uay A\ ¢ peuwrquo) [Ty £g (¥) puw
‘uoponpoy ey xu |, oy Lg (g) ‘wonepaada(y surppmy) 4g (Z)
‘pox) 1uounau] oy Ag (1) pepPRIX sumpey Lymby xwy-soyyy

¢ LIVHO

ol

el

€l

Sl

9l

e 02

‘uoTrssTwiad Aq psonpoadsy

$J004 U} 37 83jAI8S
Sl ol

TTTT]

_ _ swo.aw.\uu\%_mw u_t.\\n\_hs_b

HERE

e

€l —

bl —

Si—

vonanpay 904 xo)

41P31D (WawisInuf

PouIquIo)

(rende) Limbz-NIY)
10 (T Apoexy ] wayy,

el

€l

bl

9l

{usdiad

JO SUON U A\ WInRYy o) WY A\ ¢ peujquo) [TV Ag (§) pue
‘aoponpay a1y xv |, oy £g (g) ‘uopwpeadaq surpPpmy Lg (Z)
Qrper) yweunwau] oy Ag (1) pepPRIX sumpy Himby xey-aeyy

I LIVHO

S9ATQUadUT XB] JO Apn3S VID-IdVH

*T-G6 8JndTd



(1) For assets in the 1C-15 year service-life range
the combined results of the provisions will
enhance the equity rates of return by an average of
35% and 45,4 for the all-equity and leveraged
cases respectively.

(2) The benefits from the guidelines and the credit
provisions are substantially hizher for the
leveraged cases than the all-equity cases.

(3) The investrent credit benefit is substantially
larger than the other provisions, but diminishes
rather rapidly as assumed asset lives are
extended beyond the 10-15 year ranCe.

(4) The traditional cash recovery reriod is enhanced
in the first year by 385 and 39,5 for the
all-equity and leveraged cases respectively.

There are several other rossible incentive arpproaches
that can be used to enhance the equity rate of return to thre
same extent as has been outlined above. Terborgh derives
the "equivalences" of the asset price reductions, the first-
year depreciation writeoffs, and the tax rate reductions
that would be necessary to raise the after-tax equity return
to the level achieved by the corbined oreration of the tkree
measures in Figure 3-1. The results for the 10-15 year asset
category are sunnarized as follows.13

(1) First-year depreciation writeoffg of the asset
cost would need to be 534 2nd 57,5 to enhance
the returns for the ali-equity and leveraged
cases to the extent outlined in conclusion (1)
above.

(2) Asset price reductions of 16,5 would be required
to provide the same changes in the equity rates
of return.

(3) Corporate tax rates as arplied to the expected
income fror the new carital projects would have

131pid., pp. 17-18.



to be reduced from 52,4 to 34, and 29,
resyectively to 2chieve the srecified
effects on the equity returns.

The discussion thus far in this chapter has included
substantial evidence of the possible incentive values of
the investrent credit provisions, the corporate tax rate
reduction, and the guideline depreciztion syster, The
practices found in the field interviews are examined in the
next sections, 2nd are related to the reasons given to
Justify them. The corporate executives interviewed related
meny of the same reasons for practices followed in regard
to 211 three of the incentive measures in discussing their
influence on individual carital rrojects.

Befcre turning to the practices found in the field
study, the interrel~tionshir between the incentive provi-
sions should be mentiocned. The relative influence of thre
investment credit and guideline provisions on the rothe-
metical accertance criteris discussed derend heavily cn the
level of the corrorate incorie tax rates. The higher the
tax rates the greater are the incentives resultinz from the
credit and guideline provisicns. This fact is not cnly
imprortant as statutory tax rates change over time, but also
due to the varying effective tax rates being paid by fircs
when statutory rates are constant. This latter fact is

examined further in Chapter V.
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Investment Credit--Practice

Twenty-six of the companies visited in the study
consider the investment credit provision explicitly in the
formal analysis of alternative capital-expenditure pro-
posals (Table 3-1). These companies were nearly evenly
divided between those considering the credit as an immediate
cash inflow or as an inflow in the first year or so that the

asset is in use.

TABLE 3-1

APPROACHES TO CONSIDERING INVESTMENT CREDIT
IN PROJECT EVALUATIONS

Approaches Firms

Explicitly Included in Each Proposal: 26
Included at time zero 14
Included in first year of project's life 12
Explicitly Excluded from Each Proposal 18

Several reasons were mentioned in the firms that do
not give consideration to the investment credi& explicitly.
One comment frequently offered as a reason for not consider-
ing the credit was that a firm cannot earn income by merely
buying assets. This statement is generally true from an
accounting income determination view, but it is not relevant
for financial decision-making purposes. It is true that
newly acquired fixed assets must be utilized in conjunction

with other economic factors of production before utility

can be added to a product and income recorded in good con-
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science by accountants, but this statement certainly does
not change the fact that an asset being evaluated can be
made financially more desirable by the so-called incentive
provisions being discussed.

Several firms indicated the investment credit can
easily be repealed at any time by the Congress. It is thus
felt that this uncertainty of the future of the provision
should preclude its recognition explicitly in the evalua-
tion process. It is certainly true that the whims of
Congress are often unpredictable, but it is also a well-known
fact that once a provision becomes entrenched in the tax law
the pressure of vested interests often precludes its dis-
lodgment with any substantial degree of dispatch. A good
case can be made that eventually the current investment
credit provision will be broadened rather than eliminated
from the law.lLF This is the historical pattern of many of
the tax provisions currently in existence.

The principal reason stated by the interviewees for
the lack of attention given to the investment credit is that
it is of relative insignificance. Even the firms explicitly

1kDuring the year that has elapsed since the field
interviews were begun the likelihood that the investment
credit provision will be repealed at least temporarily has
increased substantially. This possibility has undoubtedly
enhanced the uncertainty and relative instability of the
credit in the minds of business executives, and is discussed
in Chapter VI.



recognizing it in the evaluation process generaily indicated
that only rarginal projects could possibly have been
affected thus far by the credit. ©Since rany other factors
weigh so heavily in econcrilec evaluations the investrent
credit is not felt to be large enourh generally to infliuence
individual rrojects. The examples in preceding sections
have indicated that to the contrary, the investrient credit
can have a substantirl influence on accertance criteria, but
have also shown that generalizntions to refute reasons given
for ignoring the credit may be somewhat perilous.

several additional interrelated factors involving the
lack of attention given to the investment credit provisicns
are listed below and discussed in the remaining pages of

this section.

(1) The evaluation criteria utilized by a number of
firms are relatively crude.

(2) The kinds of projects to which the credit is
applicable often differs from those being
evaluated by sophisticated criteria.

(3) leny projects are planned over a long period
of tire.

(4) Excess liquidity ccnditions have been experi-
enced by many of the firms during the past
several years.

(5) The basis of acquired assets was initially
reduced by the amount of the credit for the
purpose of calculating future tax derreciation
allovances.

Acceptance Criteria

The firms in the study that prerare evaluations on a

before-tax basis could not generally be exrected to recognize
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the impoct of the credit on individual prrojects. A few of
the firms were usinzg pre-tax calculrticns because they were
operating under tax loss conditions, but they were nonethe-
less quite concerned with the influence cf the investment
credit through the possibie utilization of the credit carry-
back and carryover provisions.

A majority of the firms that were not explicitly
recognizing the investrent credit in proposal eva.uations
either do not use the time-adjusting criteria or utilize
them only on major rrojects. The time-adjusting measures
are much more sensitive to the recognition of the incentive
value of the credit than the book profit rethods which are
used by rany firms to derive rate cf return and recovery
period calculations. The rate of return reasures that
average the net income expected from projects would certainly
blunt the recognition of the infiuence of the incentive valiue
of the credit by spreading it over the econcnic 1ife of the
asset. This result would occur even if these firms exprlicitly
included the credit in their computations, but did so in scne
way other than reducing the immediate investrent outlay. The
use of rate of return measures that average the investment in
a capital project evaluation will also blunt the recognizable
incentive value.

Several of the corpanies that are utilizing the tra-
ditional recovery period approrch calculate it as the
reciprocal of an average rate cf return measure. Since this

approach igncres the cash flow concept that is necessary for



a correct deternination of recovery periods, all cf the
subtle difficulties iunherent in the rate of return measures
carry over, and thus will not be likely to result in a
recognition of the true irmpact cf the investrent credit on

alternative projects.

Meture of Frojects

As was discussed in Chapter II, many of the firms
utilizing the disccunting acceptance criteria have Jjust
recently begun to do so for major projects as a way cf edu-
cating personnel and testing the usefulness of these criteria.
Since the investment credit provisions do not generally apply
to real property, and a large portion of the cost of major
projects is often for this kind of facilities, it is possible
to see why these firms thinlk the impnct of the credit is
imrmaterial. The only rrojects being evaluated by accertance
criteria which are likely to result in a prorer recognition
of the incentive value of the credit are not eligible to
receive its benefits.

Cne of the princiral reascns for the passase of the
investrent credit provisions was to encourage early replace-
nent of existing machinery and equipment, and several execu-
tives said that this had occurred in sore isolated instances.
It is important to note that the approach taien in the illus-
trations in previous sections regarding the influence of the
investment credit on the expected internal yieid of a prcposal

is not necessarily valid in the case of rerlacemeant tyre
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decisions. It is useful to indicate the improvement in the
internal yields on independent projects that may be competing
for funds allocated by firms for capital expenditures.
However, if the decision is whether to acquire a machine to
replace an existing one this year, or a year or two hence,
the yield approach may be deceptive. The only advantage to
acquiring the new machine this year that does not exist
anyhow is the return that can be earned by reinvesting the
funds provided by the investment credit and extra earnings
during the coming year. This is a crucial distinction, and
indicates again the importance of the care that must be taken

in generalizing about the incentive value of tax provisions.15

Length of Planning Horizon

Another faétor that appears to have influenced the
lack of recognition of the incentive value of the investment
credit is the long planning period required for some capital
projects. This factor is especially important in the case
of major projects involving real property which is not
eligible for the credit. It was mentioned by several execu-
tives that the real impact of the investment credit has not
yet had time to be felt because of the long start-up and
planning period involved in many capital-expenditure projects.

Although many of these projects may have in fact ultimately

15This point raises a host of considerations regarding
possible reinvestment rates for future periods. An example
of some of the problematical subtleties involved is discussed
in a leter section of this chapter.
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benefited from the credit, it was not availaeble during their
rianning stages and thus was nct influential in the zaccept-

or-reject decisions.

Liguidity Ccnditions

It was implied in Chapter II that many of the firms
in the study have been operating for the past few years
under conditions that approach a capital rationing position
only in the broadest of views. It was admitted in several
firms that cash was available that was substantially in
excess of currently planned needs. The interrelationship
of such excess liquidity conditions with the crudity of som
of the accertance criteria in use was commented on in Chapter
II.16 It is cuite possible that these same excess cash
positions have resulted in the lack of recognition of the
incentive value of the investment credit by these firms.
This possibility is greatly enhanced when some of the reasons
discussed above are also rresent in given firms. This line

of reasoning was corrocborated explicitly by several executives

and implicitly by several others.

Asset Basis Reduction Irovisicn

The initial investment credit provision effected in
1962 required a reduction in the tax basis of Section 38
property for purposes of deterrining future derreciation.

The incentive influence of the credit was obviously not as

®5ee pp. 19-20.
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strong until the repeal of this provision in 1964.17 The
basis reduction provision, prlus cne or nmore of the preceding
factcrs which have been discussed, definitely iIncreased the
probability thot meny firms would ccnsider the Investrent
credit too irmmaterial to influence zarticul-r nrojects.

This fact is esrecia’ly true in the case of public utility
companies due to the smaller allowable credit and the require-
rient by sore regulstory cornissions that the firms rass on

the benefits cf the credit.

The rreceding comntents reveal the difficulties invclved
in generalizing about tlie recognition of the pcssible incen-
tive influences of the investrent credit provisions. The
possibility of such recogniticn has been substantially
lessened in some firms in vhich relatively crude evaluation
criteria were utilized on certain tyres of rrojects requiring
long planning periods, and especially in thcse firms where

capital rationing was nct an imnortant factor.

Corpcrate Rate Reduction--Fractice

Approximately two-thirds of the firms interviewed are
currently utilizing a 48,7 tax rate in the evaluations of
capital projects. llearly all of these firms indicated the
rate reduction has not resulted in the accentance of specific

projects that would not have been accerted otherwise. All

175ee the article ":AFI Study on Incentives," Journal
of Taxation, Vol. X{IV (January, 1963), 2-5.
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of the factors mentioned in the preceding section except

the basis reduction provision are relevant to a discussion
of the incentive value of the tax cut. This is particularly
true of the length of the planning pericd required for many
projects.

The fact that the rate reduction has been in two
steps has probably influenced the degree cf recognition of
its incentive value. Furthermore, it was pointed out in
the theory section that the rate reduction applies to all
taxable 1ncome expected from both o0ld assets and new ones
being considered as replacements. Even though the internal
yield on a new asset is substantially improved by this
incentive provision, the relative position of the asset may
not be changed because the yield on the old asset will also
be enhanced.

Another factor which may account for scme lack of
cognizance of the incentive value of the corporate tax cut
1s there is little differential between the improvement of
yields over a broad range of asset lives. The tax rate
reduction differs from the investment credit in this respect.
The problem of recognizing the incentive value of the tax
cut in evaluating projects with varying econoric lives again
raises the issue of what earnings can be expected from the
additional funds made available. This factor is discussed
in a later section of this chapter.

The nine firms that were evaluating some or all of

their prorosals on a before-tax basis quite naturally
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indicated that no incentive value was apparent from the
rate reduction. All but one of these firms were either
utilizing crude acceptance criteria, or operating under tax
loss conditions, or both. Those firms operating under tax
loss conditions could only be expected to recognize the
influence of the rate reduction through the benefit of

operating loss carryback and carryover provisions.

Depreciation Guideline System--Practice

Thirty-nine of the companies visited in the study are
following the guideline procedures for some or all of their
assets which are currently owned or are being acquired
(Table 3-2). One-third of these firms stated the guidelines
have not resulted in a substantial reduction in asset lives.
Most of these thirteen firms adopted the guidelines
primarily for administrative reasons. Several of the
executives indicated that asset lives for tax purposes were
already below the guidelines and that no advantage could be
gained by their adoption.

TABLE 3-2
IMPORTANCE OF DEPRECIATION GUIDELINE PROVISIONS

Change in Depreciable Tax Lives of Assets Firms

Substantial change--over 15% 20
Slight to moderate change--zero to 15% 6
No change 13

Total firms adopting guidelines 39
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In twenty of the firms visited it was stated that
the guidelines have had a substantial impact on the depreci-
ation allowable for tax purposes. Twc factors are of
importance in this regard. About one-third of this group
of companies indicated that the pooling arrangement which
essentially allowed additional depreciation on assets that
had been fully written off was an important incentive when
the guidelines were initially adopted. This provision is
no longer applicable and the benefits cannot be expected
to recur.

The principal beneficial factor has been the
reduction of asset lives for tax depreciation purposes. A
substantial number of firms indicated that reductions have
occurred for various groups of assets ranging fromw 15% to
5064 of the previously allowed lives. MNost of these firms
are handling the earnings or cash flow patterns in the
manner outlined in the theory section when economic and tax
lives do not coincide.

Even though a large group of companies indicated that
the benefits in the above paragraphs are being realized,
very few of them related that any assets have as yet been
acquired that would not have been purchased anyhow. As was
true of the other incentive provisions, there have been some
earlier replacenents of old assets but this practice does
not appear to be at all widespread.

Another factor that appears to have influenced the

attitudes of firms toward the incentive value of the guide-



lines involves the imposition of the reserve ratio test.
Firms are rightfully apprehensive that some of the initial
benefits derived from the guidelines will be eliminated if
the reserve ratio test is imposed. Although the test has
been currently postponed, the typical caution of the
American business executive will probably preclude any
widespread explicit indication of incentive values from the
guidelines until the test is eliminated or modified.

As was mentioned in the theory section, the guidelines
are more difficult to generalize about and to criticize in
practice than the other incentive measures. The guideline
incentive values shown in Table 3-2 may be terpered or
ennanced depending on the kind of investment project being

evaluated and the circumstances of individual firms.

supply of Funds from Tax Incentives--The
Total Wealth Concept

Barlier sections of this chapter have included an
exanination of the enhancement of the economic worth of
individual capital expenditure projects which may result
from certain incentive provisions in the Internal Revenue
Code. Substantial improvements in the yield and reccvery
period measures have been shown to result under a variety of
circumstances. The studies by Terborgh and cthers were
discussed, and it was noted that the after-tax equity yield
nmay be a more useful measure of economic desirability and
incentive value than the traditional internal yield.

However, it was also noted that the funds supplied by the



incentive measures must be considered explicitly in
evaluations of capital-expenditure alternatives.

The econorniic desirability of receiving a larger
amount of funds from either the investment credit or tax
cut, and from accelerating derreciation write-offs through
the guideline provisions, depends partially cr entirely on
the reinvestment possibilities that exist when such funds
are obtained. This fact leads to the need for another
reexamination of the mathematical acceptance criteria con-
sidered thus far in the evaluations of investment decisions.

In the final analysis, the change in a firm's
economic position which may be expected to result from
capital investments should determine the choice between
alternatives. The change in the economic condition of a
firm can be measured by deriving the total wealth that can
be accumulated by the end of a project's life. The
implementation of a total wealth concept requires explicit
assumptions about the possible reinvestment rates for cash
receipts and expected ccst of capital rates for cash outlays
over the 1life of a project. The following example presents
the total wealth concept initislly by ignoring incentive
measures to illustrate the fundamental principle of
reinvestment rates. The example is subsequently extended to
indicate how alternative proposals may be influenced by the

realization and reinvestment of the investment credit.



I1llustration I1I-5

Assume a firm has 10,000 to invest in either of
two capital-expenditure proposals. The estimated
cash benefits from the proposals are shown on the
time scales below. Proposal A will result in a net
cash benefit at tiy of %3C,6C0. Froposal B is
expected to result in a net cash benefit at t5 of

920,114, 4n 87 cost of capital rate is assumed

initially.

Froposal A

(10,000) 3C,6C0
£ #
to Y0

Propcsal B

(10,000) 20,114
/ 7
to t5

The calculations in Appendix 3 show that the net
present worth cf Proposal A and Froposal 3 amount to $ik,174
and 13,689 respectively. Froposal A is thus the more
desirable alternative according to the net present worth
criterion. If the internal yields are determined for these
alternatives, Froposal A is deemed less desirable than

Froposal B since the yields are 11.87 and 157 resvectively.
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The contradictory results from the two acceptance
criteria arise from the fact that the proposals are not
being considered over a common time period.18 bzra
Solomon and others have suggested that measuring the
wealth which can be expected to be accurmulated by a firn
at the end of a common time period is a correct appronch
for evaluations of capital-expenditure alternatives when
such contradictory results occur.19 Rather than compare
individual capital proposals, alternative courses of action
which may require several intermediate investments must be
evaluated. The course of action, rather than the individual
investment proposal, which results in the greatest total
wealth at a common future reference point should be con-
sidered as the most economically desirable decision. The
use of the total wealth approach requires explicit assump-
tions regarding future costs of capital #nd reinvestment
rates.

If the assumption is made that the 520,114 receipt

from Froposal B at tg can be reinvested at 9,5 until t;g,

185¢e Lorie and Savage, pp. 229-239.

193zra Solomon, "The Arithmetic of Capital Budgeting
Decisions, " Journal of Business, Vol. XXIX (April, 1956),
124-129, See also, J. I. 5. Forterfield, Investrnen
Decisions and Crpital Costs (Znglewood Cliffs: lrentice-
Hall, Inc., 1965), pp. 24-41l., The latter author conrpares
the net present worth approach with a net terminal value
neasure that is similar to the total wealth concert. He
also sets forth the rigorous assumptions that are necessary
for NPW to always.yield@ the same correct answers as the net
terminal value measure.
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the total wealth accurmulated at that time would amount to
330,947. This reinvestment assumption makes the total
wealth frcm the course of action including Froposal 3
higher and more desirable than the §30,6C0 expected from
Froposal A. This decision coincides with the results
obtained by correctly utilizing the net present worth
measure, although the benefits from Froposal A must first

be discounted back to tg at 944 and thnen to t. at an 87

C.
cost of capital.zo The use of different cost of capital
rates results in a net present worth of ;13,5395 for Froposal
A, and thus causes its rejection because the ccnprrable

measure involving Froposal B has been calculated as 13,689,

Investment Credit FProvisicns and the Total Wzalth Aprroach

The preceding analysis illustrated the princirple of
the reinvestment of earnings as they arise from capital
projects, and the influence that such a rrocedure can have
on the evaluation of alternatives. Consider next the sanme
exariple with the added stipulation that the investment credit
provisions are available. A full 7% credit is allowable on
Proposal A. Cnly 1/3 of the 75 credit is availeble on B
since the life of the asset is only five years, but since
B's proceeds must be reinvested at t5 another credit is

assumned to be available at that time. The decision-malzer

207he 9% reinvestment rate is the opportunity cost
of capital from the end of tg throurh t;p and is the proper
rate to utilize in calculating the present wortih of the
alternatives. A different decision could result if a
different reinvestment rate were assumed.



must now consider the rate at which the ,7CO credit on A
and the two 233 credits on B can be reinvested.21
Assuming the credits are considered as cash inflows at t1

) . . .
22 ,nd the same 9% reinvestment rate

and tg respectively,
is available, the total wealth of alternatives A and B at
t,p accurulates to 2324120 and $31,782 respectively. The
size and timing of the availeble investment credits and the
assumed reinvestment rate have resulted in a change to A as
the most economically desirable course of action.

The use of the total wealth approach suggests a
further alteration in the mathematical ~cceptance criteria
discussed thus far. Since it has been sugzested that the
equity rate of return is a desirable acceptance criterion
for evaluating capital expenditures, consistency requires
that financial leverage be considered explicitly in the
implenentation of the total wealth concert. This appro=ch
would require separation of the cash flows for various
courses of action into debt and equity components. The
total wealth expected to be accurulated should thus be in

terms of the equity shareholder. However, not only must

explicit assumptions be made regarding future changes in the

211t is assumed that B's replacement will be available
at tg for #10,000 and that the remaining 10,114 funds being
reinvested are not eligible fcr the credit. It is also
assumed that no credits result from the assets purchased by
the 47C0 and 233 credits.

[sXs} q .
<<This assumption is contrary to an earlier one on
rage 63, but is utilized here only for illustrative purposes.
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canital structure of a company to impleiient this arpronch,
but these changes and tileir varying costs over time rust
be related to individual projects or courses of action.
Since the ease with which a measure can be implermented
influences the extent of its use, it is doubtful that many
firms will attempt such refinements until a number of Jess

difficult probiems of implementation are resolved.

The Total wealth Arrrozch and Recovery Feriods

The ccrizents in the preceding paragrarh concerning
the total wealth return tc equity shzreholders also arprly
to the recovery reriod accertance criteria. Lot only should
the recovery period be calculated in terms of the comron
equity holder, but the reinvestnent of intermediate proceeds
should also be consicdered explicitly in calculnting the
break-even period for a prcject. Whereas the previous
calculations regarding the rrogressive recovery reriods
exceeded the years necessary for a traditional payback due
to the necessity of recovering the cost cf carital, the
total wealth or reinvestment approsch could result in a
shorter break-even pericd then the traditional reasure. The
results would derend on such factors as the length of esset
lives, earnings patterns, ccsts of capital, and reinvest-
nent rates. Howvever, all of the difficulties mentioned in
the rrevious section are inherent in the combined implementa-
tion of the total wealth and recovery period approaches. It
is thus quite unlikely that firms will consider it as a

useful tool of analysis for quite some time.



Sunrly of Funds from Tax Incentives--Practice

Whereas nearly all of the interviewees stated that
additional funds have been provided bty the incentive measures,
hardly any of them recognize the effect on sinegle projects
and none of their firms use the total wealth criterion. The
question was asked in these firms whether all projects acquired
would have been financed anyhow. The reply was almost invari-
ably positive. If these replies are correct, it can be
concluded that the measures have hardly provided the firms
visited any incentive at all. However, if the comments in
the firms interviewed are representative it is highly improb-
atle that all firms in this country could acquire additional
external financing in lieu of the tax measures at the same
time due to capital market constraints. These constraints
would occur primarily due to limitations on the supply of
funds available in the market for given time periods, and
the rise in capital costs that would result from the increased
demand for external funds. The importance of the latter
factor would depend on both the absolute and relative changes
in costs of capital, and the sensitivity of carital outlays
to such changes. Meyer and Glauter recently set forth the
following conclusions regarding these factors.23

(1) Investment demand is sensitive to high interest
rates, and especially as the economy approaches

23John R. Meyer and Robert R. Glauber, Investment
Decisions, Economic Forecasting, and Public Policy (Boston:
Division of Research, Graduate School of Business Adminis-
tration, Harvard University, 1964), pp. 240-257.
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the urper turning pcint of a business cycie.
(2) Business management probably values internal

funds mcre than external *funds, which

accordingly would result in a discontinuous

supply function near the point where internal

sources are exhausted by a firm's demand.

(3) During business downturns residual internal

funds are a principal determinant of investnient

levels.
The exrerience of the period of 1962-65 at least partially
corroborates the preceding conclusions. It Is probadble
that from 1962 to late 1964 the incentive neasures merely
added to the existing liquidity of firms and thus shifted
out the supply function without substantialiy increasing
market interest rates. A4s firms began to seelt more external
funds in 1965 and early 1966, long-term interest rates rose
sharply. The extent of the additional rise tihwat might have
occurred in absence of the incentive measures is open to
conjecture, but is partially dependent on the next noint.

Corporations have generally maintained relatively

constant debt/equity and dividend paycut ratios in recent
years. The main source of external funds has been long-term
debt, with a deciine in new comuon stock issues being offset
by greater generations of funds internally. If the funds
supplied by the tax incentives had not been available, cnd
if firms had concurrently attempted tc maintain the sare
dividend payout and debt/equity ratios, and also to make the
sane capital expenditures, then funds would have to have

come primarily from external cormon equity sources. The

effects of this increased demand on the costs of equity
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capital are again subject to conjecture.

At least two factors should be mentioned that could
mitigate to some degree the influence of the incentive
measures on the amount of capital expenditures by firms,
Annual tax payments are teing speeded up to a more complete
current pay-as-you-go basis gradually through 1970. This
factor definitely reduces the total availability of funds
to business firms, and was mentioned by several executives
as having a dampening influence on the incentive value of
the tax provisions.

The second factor is concerned with the possible
shifting of the burden of the income tax levied on corpora-
tions. The controversial Krzyzaniak-Musgrave study
suggested the strong possibility of an immediate 100%
shifting of the burden of tax increases by manufacturing
firms during the short run.2L+ If the results of this study
were correct, and are continuing to occur, then it can be
argued that some direct or indirect passing on of the
benefits from tax incentive measures may be occurring.
Indeed, the relative general price stability that was
maintained in the United States from 1958 through 1964 may
have been partially due to competitive pressures that
resulted from some shifting or passing on of the benefits

arising from incentive measures. However, additional

tharian Krzyzaniak and Richard A. Musgrave, The
Shifting of the Corporation Income Tax (Baltimore: The
Johns Hopkins Press, 1963), pp. 63-66.
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findings in the above-mentioned study suggested "zero
un-shifting" in the short run for tax decreases.2? These
findings imply some incentive influences may exist that

can result in additional capital investment by corporations.
To the extent that the replies in the firms interviewed in
this study are not negated by the remarks about acquiring
the funds anyhow, the current findings appear to at least
partially corroborate the suggestions of the Musgrave study

regarding the incentive influences of tax decreases.

Accelerated Depreciation--Theory

The following methods are available for depreciating
tangible fixed assets for income tax purposes:
(1) the straight-line method,

(?) the declining-balance method, using a rate
not exceeding twice the straight-line rate,

(3) the sum-of-years-digits method,

(4) other accelerated methods subject to
certain limitations.2

The second and third methods were widely heralded at
the time of their passage in 1954 as incentives for
long-term business investment. The sum-of-years-digits
method (SYD hereafter) is examined first in this section.
The double-declining balance method (DDB) and some brief

251bid., p. 58.

261965 Federal Tax Course (New York: Commerce
Clearing House, Inc., 1964), pp. 1138-11kk,
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consideraticns invclving asset salvage values are discussed
last. The incentive values c¢f both methods are examined
first in terms cf the traditional measures and subsequently

by the totzl wealith concent.

Sum=-of-Years-Digits l.ethod

The amount cof depreciation allowable by the SYD
method for the first year of the tax life of an asset can be
determined by utilizing the forrmless in Arpendix A. These
formules show that the annual sillowable denrecistion charge
based on the 5YD nethod declines by a uniforn anount eacih
year. The following exariple will suffice for purvoses of

the current discussion.

Illustration III-6

Assume the cash flow pattern on the time scale
below is e:xpected to result frem a $22C,COC
investrent outley. A 487 income tax rate is
assuned and the SYD methed cf cderreciation is
used. o salvage value is expected at the end of

tlie asset's 1C-year life.

(220,000) 51,440 49,52C 47,6C0 . . . 34,160

/ Z ya L 7/
7/ 7/ / 7/ 7
to t to ty o o o e tpc

Based on the forrmlas in Aprendix A, the first-year
depreciation for the propcsal shown above cncunts to QM0,0CO

and can be expected to decrease by 1/55 or L4,000 annually
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through t,.. The cash benefits are thus expected to
decrease by the amount of the annual tax increase of $1,92C.
The projected cash flow pattern shown on the time scale is
an arithmetic gradient which declines annually by $1,920.
Tables are availeble to determine the present worth of such
a flow pattern.27 The internal yield on the project is
arproximately 15.7,4%, and is based on such tables and the
formulas in Appendix A.

If straight-line depreciation is assumed for the
asset the annual net cash benefits after taxes amount to
%42,800 and the internal yield is 13.8%. The 1.9% increase
in yield resulting from the use of accelerated deprecisation
is slightly less than 14/ for this asset.

The preceding results cannot be generalized since
only the benefits related to a single asset were examined.
The incentive value of accelerated depreciation, irrespec-
tive of the acceptance criteria utilized, depends on a number
of factors. The principal factors are the levels of expected
tax rates, the absolute size of cash benefits before taxes,
the economic and tax lives of assets being evaluated, and
estimated salvage values. The latter three factors are
examined in a subsequent section on the best tax depreciation
policy to be followed by business firms.

Since the absolute size of the tax savings depends on

the level of tax rates this factor is an especially crucial

27Tables are given for gradient present worth factors
by Taylor on pp. 439-479.
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determinant cf the incentive value of accelerated
depreciation. Illevertheless, 1t is the present worth of

the absolute tax savings and their influence on a project's
internal yield that is of great importance for decision-
meking purposes. 1f in the previous example the tax rate
had been 30%, the internal yields would have been 18.77 and
19.6% using SL and SYD respectively. The relative increase
in yields is only 55, which differs to a2 substantial degree
from the change under the 48/ tax rate assumed initinlly.
If a 70 tax rate is assumed the accelerated depreciation
allowance results in a much greater present worth for the
tax savings. Internal yields of 8.87 and 10.2% would have
been derived for the two depreciation methods. The 1.4%
change amounts to a 167 increase as comp~red with 143 end
5% increases assuming 48% and 30% income tax rates.

The comparison thus far of SL and SYD has ignored a
crucial factor in the determination of the incentive value
of accelerated depreciation. It was illustrated in the
previous sections of this chapter that the reinvestment of
funds received must be considered explicitly in evaluating
the so-called incentive provisions of the Code. One crucial
difference exists in the case of accelerated depreciation.
The investment credit and tax cut measures result in changes
in both the amount and timing of benefits received from a
capital project. However, both the accelerated depreciation
and guideline provisions influence only the timing of after-

tax benefits. The total amount of taxes to be p2id remains
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unchanged over the life of the asset.28 The relative
importance of the depreciation provisions thus depends
entirely on expected future cost of capital and reinvest-
rent rates. The total wealth concept takes these rates
into consideration and provides a measure of how ruch
better off a firm is as a result of using the SYD or sore
other accelerated depreciation method.

Continuing with the $220,C00 asset shown on the time
scale on page 99, and assuming a reinvestment rate of 15%,

the total wealth accumulated at t would amount to

10
©369,011 and 913,765 based on the SL and SYD methcds. The
difference in total wealth at t;, amounts to Wity 75%,  Even
though the total expected cash benefits from projects may

change, the differences between the total wealth accurula-

tions at th will not change as long as the income tax and
reinvestment rates are assumed to remain constant.?? Given
the asset cost and its expected 1life, the total wealth
resulting from the reinvestment of funds from accelerated
depreciaticn derends entirely on the level of tax rates and

the reinvestment opportunities available.

Declining-3Bal-nce Derreciation

The annual maxirmum depreciation rate allowable under

the declining-balance method is twice the straight-line rate.

28These results depend on the tax rate remaining
constant.

29For an elrboration of this view see Richard H.
dernhard, "“Un the Importance of Reinvestment Rates in Apprais-
ing Accelerated Depreciation Flans,* Journal of Industrial
Engineering, Vol. &IV (hay-June, 19637, 135-137.
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The rate is applied to the book value at the beginning of
each year to derive the annual depreciation cn an asset.

The first-year depreciation charge for the 220,000 asset
used in the previous illustration amounts to 344,000,

This charge results in a book value at the beginning of to
of $176,000. The depreciation charge in t, is $35,200
(%176,000 x 2Cj3). Based on the assumed tax rate of 48,

the »3,8C0 decline in depreciation will result in an

increase in tax outlays in t, of %4,224. By applying a
constant depreciation rate to 2 progressively smaller book
value each year the net cash benefits from the asset will
decrease by a geometric gradient equal to the annual increase
in tax outlays. However, since the asset would never be
completely written off under this procedure a firm 1s allowed
to switch to the straight-line method at any time it may
prove advantageous without requesting permission from the

tax authorities.

The year in which the depreciation charge will be
less by utilizing the declining-balance method rather than
SL is the most advantageous time to switch methcds. When no
salvage value exists the switch point is usually one year
after the mid-point in the life of the asset being
evaluated. In the case of the 1l0O-year life for the asset

being discussed the switch point is at the end of year six.30

303ee Taylor, pp. 3C6-3C9, for the proper derivation
of the switch point when the salvage value is not zero and
when service lives involve an odd number of years.
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This particular switch point results in a cash flow pattern
that is a decreasing geometric gradient for years one
thrcugh five, and a constant amount of $39,161 for years

six through ten.

(220,00C) 53,360 49,136 45,757 44,053 4,891 . . . 39,161

L L

7 7 7
t)-*- t5 [ ] [ ] L ] [ ] tlo

7 7 7 7
ty tl t2 t3
The internal yield on the project based on the use

of declining-balrnce depreciation is approxzimately 15.37.
Following the assumption in the previous example cf a 157
reinvestment rate, the total wealth at t;, amounts to
«907,931. These results raise the question of the best tax
depreciation policy a firm should follow, and how such a

policy can be ascertained.

The Best Tcx Depreciation Folicy

Bierman and Smidt have prepared tables to calculate
the present worth of a dollar of declining-balence deprecia-
tion charges for given time periods and costs of capital for
the case where salvage value is zero a2nd the asset's econonic
and tax lives are equal.31 These tables are quite useful

for evaluating capital-expenditure alternatives and choosing

between alternative depreciation methods. The present worth

of the tax savings can be easily calculated by rmultirlying

31Harold Biernan and Seyrmour Snidt, The Carital

Budgeting Decision (New York: The liacmillan Company, 196C),
PP. 232=24%1.
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the results obtained from the tables by the expected tax
rate. Taylor illustrates the derivation of the present
worth and uniform annual charge of depreciation allowances
for cases involving positive salvage values, switch
points, and tax lives deviating from econonmic lives.32
Davidson and Drake have set forth in a major
article an analysis utilizing indifference curves to
ascertain the best tax depreciation method for firms to
utilize.33 Their alternatives are narrowed to the SYD and
DD3 methods. The method that results in the greatest
present worth cof the tax savings from the asset write-off
is supposed to be the best tax depreciation policy. The
three principal variables in this kind of decision are asset
service lives, ccst of capital rates, rnd salvage values as
a percent of cost. For example, the indifference curves
presented by Davidson and Drake enabie the decision-maler to
determine at what cost of carital rate the firm should be
indifferent between the two metnods given the salvage value
and service life of an asset.3l+ If the expected cost of

capital is greater than the rate at the indifference point

32Tayior, pp. 306-311, 322-325.

33Sidney Davidson and David F. Drake, "Capital
Budgeting and the Best Tax Depreciation lethod," Journal of
Business, Vol. XXV (Gectober, 1061), 442-453, See also
the article by the same authors entitled "The 'Best' Tax
Depreciation l.ethod--1964," Journal of Business, Vol. JXU(VII
(July, 1964), 258-26C.

L
3 Davidson and Drake, "Capital Budgeting and the Best
Tax Derreciation liethod," p. 449.
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the declining-balance method 1s preferable, and vice-versa
if the rate is below tlie indifference point. The rrincipal
findings of this arrroach are surmrarized below and need no

elaboration here.

Favors Favors
DD3 SYD
Service lives short long
Cost of carital rates high low
Salvage as a percent
of initial cost high low

The analysis rresented by Davidson and Drake is
certainly useful for choosing between alternative deprecie-
tion methods when the criterion is the present werth of the
tax savings. However, as has been pointed out in previous
discussions abcut other incentive measures, the reinvestment
of the early years tax savings rust be considered expiicitly
in evaluating the best derreciation method to utilize.
llaximization of the total wealth which can be accurulated at
the end of an asset's service life should be the overriding
criterion in this type of decision. The total wealth that
can be accumulated depends on the three factors mentioned
above and the reinvestment ratebexpected for intermediate

savings over the life of a project.35

39see Bernhard, pp. 135-137.
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In the illustration inveclving the 522C,000 asset
in the previous section, the SYD measure proved more
advantageous than DD3 since the total wealth accurmlations
at t;y were 913,765 and 907,931 respectively. These
results were based on an assumed reinvestment rate of 15%.
A different reinvestment rate could make DD3 the preferable
method. Although they were apperently not constructed for
this purpose, the indifference curves shcwn by Davidson and
Drake can be utilized to derive the reinvestment rate which
will make one method preferable over the other.36 All
reinvestment rates exceeding 40% will result in a greater
tctal wealth accurmlation under the DD3 method for the
example outlined above.

The recognition by the firms in the study of the
economic desirability of utilizing accelerated deprecirtion

methods is examined in the next section.

Accelerated Depreciaticn --FPractice

Eight of the firms interviewed are not utilizing
accelerated depreciation methcds to any degree for income
tax purposes (Table 3-3). Cf the remaining thirty-six firms,
approximately 3C% are following tax-allocation procedures
and normalizing tax liabilities and depreciation charges for

external reporting purposes. Several cf these firms are

36Davidson and Drake, "Capital Budgeting and the
Best Tax Derreciation lethod,™ p. 449-L45C,
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TABLE 3-3

UTILIZATION OF ACCELERATED DEPRECIATION METHODS
FOR FEDERAL INCOME TAX PURPOSES

Methods Firms

Extensive Utilization: 36
Sum-of-years-digits method 22
Double-declining balance method 9

Both sum-of-years-digits and
double-declining balance methods 5

Nominal or Zero Utilization

fo )

precluded for regulatory reasons from recording accelerated
depreciation for accounting purposes. The executives inter-
viewed in most of the other firms felt that the additional
cost involved in normalizing the accounting income
determination process is substantially offset by the ability
to acquire and utilize the additional funds resulting from
the tax savings from accelerated depreciation. However, only
two of the firms seemed to recognize to any degree the
incentive influence of accelerated depreciation on individual
capital-expenditure projects that was demonstrated in
previous sections.

In six out of the twenty-six firms following
accelerated procedures for both tax and financial reporting
purposes it was indicated by the interviewee that a slight
incentive effect has been noticeable in the past several
years. The incentive recognized was again from a supply of

funds viewpoint rather than individual projects. It is felt
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in several of these firms that much cof the slight
beneficial effects would be diluted by the additional
reccrd-xeering entailed in normalizing reported deprecia-
tion charges.

Most of the remaining firms gave one or more of the
following as the principal reason(s) for utilizing
accelerated depreciestion for both financial reporting and
Federal income tax purposes.

(1) High obsolescence results in very shert and
often unpredictable asset service lives.

(2) Large asset cost amortization is expected to
coincide with low maintenance and repeir
outleys in the early years of an asset's
econonic life. This process is reversed in
later years and the cost of using the asset
will be relatively even over the pericd of
use.

(3) It is considered desirable to report operating
and financial results on a conservative basis.
These desired results can be attained by
larger write-offs in the early and productive
years of an asset's life.

(4) The additional costs involved in maintaining
separate records for tax and reporting purposes
are not worth whatever benefits may result.

The high degree of obsolescence experienced by much
of the plant and equipment owned by firms in highly
competitive industries in the United States is well known.
Officials of several of the firms included in the study
have argued for accelerated depreciation measures before
Congressional and other groups for a lcng period of years.
Some relief was provided by the 1954 Code. Cther firms have
argued subsequently for additional relief, some of which has

been provided by the guidelines, investment credit, 2nd tax
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rate reduction. Ilicvever, in several of the firms inter-
viewed it was indicated that the problem cf obsolescence
was not particularly severe. The accelerated depreciation
methods should not be viewed as incentives for the firms
in the first categcry, but rather as relief from a previ-
ously competitive disadvantage. The latter group is
provided with an incentive continualiy to innovate and
modernize long-term assets in use, and may actually be
returned to its competitively advantageous position in
relation to the former grcup of compenies through tax
incentive provisions.

Only one point can be noted in regard to the second
reason listed above. A few executives indicated that
experience since adoption of acceleration derreciation
rethods has not shown that maintenance and repair outleys
will coincide with the widely held theoretical expectations.
These firms have experienced either relatively constant or
even siightly declining costs for maintenance and repairs.
With the charges for accelerated depreciztion declining
rather rapidly, the total annual costs involved in long-ternm
asset utilization has declined in these companies.

Several of the factors examined in the discussions of
other tax rneasures earlier in this chapter alsoc undoubtedly
affect the degree cf recognition of the incentive value of
the accelerated depreciation methods. Frebably the princiral
factors are the liquidity conditions experienced and the

crudeness of some evaluation techniques utilized. The 1-tter
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factor is esrecilally crucial since the value of the
accelerated depreciation prcvisions derend entirely on the
tining cf the tax savings that are reinvestable by the
firms. The use of the total wealth cr other time-adjusting
acceptance criteria would certainly enhance the likelihood
of recognition of the incentive value cof accelerated

derreciaticn.

SYD vs. DD3 Devnreciztion

Twenty-two firms use SYD almost exclusively for tax
depreciation purposes, whereas nine firms utilize only the
DD3 method. Five firms use both methods extensively (Table
3-3).

The principal reason given for choosing the declining-
balance method is its ease of application when the group
methcé@ of depreciation is utilized. The grouping of assets
under the guideline provisions may be expected to increase
the use of DDB over SYD. In fact, several firms using the
SY¥D and grouping procedures stated the difficulty in
evaluating cash flows resulting from individual projects
has precluded the adoption of time-adjusting accertance
criteria. The resultant continuation of these firms' usage
of the average RR and RF measures which blunt the recogni-
tion of the possible incentive value completes the
circularity of this reasoning process. Jeveral executives
stated that the main difficulty of the declining-balance

method when it is used cn an individual asset basis is the
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determination of switch points to the straight-line method,
and especially if salvage values are involved.

It is noteworthy that all but one of the firms
utilizing both the SYD and DD3 methods extensively for tax
purposes also apply primarily time-adjusting accerptance
criteria in project evaluations. The sensitivity of these
criteriz enable these firns to decide between the
accelerated methods in a ruch more discriminating manner
than i1s possible with averaging reasures. Two firms use
ccmputers to rscertain the most economically desirable
riethod, =nd if the choice is DD3 the prorer switch point to
the straight-line method is derived. Six of the firms
following declining-balrnce procedures exclusively also
utilize the time-adjusting criteria on some or all rrojects.
In five of these firms these criteria are the principal
ones used for all projects.

The principal edvantage of the SYD method is the
avoidance of switch point caliculaticns and the difficulties
arising from salvage values inherent in the DD3 appro~ch.
If zero salvage values are not assumed, the initial cost is
simply reduced by‘the estimated amount before applying the
annual SYD factor to calculate derreciation. Although it
is often viewed as difficult tc compute, the 3YD factor
results in cash flow patterns that are generally eaesier to
analyze in present value calculations than are flows result-
ing frcem the use of DD3. It was noted on prge 99 that
arithmetic gradient tables can be used to simplify the

analysis.
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Raticnale for Straisht-Line Derreciztion in Fractice

Three of the firms using straight-line rrocedures
for tax and book purposes have operated in tax loss
positions for several years. These firms understandably
wish to defer writing cff costs until taxsble income
conditions exist. Two firms using SL procedures arpeared
to be on rather shaky ground based on their rationale for
doing so. In both of these firms studies have aprarently
been made in the past and the decision was in both cases
to continue with 5L as the principal tax depreciation
rmethod. C(ne of these firms utilizes a before-tax accept-
ance criterion for evaluating most capital projects. This
fact could account partially for the lack of recognition
of the importance of accelerated depreciation. It should
also be mentioned that the interview at this firm revealed
that a high degree of obsolescence occurs on the assets
utilized and the competition in the particular industry is
rather severe. These facts would certainly suggest that
the use of accelerated derreciation may be nct only
desirable, but also correct from an income determination
viewpoint.

Another firm using SL for tax purposes is not in an
especially capital intensive industry, which may account
for the lzck of recognition of the possible infliuence of
accelerated depreciation. Furthermore, it was aclmnowledged
in the interview that in a previocus study of the desira-

bility of changing methods the estimated savings which
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could result from accelerated depreciation may have been

unduly low.

Summary

The theoretical discussion in this chapter has
shown that the investment credit, depreciation guidelines,
tax rate reduction, and accelerated depreciation provisions
enacted by Congress during the 1954-1964 decade can
definitely have substantial incentive effects on the capital
budgeting programs of business firms. Two new mathematical
acceptance criteria were set forth which can assist firms in
recognizing the two types of incentive values that exist.
The discounted equity rate of return was discussed in
evaluating the incentive influence on individual capital-
expenditure projects. The incentive resulting from a
greater supply of funds was examined by the total wealth
concept. This concept requires explicit assumptions about
future reinvestment and cost of capital rates, and evalu-
ations of alternative courses of action rather than
individual proposals.

Very few firms have recognized the substantial
incentive influences which can result on individual projects.
It was acknowledged in several of the interviews that a
small number of replacement decisions have been made earlier
than could otherwise have been expected in the absence of
the incentive measures. Although nearly all of the firms

visited have in fact derived some benefits from the invest-
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ment credit provisions, only about one-half of them
consider it explicitly in evaluating capital projects.
Approximatély 90% of the firms are following the guideline
procedures, but the benefits resulting from lower tax
depreciable lives were found to vary substantially between
firms, and even within firms between different asset
classifications. Thirty-six of the firms interviewed are
utilizing primarily accelerated depreciation methods for
tax purposes, and the SYD approach is substantially favored
over DDB. It was acknowledged in nearly all of the firms
that the tax rate reduction and the other incentive measures
have enhanced the supply of funds available for capital
expenditures. However, it was also stated that the funds
would have been acquired anyhow in absence of the pro-
visions. This statement implies that 1little incentive
influences have resulted from the tax provisions.

Some of the tax policy implications related to the
findings about the tax incentive provisions are presented

in Chapter VI.
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INITIAL INVESTMENT AND CASH FFLOW PROJECTIONS

Two stages in the capital-exnenditure decislion-raking
process were nentioned in Chapter II, and it was noted that
the typical chroncliogical discussion of these two sages has
been reversed in this study. The first stage concerns 2
deternination of the initial investment required and the
benefits expected from carital projects. The seccond stag
involves an application of mzthematical acceptance criteria
to deterniine the econcmic worthiness of each project.

The reversal of the discussion of these two stages
allowed a more penetrating examinatiocn of the various FFederal
incore tax incentive provisions that were set fcrth in
Chapter III. The infiuences of these provisions--notably
the investment credit, the guideline system, the tax rate
reduction, and accelerated depreciation--are at least pnrti-
ally dependent on some of the factors discussed in this
chapter. For example, ail four of the provisions influence
projects in substantially different wzays depending on
whether the initirl investment consists of cutlays for
working capital, plant and equipment, or for an econonic
factor the cost of which can be imrediately written off.

Salvage values of assets especially affect the guideline
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and accelerated depreciction influences on investrent
decisions. The basic thecretical -~spects of these and
other factors that can infliuence the initial investment
and cash flow projecticns for individual projects zre set

forth in the following pares.

orlvare Vauves and Terminal Tox Lffects--Theorsr

Salvage value can substantially influence the
economic desirability cf carital-experditure projects.
Several inccme tax provisions relating to salvage values
are considered in the following sections. The practices
found in the field study are subsequently set forth and

analyzed.

llew Acset S~lvace Value

(o) I

Salvage value consicerations are inextricably tied
to depreciation procedures followed for tax purposes. 1t
was stated on page 106 that high salvage values are favor-
able toward the declining-balance method rather than sun-of-
years-digits depreciation procedures, given a firm's cost of
caplital rate and the tax life of the asset. 3y shifting
forward a high salvage value through devreciation charzes to
earlier years the DD3 method is favored in present worth
terms relative to the SYD meti:cd. The basic principle
involved is the comparison of the present worth of ta:ies
saved through eariier depreciation allowances with the
present worth of salivage values expected to srise several

yYears in the future.
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Internal Revenue Code Secticn 167 (f) =zllows a
reducticn in saivage value estimates for assets acquired
after October 16, 1962.1 The salvage value to be considered
in determining annual chrrges for derreciation may be
reduced by as much as 10 of the tax basis of the asset.

For example, consider Illustration IV-1 below.

T1llustration IV-1

Assume an asset costing ,1C0,00C has an expected
economic life of 2C years, but the guideline life
for tax purroses is 10 years. Iurther assume a
salvage value of ;10,000 is anticipated at tnoy and
that a 12,5 ccst of capital rate is expected to exist
for the firm in question. The incore tax rate is
assumed to be 48;7.

The present worth of the 310,000 salvage value
amounts to 51,037 at toe If the straight-line method is
used, the tax saving which would result annually from
spreading the salvage 1f the asset is fully depreciated has
a present worth of $2,712. The 31,675 difference in
present worths of salvage value spread over the deprecia-
ticn period versus a lump sum at t2O could certainly
influence the yield and recovery period on this project
relative to a project without salvage value. If SYD rather

than strailght-line is the tax depreciation method, the

lFor a discussion of Code Section 167 (f) see 1265
Federal Taox Course (New York: Commerce Clearing louse,
Inc., 1964), p. 1137.
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present wortih of the resultant tax savings would amount
to »3,162. ZIZven more striking is tihie influence on the
total wealth that could be accurmlauted by too by depreci-
ating the salvage value over years one through ten., If a
125 reinvestment rate is assuned, the total wealth fron
the reinvested tax savings would amount to $3C,511, in
contrast to the ,10,00C availabie from the expected salvage.
Calculations for Illustration IV-1 are shown in Appendix B.

The foregolng illustration indicated tiie adverse
influence on the economic desirability of investnent
projects which can generally result fron salvarse values.
The specific factors which can lead to salivarge meliinc a
project less desirable are:

(1) hirh tax rates,

(2) hirh ccsts of carital,

(a) accelerated depreciation, and

(4) long-lived asscts.
411 of these factors need not be present to discriminate
against rrcjects with salvage value.? Indeed, the 43 tax
rate and 12 cost of carnital rates used above are simila
to those used by nmany business firms. Neither are the other
assuned relationshirs of the above mentioned factors
unrealistic. It should nct be assured however that a single
factor malles salvage values undesirable. DLach case beinc

evalu-ted should be examnined to see to what extent such

influences exist.

2These factors are elrborated on by Bierman and Snidt;
see pp. 115-117. Additioneal discussion of these factors in
this thesis is presented in Chapter V.
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Replaced Asset Values

A business firm has several alternatives as to what
can be done with an old asset that is currently being
considered for replacement. The principal alternatives
are selling the old asset outright, trading it in on a new
asset, utilizing it elsewhere within the firm, or discard-
ing it entirely. These four alternatives are considered
either implicitly or explicitly each time an asset is
replaced. The influences of each of these alternatives on
the mathematical acceptance criteria on the new asset
should be carefully examined. The alternative that has the
greatest favorable influence on the acceptance criteria
should be the one that is chosen if the new asset is in
fact acquired.

The income tax effects of the alternatives involving
the o0ld asset can vary substantially for different invest-
ment decisions. If the old asset is scrapped an abandonment
loss may be allowed by the tax authorities. This possibility
is examined in the next chapter in the section on effective
tax rates. The influence of selling the o0ld asset at a loss
is also discussed in the next chapter. Some of the multitude
of the possibilities invélving sales at a gain are discussed
in the next section of this chapter. If the old asset is
sold for its book value, the amount received should be
deducted from the necessary outlay for the new asset to
derive the incremental investment to be utilized for evalua-

tion purposes. This procedure can obviously enhance the
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econonic desirability of the new asset, but no tax effects
are involved unless a gain or loss results from the sale.

If the old asset 1s traded in, the tax basis of the
new one must be determined for future tax depreciation
purposes. For exauple, the tax basis of the new asset may
be derived by adding the tax basis of the traded asset to
any recognized gain and the additional investment (i.e.,
cash and "boot"), and then subtracting any "boot" received
on the transactions.3 As a result of this procedure, no
loss or gain (as in the preceding example) is recognized
and tax effects may not result immediately when the new
asset is acoquired. The prevention of immediate outleys
fcr taxable gains that would otherwise result if the old
asset is sold can certainly enhance the new asset's economic
worthiness.

The last possibility that needs to be discussed
briefly involves retaining the asset that is freed subse-
quent to the new acquisition. The value in use of the old
asset may influence the new acquisition favorably or
unfavorably, or it may be neutral in its effect. The
influence depends on the present worth of the benefits that
can be expected to be generated by the old asset when
utilized elsewhere in the firm. The present worth from

keeping the asset must be compared with the present worth

3See the discussion regarding Code Section 1031 in
1965 Federal Tax Course (New York: Commerce Clearing Hocouse,
Inc., 196%), pp. 1425-1426,
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effects from trading, scrapping, or selling it. The
alternative resulting in the greatest enhancement of the
present worth of the new asset is the most desirable use

of the replaced asset. Of course, as has been.true in
previous discussions, the alternatives can also be compsred

in total future wealth terms.

Gains on S-~les of Sections 1231, 1245, and 1250 Assets

Frior to 1962, an important advantage often involved
in the disposition of assets was the ability to qualify
gains or losses resulting from sales as long-term capital
gains or losses. It was extremely desirable tc depreciate
substantially an asset by assuming little or no saivage
value and then pay only a maximum tax rate of 257 of any
gains involved when it was sold. Two advantages resulted
from this procedure. First, depreciation allowances were
deducted from ordinary income which was taxed at the normal
statutory rate existing at that time (e.g., 527%), but
subsequent gains would be subjected to a maximum tax of only
25%. Second, the tax savings resulting from the "ordinary"
expense deduction for depreciation could be reinvested in
the meantime. The timing advantage is still generally
possible, but the capital gains saving is gradually being
eliminated by Code Sections 1245, 1250, and Revenue Ruling
62-92. Comments on the next several pages will show some
of the relztionships between crdinary income and lcng-term

capital gains that mey still result from sales of certain
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kinds of assets. Cecpital losses are discussed in Chapter
V.l+
Gains arising from the sale of deprecizble personal
property may be partially taxed as ordinary income under
Code Section 1245. Crdin~ry gains on sales for taxable
years beginning after December 31, 1962, are limited to

the lowest of:

(1) a recomputed basis less the adjusted basis,
or

(2) the receipts realized less the adjusted
basis cf the prorerty.

The adjusted basis of an asset is generally its
initial cost less allowable depreciation for tax purposes
for the period held. The recomputed basis is equal to the
adjusted basis plus the derreciation allowable for tax
purposes for years beginning after December 31, 1961. Con-

sider Illustration IV-2 below.

J1llustration IV-2

Assume a machine costing 4100,C00 was acquired
on January 1, 1960, and was expected to prove useful
and be depreciated over 10 years. Assurme further
that the double declining-balance method has been
used for tax purposes and that the asset 1s sclé for

+70,000 on December 31, 1965.

&lﬁiﬂ-a pPp. 1503-1539, These pages contain an
indication of many of the complex interreletionships between
Code Sections 1231, 1245, and 125C and Revenue Ruling 62-92.



124

The asset's adjusted basis on December 31, 1965, is
$26,21%, The post-1961 derreciation amounts to 537,786,
which results in a recomputed basis of §64,C00. The total
taxable galn is based on the receipts realized less the
ad justed basis, or $43,736. However, since the recomputed
basis less the adjusted basis is $37,786, #nd is lower than
the total gain, this figure is the amount taxable as
ordinary incorme. The remaining 36,000 gain is taxed as a
Section 1231 gain. In essence, the post-1961 derreciation
that was deducted from ordinary income during 1962 through
1965 has been recaptured and only the gain exceeding the
recaptured sum is to be treated as a long-term capital gain
tazable at the 25% rate. If the asset had been sold for
%45,000, the entire %18,786 gain would be taxable as
ordinary income since the recomputed basis iess the adjusted
basis is unchanged and 1is substantially larger than the
total gain.

The influence of Section 1245 should be considered
for both o0ld assets held and new asset acquisitions being
contemplated. Once again, it should be mentioned that one
of the principal factors to be considered 1n an economic
evaluation is the total future wealth which can result from
reinvesting the tax savings from accelerated depreciaticn
prior to the recapture effects at the time of sale. Although
the door is being effectively closed on many capital gains,
the important advantage which results from the time factcr

in the reinvestment process still exists.
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Another important factor concerning the depreciation
recapture provisions should be mentioned. As stated in the
previous paragraph, the purpose of Code Secticn 1245 is to
close effectively the loophole which enabled firms to con-
vert ordinary income into long-term capital gains. However,
this new provision discriminates in favor of retaining the
0ld asset in a replescement type decision. In the previous
example, if the asset costing $100,00C on January 1, 1960,
was to be replsced by a new asset on January 1, 1966, the
incremental investment for the new prcject would naturally
be higher than previously by the difference between the old
capital gains tax and the new tax on an ordinary income
basis. ©Such a difference could certainly result in deferring
the replacenent of the old asset.

The Revenue Act of 1964 included a provision attempt-
ing to close the capital gains locphole that was discussed
in the previous section which had been left open by Sectiocon
1245 for depreciable real property. While the purpose of
Section 1250 was basically the same as Section 1245, the
details differ substantially.

Real property was not included in the recapture
provision applicable to depreciable personal
property because Congress recognized the problem
where there is an appreciable rise in the value
of real property attributable to a rise in the
general price level over a long period of time.
Section 1250 . . . takes this factor into
account. It makes sure that the ordinary income

treatment is applied only to what may truly be
called excess depreclation deductions.

5Ibid., pp. 1520-1521.
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Thus, 3ection 1245 applied to # 11 depreciation after
a given date, and not just "excess" depreciation. Any gain
on a Section 125G asset resulting from a post-1963 sale
within the first year of acquisition is taxable as ordinary
income to the extent of depreciation taken since 1963.
Gains resulting from any sales after assets have been held
more than 10 years are taxable entirely as Section 1231
gains. Gains resulting from sales in the second through the
tenth years may be taxed partially as ordinary inccme and
partially as Section 1231 gains. Ordinary income is calcu-
lated as a percent of the excess of post-1963 accelerated
depreciation over straight-line depreciation for the same
period of time involved and is based on the following rules.
(1) 100% of the above mentioned excess is
considered ordinary income for sales
between the 12th and 2Cth nmonths
following acquisition.
(2) Section 1231 gains treatment allowed is
based on 1l per menth for each month the
asset is held beyond 20 months through
the 1Cth year (or the 120th month).

Consider the following hypothetical situation involving a

Section 1250 acquisition.

Illustration IV-3

Assume a building costing $1,000,000 was
acquired on January 1, 1962, and was sold for
350,000 on December 31, 1965. If the expected
life was 20 years and DD3 depreciation procedures
were used, the adjusted basis on December 31, 1965,

should amount to $656,100.
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The total gain cn the sale of the asset is 193,900,
Since it has been held for 48 months, the excess of
declining-balance over straight-line depreciation is
$143,900. The total gain is divided into ordinary incone
of %$103,608 and a Section 1231 gain of 90,292. Thus, at
ieast a portion of the accelerated depreciation which reduced
the asset basis has been recaptured as ordinary income. 1If
the asset had been sold for only $750,000 the gain of
$93,900 would have been divided into a Section 1231 gain of
w26,292 and ordinary incone of 467,608. The total gain in
the latter case is less than the $1H3,9OO excess depreciation,
but is partially treated as a capital gain because the hold-
ing period has exceeded the 20-month minirmm by 28 months.

The preceding comments about the advantageous and
discriminatory elements of the Section 1245 recapture
provisions are relevant for Section 1250 assets and trans-
actions. These elements should be considered carefully in
analyzing the economic worthiness of capital projects.

Although Sections 1245 and 1250 have resulted in
reducing the influence of Section 1231 gains on some invest-
ment transactions, the possibility of such treatment still
exists for certain assets included under Code Section 1231.
For example, it is still possible to have gains resulting
from sales of land taxed at a maximum rate of 254. The
important influences of capital gains treatment on economnic

evaluations should be recognized irrespective of whether a



128

replacement type decision or an entirely new asset with
expected future terminal value 1is being considered. The
recovery periods, present worths, and total future amounts
of wealth that may result can be substantially altered by

capital gains factors.

Salvage Values and Terminal Tax Effects--Practice

The preceding pages have included discussions of many
of the theoretical considerations of terminal tax influences.
Table 4-1 indicates the number of firms that are considering
such influences. The following sections include the primary
reasons given'%y firms for not considering salvage value
factors.

TABLE 4-1

SALVAGE AND TERMINAL FACTORS CONSIDERED
IN PROPOSAL EVALUATIONS

Factors Firms

Net Asset Salvage Value 33
Replaced Asset Values:

Salvage 37

Undepreciated tax basis 13

Alternative use 32

Gains on Sales of Section 1231, 1245, and 1250 Assets 32

New Asset Salvage Value

Table 4-1 indicates that in three-fourths of the firms

included in the study the estimated salvage values of new
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projects are usually considered explicitly in the evaluation
process. In the eleven firms where saivage values are not
explicitly considered at least four primary reasons were
apparent.

(1) Salvage values are not predictable with any
degree of accuracy beyond more than a few years.

(2) The amounts involved are generally quite small
or slightly negative.

(3) The use of group or composite depreciation
procedures generally precludes the consideration
of salvage values.

(4) Several of the firms evaluate projects on a
before-tax basis.

The difficulty of estimating salvage values many years
hence is certainly not a matter to be viewed lightly. Even
slight degrees of accuracy and sophistication in this area
require many years to cultivate. However, the fact that at
least one firm in each of the industries surveyed can and
does attempt to estimate salvage value where it may be
important indicates that the task is not at all impossible.
Most of the executives in these firms feel their efforts are
generally well spent in ascertaining future salvage values,
and that some attempts in this direction are imperative to
evaluate projects prorerly.

The fact that saivage values are ignored in firms
that are using pre-tax acceptance criteria causes still
another "scrambling" element in the ranking of capital-
expenditure projecté. What the ultimate influences are can-

not be readily determined. Furthermore, it should be




mentioned that even in those firms that give consideraticn
to salvage values, but which are not using time-adjusting
measures, it cannot be expected that salvage influences
will be consistent over a period of time in the investment
decision-making process. The averaging technigues utilized
in both the rate of return and reccvery pericc measures
would scramble the resulting influences of salvage values
in an unpredictable fashion.

Although taxable gains and losses are not generally
relevant when composite or group depreciaticn methods are
used, some cash receipts may be expected upon retirement of
the asset and should be considered in the evalustion of
such projects. Although the tax depreciaticn may not be
distinguishable for individual assets under these methods,
this fact should not prevent a firm from ascertaining what
the fair market value of the asset may be in the future.

To do otherwise could certainly change the accept-or-reject

decision for some projects.

Replaced Asset Values

llost of the reasons discussed in the preceding section
were also cited by the seven firms that do not consider the
salvage wvalue of a replaced asset in calculating the
incremental investment in a new project. The only other
reason mentioned to a2ny extent was the desire to rsscertain
the total commitment to =2 new project. This factor is
certainly important in considering the overall capital-

expenditure program of a firm, but is erroneous when applied
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to the decision-making process for specific assets. lany

of the firms interviewed merlke calculations on both bases,
i.e., on a gross investrment and an incremental investment
basis which includes a reduction for the repl-ced asset's
salvage value. This kind of approach probably results in

a more informed decision-maker and is quite desirable as
long as the grossing procedure is not allowed to cloud the
real issue--the incremental investment and benefits relating
to specific procjects.

llew projects that do not involve replacenents of
existing assets are discrimin-ted against by salvage values
on rerlacement-type projects. No substantial efforts to
explicitly consider such discriminations in the decision-
making process were appsrent from the field interviews.
Several firms visited consider the accounting book value of
the replaced asset in the evaluation process. This book
value "block" as it is usually called, is not relevant to
the decision to scquire a new asset except to the extent
that book value coincides with the undepreciated tax basis.
Furthermore, this "block" discriminates against the new
asset when the book value exceeds the tax basis.

The terminal factor receiving the least amcunt of
attention by the firms visited in the study is the undepreci-
ated tax basis of assets exchenged for like-kind assets. The
principal reason for ignoring this factor is its lack of size
in absolute terms. Approximately 70,5 of the firms do not

conslider this factor. lost of the firms interviewed stated
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that such exchanges do not occur frequentiy, and the tax
basis is generally quite small when trade-ins are nrde. A
few of the firms that consider salvage vaiue cn sales of
repleced assets acknowledged the inconsistency in not
treating exchange transactions accordingly.

As shown in Table 4-1, twelve of the firms visited
do not consider the alternative use value of assets freed
as a result of implementing a new project. The m=in reasons
given were as follows.

(1) Assets are seldom used elsewhere in the firnm,

and when the situation does arise the amounts
involved are quite nominal.

(2) The concert of opportunity costs or alternative
use va.ues 1s too difficult to be implexented
by most erployees.

(3) The subsequent use of the asset retained is
unrelated to the new acquisition. This idea 1is
based on the premise that two sssets were needed
anyhow by the firm.

The idea that opportunity costs are too difficult to
implerent in most decisions is arguable only to » certain
degree. However, ruch the same point was made regarding the
use of present worth techniques for evaluating projects
prior to their actual implementation in most firms. 1In
fact, one of the firms where this reascn was mentioned has
one of the most sophisticated capital-expenditure analysis
programs examined in the study, and its erployees reportedly
had relatively little difficulty in starting to use present
worth techniques.

Whether an oid asset that 1s released is either

cause or effect is also » question of fact, =nd is not
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subject to dispute in some firms. If the old asset becomes
deficient or outrnoded in its current usage, and results in
a new asset being scught which subsequently releases the
former for usage elsewhere, then the benefits and invest-
ment of the new asset should reflect this fact. If however,
the firm is merely expsnding and a new machine is acquired
and the old one is moved to =nother line where its
efficiency remains intact, then ignoring the alternative

use value is correct. It should be apprrent that a rather

fine line exists for distinctions of this nature. It is

nct, however, a question of semantics as was contended in

one firm.

G~ins on Sales of Sections 1237, 1245, and 1250 Assets

The depreciation recapture procedures ocutliined in
Revenue Ruling 62-92 and Code Sections 1245 and 1250 have
not had a substantial impact on most of the firms visited
in the study, 2lthocugh roughly three-fourths of them consider
such procedures when they are relevant (Table 4-1). The
reasons listed for ignoring salvage values in the rpreceding
prges are once again relevant. Furthernmore, the time pericd
these preovisions have been applicable does not seem to have
been long enough for them to have had any substantial
influence on the thinking and evaluation process of the
executives in many firms. lNost of the assets sold by the
firms visited were acquired at least several years ago »nd
a substantial portion cf any gains had arisen from excess

depreciation prior to December 31, 1961. This portion of
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the total gain wouid be taxable under Section 1231 or as
a iong-term capital gain. It is quite probable that the
apility of firms to reduce expected saivage value for
acquisitions under Section 167 (f) will result in more
gains from sales in the future, and impress upocn business
executives the importance of the need for considering gains
in the evaluation process that will be subject to ordinary
income rates rather than a 25% maximum.

Une additional reason given for ignoring Section '
1231 gains in the evaluation process should be mentioned.
A few firms indicated that capital gains were approximately
offset by capital losses each year and thus no attempt was
made to consider either. \hile such reasoning may be
logical from an annual tax determination viewpoint, it is
not necessarily logical from an indivicdual project evalua-

tion viewpoint.

Working Carital 2nd Income Tax Effects--Theory

The principles involved in the initial and terminal
influences discussed in the salvage value sections are also
applicable to working capital needs for investment projects.

Yost important investment projects considered by
business firrs involve initial buildups in cash bal~nces,
receivables, »nd inventories during the early periods of a
project's life. A gradual liquidaticn of so-called current
or working assets 1s also usually normal as the productivity

of the plant and equipment declines in later years. To the



extent that a given absolute level of current assets is
required for a project, the funds so invested should be
viewed as at least as fixed as the outleys for machines

or buildings to which they are related. As long as funds
are tied up in inventcries, receivables, and cash bal=nces,
an adequate return is just as necessary for them as for
plant and equipment outirys if the project is to be

economically viable. If predictable changes in working

capital needs occur over the life of a project, the

further locking up or unlocking of cash should be explicitly

considered for evaiuation purposes.
Cne of the principal tax influences relates to

inventories. Cash outlsys are mr~de in the early years of a

project's life for wages, raw materials, and other produc-
tive factors. Some of these outl~ys are often lodged in
inventories at the end of the accounting period and thus
will not be deducted as expenses for taxation purroses. This
procedure results in income tax outl-ys being higher in the
early period than they would otherwise be if all cash

expenditures were expensed. In subsequent accounting

periods these items will be exrensed as the inventory is
liquidated. Taxes during the later pericds will thus be
lower.

Some disagreement still exists in the literature as

to the best way to calculate the investment in working

capital. ost authors suggest that the increased investment
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for cash, receivables, and inventories should be reduced
by the current trade accounts payablé which could be
expected to occur from the increased activity. The assump-
tion is often made that the working capital ratio is
unchanged in the process of estim~ting accounts payable.
This method is supposed to show the use of cash involved in
the permanent increase in net current assets.6 Further-
more, changes in net working capital should be shown as

cash flows over the project's life. This approach to

estimating workxing capital needs and changes is relstively

easy to implerent. 1In addition, it is generalily consistent

with the usual approsch taken in calculsting a cut-off rate
with which the project's rate cf return will be compared.
Non-interest bearing current liabilities are usually
ignored in calculating cost cf capital cut-off rates. 2=y
netting such lizbilities against current asset needs, they
are effectively "counted" in the evaluation preccess.
Conceptually however, there seems to pe little logical basis
for this type of distinction between short-term sources and
uses of funds and those that are generally construed as
being Zonger term in nature.

A thecretically correct alternative for calculating
the tax effects of woriting capital items is to project ail

cash flows in the future including leads and lags in

receivabies and prcyables. However, this prccedure may often

®See Bierzan and Smidt, pp. 11%-115, for an
elrboration of this viewpoint.
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be extrerely difficult zné Time consuning to implenment for
individurl projects. The differences in results between
these tw:s metheds cf estimating working capital may often
be so sn~ll that exrediency would dictate the former being
rreferable.

The examples in previous sections have indicated
the rresent werth and total future wealth infiuences that
can result from lorge eariy or ternmins’ cash nficus cr
cutfiows. Thus, nothing can he gained by acdditional
illustrations fcr weriiinz capita’ influences ukiich are
similar in principle. The primary roint that needs tc be
recognized here is the discrimination against projects
invelving working capital needs when comprred with projects
that do not involve such outl-ys. The latter category nmay
be favored over the forner, since funds are not tied up for
long periods of time or subseacuently being released on a
dollar for decllar basis without any return on the invest-
ment. The higher the cost of capital ~nd reinvestment rates
for such periods the greater the discrimination will be
against projects involving outlrys for working capital.

Cne factor should be menticned in faver of prcjects
involving working capital outl-ys. Since such expenditures
will often be returned dollar for dolilar the risk element
inherent may not be as great as on a project involving fixed

facilities all of which can beccne obsolete overnight.

P
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wWorking Capital and Income Tax Effects--Practice

As shown in Table 4-2, only three firms visited do
not consider working capital explicitly as an addition to
the funds invested in plant and equipment for a project.
All three of the firms use non-discounting acceptance
measures, and two of them évaluate projects on a pre-tax
basis only. The executives interviewed seemed to be aware
of the inconsistency involved in treating working capital
and plant outlays differently in their evaluation processes.
A lack of relevancy appeared to be the principal reason for
this procedure, but total working capital investment was
not at all insignificant in two of these firms. Another
important problem in these firms has been the inability to

allocate the total amount of working capital to specific

projects.

TABLE 4-2

WORKING CAPITAL FACTORS CONSIDERED
IN PROPOSAL EVALUATIONS

Factors Firms

Working Capital Considered as Capital Expenditure: L1
Gross current assets 18
Gross current assets minus current trade payables 18
Others 5

Working Capital Included in Recovery Period
Derivation 32
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“ighteen firzs consider worliing capital on a gross

basis withcut netting pryables against current assets. The

primary reason for this policy is the conservatism involved

in showing the total commitments for a project. Several of

these firms also utilized non-disccunting acceptance
measures, and the working carital items were not on a cash

low basis.

Approximately one-fourth of the firms interviewed

ignore working capital in calculating the recovery period

for projects. hile this approach is consistent with the

theory of traditional recovery period calculations it is

erroneous for progressive recovery periocd purpocses. A firm

cannot break even until ail funds ccrmitted to a project

are returned with a minimum yield being earned. TFurthermnore,

no logical basis necessarily exists for ignoring worliing
capital outlrys for one accertance criterion and considering
then for others.

-3
1

Sighteen of the firns visited follow the practice of
considering working capital on a net of trade pryables basis.
Several of the executives in these firms stated that to do

otherwise would be inconsistent with their cost of capital

cut-off rate calculertions. In many cf these firms working

capital is considered only on rather large major projects.
The primary reason cited fcr this practice wes an inability
to derive working capital flows for smaller projects even
though they were often acknowiedged as being relevant.

Five firms either netted cash and trade payables or

ignored them entirely for evaluaticn purroses on the grounds



50

of their imrmatericlity. This ersgument obviocusly cannot

be refuted,

Corital Timenditure vs. Current I

S LITTONSC = -

Theory and Practice

Several options exist in Federal incone tax regula-

tions that allow firzs a choice as to whether outi~ys will

be exrensed in the current year or capitalized and

amortized over scrme future pericd. These options influence

both the amount considered as initial investrent and the

future cash flow prttern for new projects. The following

pages inciude a brief discussion of the thecry and practices

relrting to sone of these cptions.

Research and Develonment

The expenditures by business enterprises fcr research
and deveiopment are often considered the wellspring of the

long=-term industrial growth in the United States. It can

be argued that virtually all expencditures for so-ca’lec

fixed rlant and equipnent sten ultimately from vrevious

research endeavors. Code Scection 174 provides firms with

an option to either expense such outleys imediately cor to

capitalize and arortize them over some future period.7 The
critical prcblewm from a capital budgeting viewpoint is the

inability to relate specific benefits which can be exgpected

"For a discussion of Codé Section 174 see 1965
Federal Tex Course (llew Yorlk: Connrerce Clearing louse,
Inc., 196%), pp. 632-633.
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to result, and the duration of these benefits, to specific

dollars paid out for research. Only ten of the firms in

the study evaluate any of their research proposals using
essentially the same acceptance criteria that are utilized
for other capital-expenditure proposals (Table 4-3). It
is significant to note that while approximately two-thirds
of the companies in the study budget some or all research
and development outlays separately from both the capital

and operating expense budgets, only eight capitalize any of

these costs for book or tax purposes. Most of the firms

visited indicated the general line of reasoning stated above
in discussing why research and development costs are not

subjected to the same evaluation process as other capital

expenditures.

TABLE 4-3

FACTORS EVALUATED AS CAPITAL EXPENDITURES

Factors Firms
Research and Development 10
Major Maintenance or Repairs 8
Major Acquisitions 20
Leased Facilities 38

Businessmen are often chided that the immediate

write-off practices that were outlined above are ultra-

conservative and do not properly reflect net income from a

financial statement viewpoint. Wwhile this fact is hardly
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open to questicon in many instances, the time value of

rmeoney almost forces the business executive to follow these

practices. If a given cutiry can be made for either of

two projects which would result in the same earnings
before taxes anc¢ cost amortizotion, and if one c¢f these
rrojects involves research outlrys while the other is a

derreciable asset, the latter alternative may be decidedly

disadvantaged. Since under current tax rates 487 of the

research cutlry+wll be recoured almost immediately, the

rresent worth of this project would definitely be favered

over a derreciab e asset. However, it is rrobably more

did

important that the dollar investment remaining unrecovered
(and thus subject to risk of loss) is substantially less
for the research project and that the funds can be

reinvested almost immediate’y in other projects. The

ad

total future wea’lth that could thus accurmilate from the

deprecicble vreject may be substantially less than from the

research project. Acccrdingly, it is often mcre desirable

to increase revenues through research and develcpmeint out-

ieys than throuch plant and ecuipment exnenditures. 4 ncte

of caution should be scunded regarding this last peint,

however, If the benefits expected from a rrcject are low

in eariy years and high in later years it may be cdesircble

toc have a cost to zmortize against tlicse that zre exrected

in tlhe more distant future. The crucial factcr is once

P

again what can be dorne with the tex ocutlrys retained by

imredictely writing off research and development expenditures.
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The absolute statutory tax rate is an important
factor that influences the relative advantage of research

and development over tangible fixed assets. The present

worth of immediate tax savings resulting from research

and development writeoffs was decreased relative to the

present worth of tax savings from depreciation by the 47

tax rate reduction effected in 1964 and 1965. The tax

cut thus discriminates against research and development

outlays in general as compared with plant and equipment

projects. This discriminatory element was not found to have

importantly influenced decisions between the two kinds of
outlays in the firms in the field study.

Major Maintenance or Repairs

Accounting theory holds that outlays made for repairs
or maintenance which result in enhancement of the physical
1life or productive capabilities of existing assets should

be considered a capital outlay and entered in the proper

records accordingly. This treatment involves an estimation

of the future service potential of the existing asset with-

out the repairs, and what changes can be expected to result

if the outlays are made. Another alternative in many cases

i1s the disposition of the old facility and acquisition of a

new one as discussed earlier in this chapter. In making

such decisions, the extremely fine line between capital

outlay and current expense often becomes blurred and

indiscernible. The probable treatment by the tax authorities
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for these kinds of expenditures 1s a crucial element in

the decision between alternatives.

Table 4-3 shows that eight of the companies that

were interviewed consider major repair or maintenance

declisions 2s an integral part of their capital budgeting

vrograms. This type of outlay is subjected to essentially

the same analytical process that other capital expenditures
go through. This factor is definitely a strong point in
the capital budgeting programs of these firms, and is a
very desirable approach regardless of the tax implications.

The alternatives in this area of decision making are

inextricably interrelated, and should be treated accordingly

irresnective of the artificial separations sometimes

attempted. lMany of the firms visited seemed to agree with

the idea that major maintenance decisions should be evaluated
as indicated above, but have not generally made it a part

of thelir normal capital budgeting routine. However, several

companies have done so on large or unusual projects that
occasionally arise.

Other writings have indicated many of the special

problems involved in replacement vs. repair type decisions,

and have related what attempts business firms have made to

8
utilize appropriate techniques for solving them.

8Elly Vassilatou-Thanopoulos,

Financial Analysis
Techniques for Equipment Revlacement Decisions, Research
Monograph No. 1 iNew York: National Association of Account-
ants, 1965). This study reviews some of the theoretical
problems involved in equipment replacement decisions and

practices followed by a group of medium-sized firms in
evaluating proposals of this type.
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Innumerable tax factors including invesu.ient credit allow-
ances, accelerated amortization, capital gains or losses,
undepreciated tax bases, salvage values, and obsolescence

losses are all possible crucial items in the evaluation of

replacement projects. The influences of these factors on

investment projects in general has been demonstrated

throughout this thesis and further arithmetic examples are

not necessary at this point. 1In fact, many of the previous

examples involved replacement decisions although no
particular emphasis was indicated at the time. It should
suffice to note that the explicit recognition of the
integral nature of the outlays for major maintenance or

repairs in their capital budgeting programs should be

carefully considered by business firms. The treatment of

the multitude of important income tax factors that are

typically involved would immediately need to be reconciled

in the evaluation process.

liajor Acquisitions

The Federal income tax factors involved in the
acquisition of existing business entities are sufficiently
numerous and intricate that separate studies have been made
in this area.9 There were two principal points examined in
the fileld study that are related to such acquisitions.

First, an attempt was made to zscertain whether acquisitions

9J. K. Butters, J. LintnerZ and W. L. Cary, Effects

of Taxatlion on Corporate Mergers (Boston: Division of
Research, Graduate School of Business Administration,

Harvard University, 1951).
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are evaluated as capital exprenditures. Second, the
question was posed as to what income tax factors have
generally been involved in an influential way in the
decision-making process for such acquisitions.

Table 4-3 shows that slightly less than half of the
companies whose practices were examined in the study
evaluate acquisitions of other firms as capital expendi-
tures. Twelve of these firms have acquired a few small
conpanies over the past several years, and stated that tax
considerations had no influence at all on the acquisition.
Of the eight companies indicating that taxes were a factor,
none would indicate that they were of major or over-riding
importance. Several stipulated that tax provisions would
be more important from the viewpoint of the seller.10 1t
was indicated in the rest of the firms that acquisitions
have been immaterial in recent years.

The primery item specifically mentioned as having
any bearing on major acquisitions involved the excess of the
purchaser's cost over the book value of the assets as
carried on the seller's books. If the excess 1s assignable
to tangible assets, its subsequent amortization is generally
acceptable to the tax authorities. If the assignment is to
certain intangible assets, particularly goodwill, amortize-
tion for tax purposes 1s seldom possible. The financiel

influences of these tax consequences have been elaborated

lOIbid., p. 27. These comments corroborate the

findings of the earlier and exhaustive study of the above
noted authors.
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on at length in financial and accounting literature.ll The
only other factors mentioned by a few firms were operating
loss carryovers that might be used by the purchaser, and
the ability of the seller to engage in a tax-free exchange
for the assets or stock given up. Both of these items can
influence the bargaining position and subsequent final
price if the transaction is effected.

Interest, Taxes, and Carrying Charges
Code Section 266 allows the taxpayer the option to

capitalize certain outlays for interest, taxes, and carry-
ing charges if they are in fact in the nature of capital
expenditures.12 The firms interviewed in the study seldom
select the capitalization option. Only four firms capital-
ize such outlays on an occasional basis. The principal
reasons given for not dolng so were a general lack of
relevancy, and the immediate tax savings from expensing such

items.

Leasing and Income Taxes--Theory

Numerous articles have been written in recent years

in which lease financing arrangements have been examined in

1lprthur R. Wyatt, A Critical Study of Accounting for
Business Combinations, Accounting kesearch Study No. 5, (New
Yogk; American Institute of Certified Public Accountants,
1963).

12See the discussion of these factors in 1965 Federal
Tax Course6(New York: Commerce Clearing House, Inc., ’
pp’ 333‘33 .
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a rather penetrating fashion.13 It is now generally
recognized that lease rental payments include at least

two fundamental elements: charges for the use of the asset
and charges for the use of the capital of the lessor. Much
has been written concerning the proper method(s) for
recognizing these two elements separately in the decision-
making process, and of subsequently calculating a yield or
rate of profitability on a leased project. Three approaches
to leasing evaluatlions and the basic tax considerations
involved are set forth in the following pages. Consider

the example below.

Illustration IV-L4

Assume a project is being evaluated which would
entail lease payments at the end of each of eight
years that amount to $100,000. The project is
expected to earn $200,000 annually before consider-
ing the lease payments and taxes. These facts are

shown on the time scale below.

Lease payments Cash benefits before lease
payments and taxes
(100,000) (100 ,ooo/ (100,000) (100,000)
0 200,000 200,000 200,000 . . . 200,000
Vi w4 Vi yi /
4 7 7 I4 4
to tl t2 t3 . . . t8

Lror example, see D. R. Gant, "Illusion in Lease
Finaneing," Harvard Business Review, XXXVII (March-April,
1959), 121-1%2; and also R. F. Vancil, "Lease or Borrow--
New Method of Analysis," Harvard Business Review, XXXIX

(September-October, 1961), 122-136.
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The first step in one approach to analyzing leases
is to calculate the total present worth of the series of
lease payments. This procedure will allow a determination
of the equivalent amount which would be needed to purchase
the asset at time zero. Since leasing is in essence a
form of borrowing, the discount rate should be a pure
debt rate and is usually based on the firm's cost of long-
term debt on an after-tax basis. The total present worth
of the lease payments amounts to $701,969 when a 3%
discount rate is used. This amount is called the "purchase
equivalent" necessary to acquire the use of the asset. The
next step involves calculation of hypothetical annual
income tax outlays. This calculation can be derived by
viewing the present worth of each of the yearly lease pay-
ments as "depreciation equivalents" which would prevent the
outflow of taxes each year. Annual cash benefits after
deducting lease payments and taxes at a 487 rate would
amount to $52,000. When the "depreciation equivalents"
are added back the annual "cash flows" which would result
are as shown on the time scale below.

"Cash flows" = "Depreciation
equivalents"

"Purchase equivalent" +

Cash benefits
after lease
payments

(701,969) 149,087 146,260 143,514 . . . 130,941

/

-7

to

’/
t t ] . . [ t8

A
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These cash flows are now comparable to the purchase
equivalent Just as any normal net cash benefits are
comparable to the actual investment in a project when the
internal yield 1s calculated. The discount rate which
will equate the cash flow pattern shown on the preceding
time scale with the purchase equivalent is slightly 1less
than 12%. This rate is directly comparable with the pure
equity yield on other investment projects. Calculations
are shown in Appendix B for Illustration IV-Lk.

An alternative approach to evaluating lease projects
is briefly outlined below. Assume the firm in the preced-
ing example has an option to purchase the asset outright
for $640,000 rather than leasing. From an opportunity cost
viewpoint, the savings which would result from purchasing
the asset would be the annual $100,000 lease payments.
However, the firm would also gain annual depreciation
allowances which would amount to $80,000 yearly on a straight-
line basis. The incremental earnings or net cash benefits
after taxes resulting from purchasing rather than leasing
would thus amount to 90,400 annually. The rate which
discounts the net cash benefits back to 640,000 is slightly
over 2.73, and is calculated in Appendix B. This rate can
be viewed as the incremental yield or return from purchasing
instead of leasing. Conversely, it can be said that the
opportunity cost of leasing rather than purchasing is 2.77
after taxes. Since it was assumed earlier that the long-

term debt financing rate is 3%, the leasing arrangement from
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a cost basis is slightly more advantageous than borrowing
and subsequently purchasing the asset outright.
'Still another alternative to measure the attractive-
ness of leasing or buying is the total wealth concept.
Assuming funds are available to purchase the asset in
question, the alternative use of these funds until the
lease payments are made annually is a very relevant factor.
A decision to lease should then be made if the total funds
can be utilized on various shorter-term investments in such
a way that a greater total wealth can be accumulated than
would occur if the asset 1s purchased. Tying up funds by
an outright purchase often precludes the use of funds for a
number of relatively smaller but more profitable projects.
Of course, the assumption that short-term profitable
projects will continually arise is crucial a2nd may not be
warranted.
Leasing previously offered several advantages from a
tax standpoint. Three of these are discussed briefly below.
(1) Lease payments could be deducted on a more
rapid basis than depreciation on purchased
assets.

(2) Land was essentially depreciated 1in certain
cases while it could not be so treated if it
was bought outright.

(3) Both debt and equity financing costs were tax
deductible.

Since the advent of accelerated depreciation measures
in the 1954 Code the amortization of a purchased asset can

be Jjust as rapid as write-offs for lease payments, and is
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often more rapid. These depreciation provisions have at
least partially eliminated the first advantage mentioned
above.

When the lessee expenses the entire lease payment
as it is incurred, land is effectively amortized if its
cost 1s part of the total rental requirement. Thus, this
advantage still exists to a substantial degree and may be
important for certain kinds of lease arrangements.

Finally, to the extent that additional debt finan-
cing can result from lease arrangements without impairing
equity costs, the ability to write off the total financial
charges related to the lease is still advantageous.

One of the principal tax disadvantages in many lease
arrangements 1s the inability of the lessee to gain the
benefit of the investment credit which would otherwise be
available on a purchased asset. However, the benefit is
allowed to be directly passed on by some lessors when the
transaction 1s in essence an instalment purchase. 1In
addition, it may be indirectly passed on by other lessors
through lower rental payments.

One of the tax disadvantages from the viewpoint of
proponents of leasing used to be the favorable capital gains
treatment allowed if assets were purchased and subsequently
sold. As implied on page 122 much of this advantage is being
gradually eliminated by the depreciation recapture pro-
visions and lease arrangements will no longer be discriminated

against by this factor.
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Leasing and Incoxne Taxes--Practice

Although outlays for leases are not usually
included in the published figures for annual capital
expenditures, lease projects are subjected to essentially
the same evaluation procedures as other capital outlays
in thirty-eight of the firms visited (Table 4-3). In many
instances, the tools of analysis utilized for lease pro-
posals are more sophisticated and rigorous thon those that
are applied to more frequently encountered purchase typre
proposals. In a few firms, discounting techniques that
were first utilized for leasing proposals have subsequently
spread to use for other types of decisions.

The amount of actual leasing entered into by the
firms in the study varies substantially, but in over three-
fourths of them it is not important in terms of other
capital outlays. The most typical situation where leasing
arrangements have been advantageous have been automobile
fleets, computers and data processing machines, and other
facilities where high degrees of obsolescence weigh heavily
lon the decision. Certain transportation companies also
lease facilities to a great extent in relation to other
outlays. lNost of the executives interviewed stated they
are often confronted with proposals to lease facilities,
but usually reject them after careful scrutiny.

The principal tax advantage of leasing that was

mentioned in the firms visited was the ability to smortize



154

the cost of using land as was discussed in the preceding
section. Another reason offered in a few firms was that
special leasing arrangements had been devised so that the
effective after-tax financial costs were nearly zero.
Finally, several executives stated that the provision
allowing the invesﬁment credit to be passed on to the lessee
had resulted in a second look at leasing arrangements for

some projects.

Summary

This has been the first of two chapters considering
a number of tax factors that can influence the incremental
investment and cash benefits of new capital projects. The
theoretical emphasis 6n most of the factors discussed in
this chapter have involved either a terminal cash flow at
the end of a project's life, or an initial outlay which
could result in immediate or subsequent tax effects on the
cash flow pattern.

The income tax influences are generally considered,
although often incorrectly, by the majority of the firms for
such factors as working capital flows, salvage values for
both new and replaced assets, gains on assets sold, and the
alternative use values of repleced assets. The principal
reasons given by firms for ignoring these factors were a
lack of relevancy and the inability to predict the amounts
involved for specific proposals for more than a few years

in the future.
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Questions were asked in the field interviews in
regard to what items other than plant and equipment are
generally evaluated as capital expenditures. Research
and development costs, major acquisitions, major mainte-
nance or repairs, and interest and carrying charges are not
evaluated as capital expenditures by a majority of the
firms. The theoretical issues regarding the proper treat-
ment and analysis of these items are slightly cloudy at
besty, and the practices of the firms seemed to corroborate
the cloudiness.

Leased facilities are considered to be capital
expenditures by nearly 907% of the firms even though the
annual amounts involved seldom approach the size of other
outlsys such as research or major maintenance. The
substantial amount of technical literature pertaining to
enalyses of leasing decisions appears to have had an
important impact on most of the firms in the study. The
principal advantages, taxation or otherwise, are quickly
discerned and if they outweigh the advantages from purchased
assets the lease proposal may be accented. If not, the
proposal 1is usually summarily rejected.

The next chapter includes an analysis of the
effective tax rate used by firms, inflation and other kinds
of risk, and other more general factors which influence the

cash flows related to srecific carital »rojects.



CHAFTLR V
BROADER ISSUES: EFFECTIVE TAX RATES, RISK, AND INI'LATICN

This chapter concludes the examination begun in
Chapter IV of tax factors that can influence the cash flow
patterns of individual capital projects. However, the
illustrations and theoretical discussions in Chapter IV and
other earlier chapters were purposely simplified in many
instances. Cash flow projections were usually assumed to
remain at a constant level from year to year. Individual
capital-expenditure projJects were analyzed largely in
isolation from the rest of the firm. Various elements of
risk and uncertainty were ignored in most discussions. The
extremely important topic of the influences of inflation on
capltal investment analysis was skirted entirely. Income
tax rates were usually assumed to be equal to the existing
487 statutory levy. It is appropriate that the final major
chapter of this study considers these broader topics, and
their interrelationships with topics in earlier chapters
and with each other. The practices found in the field study,
eand their respective rationales, are again set forth and
briefly analyzed. Table 5-1 presents a summary of the
findings of practices involving some of the tax provisions

that influence the effective tax rate imposed on business
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firms. Table 5-2 indicates the practices found regarding
various treatments of risk in the investment decision-

making process.

Lffective Income Tax Rates

Some measure of profitability is the basis for
nearly all newly proposed capital projects of U. 5. business
firms. The profitability measures may be implicit or
explicit depending on the type of investment decisions.
involved. The absolute profitability on all projects is
reduced by the imposition of Federal income taxes. The
higher the effective tax rate the greater the reduction in
the absolute inéentive to invest in new projects. Further-
more, the tax is not neutral in its impact on the decision-
making process, and the relative position of individual
projects is often altered by the size of the tax rate. The
risks involved in different kinds of projects can also be
substantially altered by the size of the tax rate. Some of
the factors that influence the size of the effective tax
rate are examined in the following pages. The first section

considers the influence of operating loss provisions.

Operating Loss Deductions

Firm operating losses result from ordinary operating

income being lower for a tax year than allowsble deductions
for operating expenses. Deductions generaily result either

from outlsys made during the current tax year or from the
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amortization of the initial cost or other tax basis of
long-term assets in use. Although most of the following
discussion relates to the latter deduction, the prineciples
apply equally as well to current year expense outlays by
taxable entities.

The concept of a tax saving resulting from anortiz-
ing the cost of long-term assets was discussed in Chapter
III, and can be extended to =2n examination of various kinds
of tax losses discussed in this chapter. E. Cary Brown has
presented much of what 1s pertinent for this discussion.
Brown concerned himself with the lack of neutrality of a
proportional business income tax on the incentive to invest
in different types of capital projects. His discussions
were placed in the context of the present worth of the tax
saving resulting from depreciation allowances for the
initial cost of assets. His principal conclusions are stated
briefly below.1

(1) The effect on investment incentives of a pro-
portional tax levied on business income can be
neutralized (a) if the amount invested can bhe
deducted from taxable income in the year it is
made, and (b) if the Government will pay for ~ny
losses of the firm at the same rate as it taxes
the firrn's income. Neither adjustment talien
alone is sufficient to neutralize the effects of
the tax imposition.

(2) Depreclation of assets over a short veriod, such
as three to five years, would come reasonably

1k, cary Brovn, "Business-Income Taxation and
Investment Incentives," Income, &Employment and Public

Policxg Essays in Honor of Alvin H. Hansen (New York:
{. W. Norton & Co., Inc., 19435), Chapter IV.
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close to neutralizing the adverse effect of the
tax, provided the excess of depreciation or
other costs over income in any year can be
carried forward as an offset against future
taxable incone.

If depreciation for tax purposes is spread over

the economic life of an asset, the tax will
adversely affect investment incentives, even
though the Government reimburses business

operating losses at the rate of tax. Under such

a system of economic-life depreciation, incentives
to invest are more adversely affected za) the
longer-lived the asset in which the investment 1is
contemplated, (b) the higher the cost of investment
funds to the individual firm, and (c) the greater
the uncertainty of future income. These latter two
effects are particularly severe on the new or small
firm.

Incentives for replacement proposals are less
affected than incentives to make new investment.
The existing firm would have its advantages
furthered as against the new firm, because replace-
ment outlays would be a larger proportion of total
investment for the former than for the latter. For
similar reasons, the static firm is favored over
the growing one.

The effects as indicated in points (2) and (4) are
greater, the higher the rate of Federal income
tax.

In regard to point (1) above, the present worth of

the tax savings from deprecistion allowances grows as it is

shifted forward toward the time of esset acquisition.

However, the relative pre-tax position of investment projects

will not be restored unless the present worth of the depreci-

ation tax savings offsets the decrease in income due to the

imposition of the income tax. This neutraliization can occur

only if the asset is fully amortized in the year of acquisi-

tion.

A first-year write-off is a necessary condition for

complete neutralizestion, but it is not a sufficient condition.
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If taxable receipts for ~ business entity are less than
annual deductible exprenses the Government would need to
reimburse the firm for any such losses at the same rate
as revenues are taxed to insure compilete neutralizstion
for 211 projects.

The influences of accelerated depreciation indicated
in Brown's conclusions were discussed in Chapter III, and
need no further consideration here exce»t as they affect
operating loss provisions. Section 172 of the Internal
Revenue Code provides for the deduction freom taxable incone
in other years of net operating losses resulting in the

2 Net operating losses of corporations can be

current year.
carried back and offset against gross income for the three
previous tax years. Refunds of some or a2ll of the taxes
p2id in those years are possible. If a corporaztion's
operating loss deduction 1s not used up by the carryback
provision, the remaining portion may be carried forward for
as many as five years end deducted from gross income. If
the deduction is not exhausted within the succeeding five
years its benefit is lost to a2 corporation.

If provisions such as Code Section 172 were not
availeble, the effective tax rate would be higher over a

period of years for firms experiencing oreratingz losses and

fluctuating profits than fer firms heving a stable incorne

2For a detailed discussion of Code Section 172, see

1965 Federal Tax Course (New Yorlz: Commerce Clearing House,
Inc., 19 9 pp. l 03-16160
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strean. Some discriminction does exist in favor of
utility and other industries experiencing relatively
steady demand for services, but only from the carryforward
provision. The present worth of the future decrease in
taxes resulting from the loss carryforward is naturally
less than an immediate tax rebate that has been suggested
by Brown.

Annual losses should also be examined in relation to
specific capital-expenditure projects. The ability to pool
income and deductible expenses that are related to 2ll
assets utilized by a business entity enables losses lncurred
on certain projects to be offset against profits from
others. Taxes on income from profitable capital outleys can
thus be reduced by early losses that may result from new
projects as they are being brought on stream. In the
evaluation process of new projects a hypothetical rebate
should be added to the annual cash benefits for each year a
loss 1s expected. This procedure can certainly enhance the
economic desirability of some projects relative to others,
and especially in situations where long start-up times or
trial runs are necessary before a normal revenue pattern
is generated.

As shown in Table 5-1, only eight of the firms visited
in the fileld study have actuzlly experienced tax operating
losses in the past ten years. These firms have generally
attempted to recognize the absence of an income tax liability

in new project analyses since it could certainly influence
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TABLE 5-1
EFFECTIVE TAX RATE FACTORS IN PROPOSAL EVALUATIONS

Factors Firms

Operating Losses Experienced in Recent Years:

Parent corporation 8
Subsidiaries or divisions 30
Individual Proposal Losses Properly Considered 28
Abandonment Losses Considered Important 3

Section 1231 and Capital Losses Considered Important 10
Statutory Tax Rate Utilized 29

State Income Taxes Considered Properly 24

the final accept-or-reject decisions. Three of these firms
have utilized straight-line depreciation for tax purposes

in attempting to minimize the current period's tax loss,

and to defer the amounts to be deductitle until revenues are
generated in future periods. These firms have lost some tax
deductions for allowable amounts of depreciation due to long
periods of tax losses and the five-year carryforward limita-
tion. It should also be stressed that these firms indicated
that straight-line depreciation does not generally result

in a large enough annual charge to calculate properly net
profits or losses from an accounting viewpoint. Thus, not
only are these firms being discriminated against by not
being allowed an immediate rebate for operating losses, but

their tax losses and published financial statements are both
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being misstated by using the straight-line procedure rather
than more accelerated methods of depreciation.

One other important element of discrimination
involving the operating loss deduction allowed 1n the Code
should be mentioned. It was stated in Chapter III that the
annual allowable investment credit is generally restricted
to $25,000 plus 25% of a firm's tax 1liability exceeding the
$25,000 level., Credits in excess of this limitation may be
carried back three years and forward five years with certain
restrictions. Most of the comments in the preceding para-
graphs regarding discrimination are again relevant, since a
firm cannot receive the benefits from the credit provisions
unless a tax liability exists. The credits may thus be lost
forever due to a low and/or cyclical earnings pattern.3
While it may be argued that an inefficlient firm should not
be promoted by the tax laws, this view is a value judgment
and it can be Just as effectively argued that incentive
measures should not be discriminatory, and may be just what
such firms need to help pull them out of their financial
doldrums.

Slightly more than one-third of the companies inter-

viewed do not properly recognize the influence on the total

3A firm does not have to be operating at a tax loss
to be discriminated against by the investment credit
provisions in the Code. Firms that are expanding rapidly,
but are not yet earning large profits must also frequently
use the credit carry back and carry forward provisions since
low tax liabilities are being coupled with relatively large
investment credits.
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tax liability that results from some projects generating
losses while others generate profits (Table 5-1). Three
principal arguments were given for this practice.

(1) The accounting system is not sufficiently
refined to generate enough information about
most individual projects to make such
distinctions generally feasible.

(2) There is no rational basis for making any
such distinctions between projects.

(3) Each project should be made to "stand on its
own merits and not depend on tax gimmicks to
Justify its acceptance."
While the first reason may be a practical reality in some
firms, the latter two are theoretically weak and should not
be allowed to prevent a correct project evaluation where

the desired information is generated by a firm's accounting

system.

Abandonment and Retirement Losses on Business Property

If income taxes were not imposed on the profits of
business firms the size of the undeprecliated value of an old
asset would have no influence on the decision to replace or
discard it. Discussions in Chapter IV have shown how
salvage values in general can influence investment decisions
when the old asset 1s sold or traded in, but losses that may
result from disposition were not elaborated on.

When the usefulness of an asset held by a business
firm is suddenly terminated an abnormal retirement loss 1s
allowable as a deduction. If the asset is physically
abandoned the entire adjusted basis is deductible as a loss.
If an asset is retired, but is not disposed of, a deductible
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loss is recognized under Regulation 1.167 to the extent
that its adjusted basis exceeds salvage or falr market
value if the retirement:

(1) is abnormal,

(2) is normal and carried in a separate asset
account, or

(3) is normal and carried in a multiple asset

account and the tax depreciation is based

2ﬁet2§ci&£§.ﬁf the longest lived asset in
This regulation generally has the effect of an immediate
tax saving that should be related to the new asset being
considered for acquisition if it is the new asset which in
fact results in the disposition of the o0ld one. The overall
effective tax rates of business firms are thus altered, and
another scrambling element in the capital-expenditure
decision-making process results. The pre-tax rankings of
investment projects are altered by the imposition of the
income tax and the deductibility of these losses. Replace-
ments of undepreciated assets move up the ranking ladder
relative to replacements of fully depreciated assets, and
probably more importantly relative to new expansion projects
where replacements are not involved. Existing and statie
firms that have large amounts of replacement proposals
relative to new and rapidly expanding firms will have an

advantage over the latter due to the imposition of Federal

income taxes and these loss provisions.

41bid., pp. 1146-1148. See the discussion of
Regulation 1.167 (a) - 8.
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Only three firms indicated abandonment or retire-
ment losses are important with any degree of frequency.

Two of these firms attempt to consider what influences
abandonment would have on a new project's desirability if
it occurred suddenly and prior to the end of its expected
economic life. Approximately one-third of the firms
visited do not consider the effects of the abandonment loss
provision because it is seldom involved in replacement
proposal evaluations. This reason is not surprising in
view of the fact that nearly all of the firms in the study
write off fixed assets using accelerated depreciation
methods for tax purposes. The undepreciated tax basis 1s
normally rather small unless a project has to be abandoned
quite soon after acquisition. Irrespective of the lack of
frequency of occurrence however, these loss provisions
should not be ignored where they can substantially influence
the ultimate investment decision.

One other reason firms probably do not consider
Regulation 1.167 as being important relates to the accept-
ance criteria utilized for replacement decisions. As was
mentioned in Chapter II, many small replacement projects
are accepted after only a minimal (if any) effort is made to
apply mathematical acceptance criteria. Since only the
time-ad justing acceptance criteria can show the correct
impact of these provisions, and replacement proposals are
seldom evaluated with such criteria in some firms, it is not

surprising that the sensitivity of investment decisions to
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abandonment losses is often not recognized by business

firms.

Section 1231 and Capital Losses

The influence of capital gains on investment
decisions was discussed briefly in Chapter IV. Both
capital gains and capital losses influence the effective
tax rate a firm ultimately pays. If a replaced asset is
sold for less than its undepreciated tax basis, the result-
ing loss may be a capital loss or treated as such if the
transaction involves a Section 1231 asset. Capital losses
are generally first offset against capital gains and thus
prevent the tax outlays which would otherwise be necessary .
for the gains. If the capital losses exceed capital gains
a five year carryforward is available for corporations.5
However, most of the replacement decisions being made by
firms usually involve Section 1231 assets which are merely
treated as capital assets. Net 1231 gains are taxable at
the maximum capital gains rate of 25%. If Section 1231
losses exceed Section 1231 gains, the net losses are
deductible fully from operating income in the year incurred
and are not carried forward. This treatment of Section
1231 losses results in discrimination against projects
depending on when the asset is sold, and what gains are
avallable to offset the loss. The tax saving that results

from a deduction from normal operating income is obviously

51bid., pp. 1534-1536.
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worth hore than a 25% capital gain tax saving.

Less than one-fourth of the firms visited have
experienced a substantial number of losses on capital
assets and Section 1231 assets in recent years. Losses
were usually more than offset by gains in these firms.

The majority of the firms visited consider the influences
of Section 1231 and capital losses explicitly in evalu-
ating replacement proposals in the relatively small number
of cases in which the accept-or-reject decisions could be

influenced.

Parent-Subsidiary Relationships

O —

The Internal Revenue Code contains many provisions
that influence the effective tax rates paid by a parent
corporation and its subsidiaries. Only three such provisions
were examined in the field study: consolidated tax returns,
subsidiary operating losses, and foreign tax credits.

Consolidated Returns and Subsidiary Operating Losses.

A group of affiliated corporations can file a consolidated
tax return and be taxed as a single economic entity.
Interfirm transactions must be eliminated to derive the
single entity's net taxable income. Prior to the Revenue
Act of 1964, a 2% penalty rate was added to the 22% surtax
rate that was applied to consolidated net income. The
penalty was offset to some degree by the allowance of an

additional $25,000 tax exemption for each affiliate included
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in the consolidated return. Both the 2% penalty and
additional exemption provisions were eliminated by the
Revenue Act of 1964. For most large firms, the advantage
gained from the elimination of the former typically out-
weighs the latter's deletion from the Code.®

Approximately one-half of the firms visited in the
study were filing a consolidated return. Nearly one-fourth
of the firms interviewed indicated that for the first time
a consolidated return had recently been filed or was
currently being seriously considered. However, the primary
points of emphasis in this phase of the interviews were
the absolute levels of the tax rates used for evaluation
purposes and whether the same rates were used in evaluating
both parent and subsidiary investment projects.

Twenty-nine of the firms in the study that evaluate
projects on an after-tax basis utilize the current Federal
statutory rate (Table 5-1). Three firms use a 504 tax rate
primarily for convenience in project calculations. Five
firms use a rate that is considered to be an approximation
of the effective tax rate actually incurred from parent and
subsidiary operations. The effective tax rates obviously

vary between these firms, and are estimated by considering

6Ibid., see pp. 1918-1920, for a discussion of Code
Sections 1501-1504. Ample evidence was given in Chapter III
regarding the influence of a tax rate reduction on new
investment. The penalty elimination and tax cuts combined
amount to 6% for those firms that were previously filing
consolidated returns.
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many of the factors that are examined in this chapter.

When either the parent firm or any subsidiaries incur
a loss from operations the tax saving concept is again
relevant. For example, assume that one or more subsidiaries
are expected to operate at a loss for a given future period.
Since these losses can be offset against the operating
profits of the parent corporation for Federal income tax
purposes, the total tax paid will be less than the statutory
rate multiplied times the parent's profits. It is therefore
not logical to continue to deduct taxes in the cash flow
estimates for projects being evaluated by or for subsidi-
aries. Analytically, the net cash flows projected for the
subsidiary's projects should be increased by 48% of the
expected losses because they prevent an outflow for taxes.7
To do otherwise would result in discrimination in allocating
capital to new and growing subsidiaries that often incur
losses in the early years of operations. The present worth
and recovery periods of investments in such subsidiaries
are definitely enhanced by the ablility to offset losses
against other taxable income earned by the parent corpora-
tion.

Even if a consolidated return is not filed, the losses
suffered on individual projects undertaken by subsidiaries
should be recognized analytically in deciding between alter-

7The same principle applies to firms organized with
operating divisions or groups, but consolidated returns are
not involved.
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native uses of funds. The ability to carry such losses
back or forward was discussed in the first section of this
chapter, and should be explicitly recognized in the manner
discussed at that time.

Thirty of the firms visited have subsidiaries that
have operated at a loss in recent years (Table 5-1). Six-
teen of these firms do not explicitly recognize in the
evaluations prepared for subsidiary capital projects the
fact that no taxes may be expected to result from subsidiary
operations. Three primary reasons were given for including
an outlay for taxes in evaluating projects for subsidiaries
that have operated at a loss.

(1) Losses are not expected to persist for any
appreciable period of time.

(2) Losses are not generally predictable with
any degree of accuracy.

(3) Projects of the subsidiaries should be made

"to stand on their own feet just as must

parent capital projects."
The first two reasons are not generally arguable. However,
if losses are predictable to any degree and are expected to
persist beyond a year or two, nothing can be gained by
ignoring reality and blindly applying a rate for a tax
liability against subsidiary projects when none will in fact
result. Nearly all of the firms that make no such distinc-
tion for varying tax rates have foreign subsidiaries that
operate at a loss. Due to the varlability of foreign tax

rates, it seems even more imperative that these firms

explicitly recognize the possibility of discriminating
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against subsidiary projects that would otherwise be
economically desiratle.

Foreign Income. The complexities involving foreign

income and taxes could easily fill several volumes of
rather detailed discussions. Much has been said about
certain loopholes in the Code that concern foreign income,
and the attempts made by the Revenue Act of 1962 to close
the loopholes. No attempt will be made in this study to
survey all of the complexities involved in foreign income
and the taxes related thereto.

A credit for foreign taxes paid is allowed as a
direct reduction of the U. S. tax liability of domestic
corporations that hold a certain portion of the outstanding
stock of foreign firms.8 The credit is allowed upon
receipt of dividends from the foreign subsidiaries. A
credit is also available for taxes paid by foréign "con-
trolled" corporations even though the earnings have not bteen
distributed to the U. S. parent corporation.9 The primary
points of investigation in the field study were whether the

parent firms receive dividends from foreign subsidiaries,

81bid., see pp. 2403-2412, especially regarding Code
Section 901. Corporations also have the option to deduct
the taxes paid from gross income.

91bid., see pp. 2417-2419, for a discussion of
"controlled" corporations and Code Section 951-958.
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and what tax rates are applied in the economic evalua-
tions for sutsidiary capital projects.

Approximately three-fourths of the firms interviewed
have foreign subsidiaries from which dividends have been
received in recent years. Most of these firms have also
had foreign subsidiaries that have operated at a loss. As
noted in the preceding section, many of these firms still
apply a tax rate to the projects being evaluated for the
loss subsidiaries. Several other firms apply what is felt
will be the effective tax rate for the particular sub-
sidiary and country involved. The total rate may be higher
than the U. S. rate, and depends on the country in which
the subsidiaries are located. Ten firms even attempt to
recognize the influence that delays expected in repatriation
of dividends will have on a subsidiary's cash flow
estimates for particular projects. This approach is

definitely correct and highly desirable where possitle.

State Income Taxes

The last factor to be discussed that involves effec-
tive tax rates 1s the relevancy of state income taxes.
Thirty-seven states currently have corporate income taxes
with maximum rates ranging as high as 104. The economic
desirability of a project may thus be influenced substanti-
ally depending on the state or states in which it generates
revenues. Without becoming embroiled in the complexities

of a variety of state income tax laws, it can be generally
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concluded that some addition should be made to the Federal
income taxes imposed on capital projects that are also
exposed to state income tax levies. Whether all of the
details of individual state tax laws should be considered
in evaluating projects is probably open to question on the
grounds of expediency. The area of what income should in
fact be taxed in given states is still a very open and
disputed question. Some explicit consideration should
nevertheless be given for state income tax levies when
capital investment projects are being evaluated.

Twenty-eight firms earn income in states that have
corporate income tax laws. Thirteen of these firms include
the state income taxes in cash flow estimates as an
additional expense entirely separate from Federal income
taxes. This approach is certainly valid, and it highlights
in the evaluation process the differences in taxes imposed
in the various states. Four firms ignore state taxes based
on the grounds of irrelevancy. Several other firms add the
state income tax rate directly to the Federal rate. State
income taxes were acknowledged as having important

influences on certain projects in a few of the firms visited.

Risk and Income Taxes

Risk is such a multifarious concept that no attempt
will be made in this thesis to examine it comprehensively.
Nevertheless, no study of the influence of Federal income

tax factors on capital expenditure decisions would be
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complete without some consideration of the topic of risk.
The remaining pages in this chapter include a brief look at
certain sources of risk. The concept of time risk as it is
related to different kinds of capital projects is examined.
Several of the more useful methods that are used for
analyzing and highlighting the influences of risk on the
decision-making process are briefly discussed. The final
section of the chapter considers a type of risk that
influences all of the discussion in this thesis--the risk

of inflation or rising costs and prices.

Sources of Risk

Merrett and Sykes have presented a discussion of the
following sources of risk that are related to the capital
investment decision-making process.10

Risk from undertaking insufficient numbers of similar
projects.

This risk exists when business firms consider only
a small number of projects of a similar nature, and
arises even if completely accurate estimates of the
probabilities associated with different project
variables are possible. The risk still exists that
the mean profit from a given type of project will not
materialize due to the possible failure of the law of
averages operating with so few similar investments.

Risk from misinterpretation of projected data.

This risk results from the human element of mis-
interpretation and faulty forecasting of interrelated
factors that are involved in investment decisions.

Risk from bias in the data and its assessment.

Both the derivation and assessment of the raw data
for capital projects are subject to the risk of bias

loSee Merrett and Sykes, Chapter 6. Much of the
discussion in the rest of this chapter is a condensation of
some of the material presented by these authors, but with a
particular emphasis on income tax factors.
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on the part of the individuals involved in the
decision-making process. In addition, numerous
biases result from the income tax laws. Some of
these biases have been discussed throughout this
thesis. It is important that the decision-maker
knows that certain biases exist before he can be
unbiased.

Risk from a changing economic environment.

The past data usually utilized to assist firms
in projecting the future will not often remain
unchanged. Changes involving varying market shares,
prices, government tax policies, general economic
conditions, etc., are all important but often are
not controlleble by individual firms. Incorrect
decisions can result from a failure to consider the
possible influences of such external changes on the
decision-making process.

Risk of analytical errors.

Both the technical and financial analyses of
capital projects are subject to error. Nearly all
project analyses will have some errors of this type,
and consequently the risk of a faulty decision being
made is present. Much of the discussion in previous
chapters was related to the possibility of erroneous
financial analyses through the use of certain accept-
ance criteria. Furthermore, both the inclusion and
exclusion of most of the tax factors discussed may
result in faulty analyses. The possibility of
exclusion was discussed thoroughly, but equally
serious errors may also result if tax factors are
included but are either improperly included or the
results are erroneously interpreted.

The sources of risk discussed briefly above are not
necessarily mutually exclusive in their impact on investﬁent
decisions. Furthermore, they are related in many instances
to the element of time risk which is examined below.
Frequently the longer the time period related to an invest-
ment project, the greater the risk of error from data bias,

predictability of environmental changes, misinterpretation

of projections, and analytical errors.
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The Time Risk Factor

The element of time risk relates to the possibility
of sudden and complete cessation of the cash benefits
being generated by capital projects. The general importance
of how soon a firm could expect to break even from a new
investment has been discussed throughout this thesis. 1In
addition to the traditional recovery period approach, a
so-called progressive recovery period concept was outlined
in Chapter II. A substantial portion of the discussion of
the tax factors that have been examined in this study has
been related to their influences on a project's recovery
period. Indeed, the element of time risk is the major
type of risk that most tax provisions have been intended to
influence. Provisions such as accelerated amortization,
the depreciation guidelines, the investment credit, and
immediate write-offs of research and development costs have
all been related mainly to a more rapid recovery of the
investment in a new and possibly risky project.

A distinction between the time risk concept and other
sources of risk is an important one in the evaluation
process. Recovery period measures, and the influences on
them of the above mentioned tax factors, are related
entirely to the time risk element. These measures do not
generally highlight sources of risk other than the time
factor. Many of the firms visited either have not recog-
nized, or often do not explicitly consider, this important
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distinction. When the question was posed: '"Do you
consider risk explicitly in the decision-making process,
and if so, how?", the answer in approximately half of the
firms was, "through using a shorter recovery period
requirement." The other firms in the study indicated the
methods of analysis discussed in the next section were used
to consider risk elements--both of a time nature and other-
wise.

One further point should be made concerning the time
risk factor and the break-even or recovery period. The rate
of recovery is probably at least as important as the
absolute magnitude of the time period involved. For example,
it is important to know that an investment will be 80%
recovered in three years when the total payback period is
six years. Twenty-one of the firms using recovery period
calculations also consider the rafe of recovery explicitly

in project evaluations.

Approaches to Probability Analysis

Nearly all of the firms visited in the study utilize
some form of probability analysis in evaluating new projects.
However, most firms consider probabilities only indirectly
or implicitly. The individuals involved in the decision-
making process usually include their estimates of the
figures that have the greatest likelihood of occurrence.
These estimates are obviously based on subjective Jjudgment.

One of the difficulties that is involved in this approach is
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that the most likely value that is expected can have any
probability as long as it is of a higher magnitude than

the next most likely figure. Another problem 1is that the
most probable values can vary widely between different
types of projects, or even the same type of projects over
differing periods of time. Different probabilities for
many tax factors can substantially influence investment
decisions. To illustrate, consider an asset that costs
$10,000 and has an estimated useful life of five years.
Further assume a salvage value estimate of $2,000 is
included in the evaluation process, and that the expected
probability of this amount is 0.5. If the next most likely
estimate is that salvage value may be -$500, and the
probability is 0.45, then a lack of explicit consideration
of the latter possibility might easily result in an
erroneous decision when the project is compared with others
having different risks and probabilities.

Another approach to probability analysis that is
commonly discussed, but is much less frequently used,
involves the calculation of the mean or average expected
monetary value (EMV) for each quantifiable variable. Con-
sider the example below involving salvage values. The most
probable salvage estimate is $5,000, and is denoted Event S,.
The expected probability for S, is 0.6. The other two
salvage estimates are $10,000 and zero, and each has an
expected probability of 0.2. The average expected monetary
value equals the most likely estimate of $5,000 in this case,
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(1) x (2)
(1) (2) (3)
Event Probability Amount EMV
S3 0.2 zero zZero
1. 5,000
—— e —

but only because both the probabilities of the individual
events and the expected amounts of salvage values were
assumed to be symmetrical. If S; and Sy had probabilities
of 0.1 and 0.3 respectively, the expected monetary value
would amount to $4,000. This difference in the "expected"
salvage value could easily change the investment decision
in this case.ll Errors in this type of analysis may also
arise from weighting the probabilities of each event
accordinglto their relative arithmetic size when the proba-
bility of the probabilities may be substantially dissimilar.
If the 0.3 probability of event S3 in the second case above
had been "forced" due to a lack of knowledge about the
estimate, it should obviously not be given the same weight
as the probabilities of S; and S, if the latter are
completely certain at 0.1 and 0.6 respectively.

Executives in three of the firms stated that an

attempt to weight explicitly the probabilities of various

11This discussion ignores differences in the marginal
utility of money. The implicit assumption in the example
above is that the marginal utility is constant irrespective
of the dollar amounts involved.
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events 1s made in analyzing some capital-expenditure
proposals (Table 5-2). In several other firms it was
mentioned that a rough average of the most likely estimates

(e.g., two or three values) is used for many variables.

TABLE 5-2
APPROACHES TO CONSIDERING RISK IN PROPOSAL EVALUATIONS

— ——
— —

Approaches Firms
Probability of Expected Monetary Values 3
Sensitivity Analysis 34
Simulation by NModels L
Variable Cut-0ff Requirements 30
Calculation of Specific Price-Level Changes 24
Calculation of General Price-Level Changes 3

Sensitivity Analysis

Approximately three-fourths of the firms interviewed
utilize some form of sensitivity analysis in evaluating new
proposals (Table 5-2). Sensitivity analysis involves
changing the magnitude of certain crucial variables to
ascertain what influences on the economic desirability of
projects can be expected.

An illustration of sensitivity analysis is as
follows. Assume that a 104 price reduction is being con-
sidered for a one-year period until a firm's product can

gain a certain share of an existing market. Even though
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the desired share of the market can be obtalned, assume the
price reduction will make the product line operate at a

loss for the first year. As was noted in an earlier
section of this chapter, the ability to offset the loss on
one project against profits on others for Federal income
tax purposes may make the proposal acceptable. To test

the sensitivity of the proposal to price changes, an
alternative assumption may be that a 25% price reduction
should be considered. Although early losses would be
greater, the larger price reduction may result in a gaining
of the desired market share more rapidly. Both the size
and time value of the losses resulting from the hypothesized
price reductions can have an important influence on the
proposal. All of the factors involving taxation which have
been discussed in previous chapters can be analyzed, varied,
and further analyzed. Such variables as salvage values,
depreciable tax lives, immediate writeoffs or capitaliza-
tions, levels of expected tax rates, debt/equity ratios and
levels of expected after-tax capital costs, and many others
can be changed to determine how importantly different
project's desirabilities depend on them.

One particularly crucial problem that arises in most
sensitivity analyses is the inability of the decision-maker
to vary more than one or a few variables at the same time.
Frequently the interaction of variables cannot be easily
ferreted out. This problem has been alleviated somewhat by
a few firms through the use of model bulilding and simulation
techniques.
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Simulating Risk

Mathematical model building and simulating risk have
grown in importance in many areas of decision-making in
recent years. Barish has defined risk as:12

« « » the result of the variations in the values of

a variable which are caused by the actions and
interaction of many factors.

He has also stated that simulation means:13

e « o the use of a model which takes account of

those essentials of reality which are significant

to the decision-making objective. A decision is

reached by running various alternatives through

the model and comparing results. The model does

not have to look like reality, but it must give

the results which reality will give with respect

to the problems under study.

High-speed computers have been refined and developed

in recent years to the point where simulating risk may be a
very economical way to analyze certain types of capital
projects. The interactions of a variety of assumptions
that involve many different variables can be derived and
evaluated through the use of computer simulations. For
example, if subjective probability estimates and ranges of
values can be supplied for each factor involved in a capital-
expenditure proposal, a simulation of the resulting range of
internal yields or other acceptance measures is possible.

By considering the probabilities and interactions of the

12Norman N. Barish, Economic Analysis for Engineering
and Managerial Decision-Making (New York: McGraw-Hill Book
Company, Inc., 1962), p. 393.

131bid., p. 380.
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variables involved, computers will produce estimates of the
probability of reaching a given internal yield, i.e., the
probability of achieving a yield of 14% is 957 or higher.
Four of the firms interviewed have used computer
simulation techniques to analyze a few very large and
important investment projects. However, none of these firms
were any more concerned with tax factors than any other
crucial variables. Although the multitude of possible
‘values and probabilities for the tax factors discussed in
previous chapters could undoubtedly be handled through
computer simulations, the size of such an undertaking is

beyond the scope of this study.1l+

Cut-0ff Requirements

Another approach utilized for handling risk in the
decision-raking process is to vary the size of the cut-off
requirements for acceptance of projects involving different
types and levels of risk. After the internal yields,
recovery periods, or other criteria are calculated most firms
still must allocate capital between projects. The question
raised in the interviewing process was whether cut-off or

target requirements were used, and if so, whether they were

1l+For illustrations of simulation applications to
capital budgeting in general, see Leon W. Woodfield, "An
Experiment in Application of The Monte Carlo Method for
Simulating Capital Budgeting Decisions under Uncertainty"
(unpublished D.B.A. thesis, Department of Accounting and
Financial Administration, Michigan State University, 1965).
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calculated on an after-tax basis.

Several firms had an absolute minimum cut-off rate
of return, and nearly half of the firms had minimum
recovery periods. Executives in thirty firms indicated
their cut-off requirements would vary to some extent, and
would depend on the risk and nature of the projects
involved (Table 5-2). Accordingly, a proposal for the
replacement of a machine which will have little salvage
value and for which the expected cost savings are quite
predictable, would need to result in a much lower after-tax
yield than a plant to be built for the production of a new
and untested product. Executives in a total of thirty-eight
firms indicated that target or cut-off requirements are used
in the decision-making process.

Ample evidence has been presented in this thesis to
show that if cut-off yardsticks are to be compared with the
acceptance criteria utilized they both must be on an after-
tax basis.l? All of the firms that calculate their
acceptanée criteria on after-tax basis are consistent in

their comparisons with cut-off criteria.

The Risk of Inflation

The discussion thus far in this thesis has ignored
the possibility of anticipated inflation and its influences

l5For further elaboration regarding the need to use
an after-tax cost of capital rate in progosal evaluations
see, A. A. Robichek and J. G. McDonald, "The Cost of Capital
Concept: Potential Use and Misuse," Financial Executive,
XXIV (June, 1965), 20-49.
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on the investment decision-making process. Inflation 1is
a special kind of risk--the risk of rising ppices and costs
in both the economy in general and in individual firms.

At least two kinds of adjustments may be necessary
to properly calculate the yield on investment projects if
inflation 1s expected to occur. First, if specific price
or cost changes are expected, they should be explicitly
reflected in the actual cash flow projections for individual
projects. Twenty-four of the firms visited explicitly
recognize specific price level changes in project evalua-
tions. The primary reasons given by firms for not following
this practice were that price changes are unpredictable, and
are generally immaterial anyhow. However, several of the
latter firms have in fact experienced price depressions for
some of their products in recent years. Some of these firms
have also experienced increasing wage and other costs. When
these two factors are combined with even slight increases in
the general price level, the real yields on projects may be
altered substantially. Some explicit efforts should
certainly be made to recognize the interaction of these
factors in new project evaluations.

A second important adjustment in project evaluations
is necessary for the rate of general inflation that is
anticipated so that the future dollar receipts may be equated
in real presenf worth terms with the initial investment.
From an analytical standpoint, the adjustment need not be

nearly as difficult as is often thought. The adjustment for
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both the time value of money and anticipated general
inflation can be made at the same time by merely discounting

the expected receipts by the factor yielded by
R

(1+ 0% + 1)t
discount rate in the absence of inflation, (i) is the rate

when (k) represents the cost of capital or

of general inflstion expected, and (R) the dollar receipts
anticipated in year (t).

J1llustration V-1

Assume an investment of $1,000 at to is expected
to result in a cash inflow of $1,400 at ty as shown
on the time scale below. Further assume that the
cost of capital in the absence of inflation is 7%,
and the rate of anticipated general inflation is 3%.

(1,000) 1,%00
/ /
tg ty

The discount rate based on the preceding assumptions
is exactly 10.21%. By using the present worth factor for
104 however, the real present worth of the expected benefit
is approximated as $1,052. Calculations are shown in
Appendix B.

If annual receipts rise more slowly than the general
price level, the real yield on the total capital invested
will be less than the yield in the absence of inflation.

If receipts are fully responsive to the general rate of

inflation, the yield on total capital will remain unchanged.
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However, these conclusions are based on several rather
rigid and unrealistic assumptions. They apply only in

the absence of income taxes, and when the project involves
a non-depreciable asset that is financed entirely by
equity funds. As has been shown in previous chapters, if
a firm utilizes debt capital to partially finance invest-
ment projects, this fact should be recognized explicitly
in the evaluation process. Recognition is particularly
important when income taxes are imposed and inflation
exists. George Terborgh has succinctly analyzed some of
the influences of anticipated inflation on capital invest-
ment decisions. Two of his conclusions are stated below.16
The rationale for the conclusions of Terborgh are briefly
explored in the rest of this section.

(1) For a depreciable investment which is financed
entirely by equity funds, inflation will reduce
the real after-tax yield even if pre-tax
receipts are fully responsive to the expected
rate of general inflation.

(2) For a depreciable asset financed by both long-
term debt and equity, inflation will reduce the
yield on total capital even though pre-tax
receipts are fully responsive to inflation.

The effect on the yield on equity capital depends
on a number of factors such as the debt/equity
ratio, the cost of debt, the rate of inflation,
the tax depreciation procedures and asset

service lives, salvage values, and the level of
the statutory tax rate.
In regard to the first conclusion stated above, the

main factor influencing the yleld on equity capital is the

16George Terborgh, Effect of Anticipated Inflation
on Investment Analysis (Washington, D.C.: Machinery and
ATTied Products Institute, 1960), pp. 8-1k.
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amount and pattern of depreciation of the cost of the

asset. Since the monetary amounts of depreciation are
restricted to total historical cost, the tax deductions for
this factor do not move in response to general inflation as
is often the case for wages, materials, and other costs.

The real effective tax rate is therefore higher than it
would be if depreciation were calculated on a price-level
adjusted basis. The equity yield could remain constant in
real terms under these assumptions if the pre-tax revenues
were more than responsive to the general level of inflation.
Alternatively, if the after-tax revenues can be increased
by certain tax provisions the erosion of the equity yield
can be prevented. The incentive provisions discussed in
Chapter III--the investment credit, the tax rate reductions,
the guideline system, and accelerated depreciation--can all
enhance or at least prevent a deterioration of the real
equity yield on capital projects.

The results on project yields become substantially
more scrambled when long-term debt funds are included in the
analysis. When pre-tax revenues move in harmony with the
general price level, the real return to total capital will
decline as stated above in the all-equity case as a result
of the fixed depreciation write-off. However, it is
generally recognized that when inflation occurs the use of
debt can enhance the return to equity capital. This is
especially true due to the tax deductible nature of interest

payments for the use of debt funds. Before complete
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restoration can occur, the favorable influence of the use
of fixed cost funds on the equity yield must offset the
unfavorable influence of historical cost depreciation.
Terborgh has concluded that restoration will not generally
occur, even with fully responsive receipts, unless the
percentage of debt utilized equals the statutory tax rate
levied on income.17 Under the current 48% corporate tax
rate in the United States, a debt/equity ratio of nearly
1:1 would be required before the equity shareholders could
break-even in terms of pfe-inflation conditions.

Two other factors involving tax influences that
should be mentioned in a discussion of the impact of
inflation on new proposals are asset salvage values and
inventory valuations. Previous discussions have shown what
influences salvage values and various related tax gain or
loss provisions can have on investment decisions. To the
extent that the size of an asset's salvage value does not
respond to the general level of inflation, further mitigat-
ing effects can be expected on its real equity yield.

When a portion of the initial investment in a
project is’for inventories, the equity yield under the
mixed capital assumption may be enhanced by inflation.
Enhancement will generally occur only when the proportion
of debt financing is relatively high, pre-tax receipts are
fully responsive, and the Last-in First-out method of

171bid., p. 13.
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inventory valuation is utilized. The use of First-in
First-out procedures normally results in a higher effec-
tive rate in a period of general inflation, and the
additional burden generally falls on the equity share-
holder.18

Three of the firms visited make explicit efforts to
adjust cash flow estimates for general inflation for
projects being considered for some foreign subsidiaries.
These subsidiaries operate in countries that have experi-
enced rather high rates of general inflation in recent
years. Nearly all of the other firms in the study normally
apply higher recovery period or internal yield requirements,
or attempt other indirect means, to consider the influence
of inflation on capital investment decisions. None of the
executives interviewed stated that their firms attempt to
consider explicitly general inflation influences on new
investment projects related to operations in the United

States.

Summary

This chapter has included a brief examination of
certain factors that influence effective tax rates, various
types and approaches to analyzing risk, and the impact of
inflation on capital-expenditure decisions. These broader

issues cut across the entire decision-making process for new

lgIbido ) pp- 8-100
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project proposals. Some of the subtle influences on
specific proposal evaluations are either not recognized
or are frequently ignored by many of the business firms
in the study.

The executives in many of the firms interviewed
stated that the loSs provisions discussed in the preceding
pages are not usually explicitly considered in the evalu-
ation of individual proposals. The principal reasons given
in these firms were a general lack of relevancy due to the
size of the losses incurred annually and a basic disagree-
ment with the assertion that such distinctions should be
made in regards to specific capital-expenditure proposals.

Certain kinds of risk are considered in approximately
three-fourths of the firms through utilizing sensitivity
analysis for critical parameters. Variable cut-off
requirements are used in two-thirds of the firms to consider
risk in the decision-making process. Specific price and
cost changes are considered in slightly over one-half of
the firms, but general inflation is seldom considered
explicitly in evaluating individual proposals.

The conclusions of this study and certain tax policy

implications are set forth in the next chapter.



CHAPTER VI
CONCLUSIONS AND TAX POLICY CONSIDERATIONS

A recent study by Richard E. Slitor includes
estimations of the tax savings that are expected to result
from some of the tax incentive provisions that were dis-

1 S1itor estimates that the total

cussed in Chapter III.
savings during 1966 for the corporate sector will amount

to over $6. billion from the tax rate reduction, the
investment credit provision, and the guideline system.

The rate reduction is expected to provide at least half of
the $6. billion estimated savings, and the remainder is
divided relatively evenly between the guideline system and
the investment credit provision. This total tax savings
certainly cannot be viewed as inconsequential when it is
compared with the $61.6 billion projection for capital
outlays during 1966 that was revealed in the recent McGraw-

2

Hill survey. Additional indirect investment incentives

lRichard E. Slitor, "The Corporate Tax Cut:( What
Business Did with the 'Windfall,'" Challenge, XIV (March-
April, 1966), 26-28, 38, k0. ’

°The most recent survey is summarized in the article,
"Full Steam for Spending," Business Week, No. 1911 (April
16, 1966), pp. 37-39.
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can be expected during the coming year from the multiplier
effects of the tax savings, and more importantly, from the
multiplier effects caused by the individual income tax
rate reductions in the consumer sector. The conclusions
in the next section must be examined with these and other

factors as a frame of reference.

General Conclusions

The following general conclusions were derived
primarily from the field interviews that formed the basis
for the research for this thesis.

(1) The vast majority of the executives in the
firms that were visited stated that only
nominal incentive effects have occurred in
terms of the economic desirability of
specific capital projects.

(2) The general supply of funds effects from
the investment credit, theguideline system,
and the corporate tax rate reduction were
generally described as moderate in most of
the firms visited in the study. These
moderate funds effects at least partially
corroborate the unshifting results for tax
rate reductions discussed in the Musgrave
study that was mentioned in Chapter III.

(3) The actions of the firms in the study, and

the corporate sector of the economy in
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general, that have been reflected in the
tremendous surge in plant and equipment
outlays in the past few years contradict
the first two findings stated above. The
size and rates of increase for such outlays
imply that the actual stimulus from the
incentive measures has been somewhat
stronger than was acknowledged in the field
interviews. This possibility suggests even
greater corroboration of the Musgrave thesis
than was noted in the preceding conclusion.

The following reasons appear to have had important
influences on the first two conclusions of this study.
First, despite some widely heralded improvements in the
"business investment climate," substantial uncertainties
seemed to exist in the minds of many of the interviewees as
to future congressional or administrative tax policy
changes. These uncertainties may play an important role in
the lack of recogniticn of the incentive effects that can
result from certain tax provisions.

Second, although a distinct shift toward the use of
the more sensitive time-adjusting acceptance criteria for
project evaluations was found in many of the firms visited,
the crudity of the measures in other firms has precluded an
explicit recognition of incentive effects. This factor has
been reinforced by the selectivity and restrictiveness of

some of the provisions, most notably the investment credit.
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Third, the greater speed up in tax payments for
large corporations has had a definite dampening influence
on the recognition of the incentive effects in some of the
firms visited in the field study.

Fourth, many of the firms were in a strong or
excess liquidity position when the tax incentive measures
began to take effect. This fact seemed to dampen somewhat
the enthusiasm of the financial executives during the dis-
cussions about the incentive measures.

Fifth, some of the firms in the study were Jjust
beginning to be forced into greater reliance on external
funds at the time of the interviews. The restrictive
influences of the greater inelasticity of the supply of
funds that have been suggested by Meyer and Glauber could
not have been expected to change the viewpoint of firms
toward the incentive measures until this increased emphasis
on external financing began occurring.

Finally, the selectivity and gradualness of the tax
measures has undoubtedly contributed to the lack of explicit

recognition of their possible incentive effects.

Tax Policy Considerations

The business investment climate has changed in several
ways during the year that has elapsed since the field inter-
views for this study were started. Interest rates for

long-term debt have risen sharply since early in the second
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quarter of 1965. The monetary authorities have taken
several steps of a restrictive nature during this period,
and the liquidity positions of many corporations have
tightened somewhat. Graduated withholding of individual
income taxes which became effective May 1, 1966, is
expected to have at least a slightly dampening effect on
business investment outlays. The substantially increased
possibility of more rapid general inflation in the U. S.
economy due to the Vietnam military conflict and other
factors has been widely discussed by economic prognosti-
cators. Although the latest McGraw-Hill survey has shown
that the capital outlay intentions of most business firms
still point sharply upward, they appear to have been
moderately scaled down more recently.3 This scaling down
seems to have been partially because of the Administration's
"moral persuasion' policy, and also has resulted from order
backlogs, price increases, and supply shortages in the
capital equipment and construction areas. Comments by
public officials about the possibilities of tax increases
and a moratorium on the investment credit have undoubtedly
heightened the degree of uncertainty in the business
community as to the ultimate overall profitability that can
be expected from new fixed investment. The preceding
comments suggest the possibility that the funds provided by

the tax incentive measures, which are generally considered

3Ibid., pp. 37-38.



198

to be internal in nature, may currently be valued more
highly than they were at the time of the field study. This
possibility and the other findings of this study suggest
the following conclusions regarding possible tax policy
changes for the immediate future and in the long run.

First, the investment credit provision should not
be discontinued unless the likelihood of general inflation
increases substantlially in the next several months. To
discontinue the credit even temporarily could cut
substantially into projected levels for investment outlays
when plant capacities are already being heavily strained.

A moratorium would probably undermine still further the
business community's uncertainty in regard to "that tax
gimmick." This increased uncertainty could definitely
dampen future incentive influences even if the credit is
subsequently restored. Such a result would be an ineffi-
cient allocation of national resources.

Second, as the possibility of inflation fades and the
general economy moves toward an economic downturn, the
following policies should be considered by the Administration
to more firmly entrench the investment credit as an
incentive measure in the U. S. business community.

(1) The 25% restriction on the annual allowable
investment credit and the related carryforward
provision should be eliminated.

(2) The provision should be broadened to include

assets other than those defined under Code
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Section 38 to eliminate discrimination against
certain kinds of capital projects.

(3) The absolute size of the credit should be

increased.
These recommendations probably could not be implemented all
at the same time because of Federal budgetary constraints,
but they would overcome most of the uncertainty and
criticism surrounding the investment credit provision that
was found in the field study if implemented gradually over
a period of time.

Third, substantial modification or elimination of
the reserve-ratio test should be considered after the
probability of general inflstion has subsided. This action
would remove the primary reservation of the business
executives in the study toward the true incentive nature of
the guideline system. Again, the expectational effects as
to when and how the reserve-ratio test might be implemented
have probably caused much of the lack of enthusiasm found
in many firms for the guidelines as an important incentive.

Fourth, the corporate tax rate should not be
increased even temporarily if such a policy can be avoided.
A substantial amount of inertia and skepticism surrounded
the expectations regarding the likelihood of the recent
rate reduction and of its ultimate incentive influences.

To restore the rates to the levels that had long been con-
sidered oppressive, and from which relief had been given up

in many quarters, could quickly result in greater
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uncertainties and lackadaisical attitudes of business
executives toward incentive considerations in the invest-
ment decision-making process.

Finally, the operating loss carryforwgrd provision
should be made unlimited to prevent discrimination against
certain firms and the distortion that may result on their
published financial statements that was mentioned in
Chapter V. Such a policy change would at least be a step
in the direction of immediate tax rebates for operating
losses that have been suggested in economic literature for
quite some time.

In summary, the speeding-up process for corporate
tax payments and graduated withholding for individuals
should be given a chance to &£fect investment outlays, and
the lagged effects of higher interest rates and other
restrictive monetary policies should be given the oppor-
tunity to become operative before further policy changes
are attempted. Restrictive fiscal policy changes should be
considered with great caution lest the attempts of the past
five years to cultivate a favorable investment climate be
destroyed in a few short months because of temporary
inflationary tendencies in the economy. Hasty action would
undoubtedly give the business community additional reason

for ignoring "those tax gimmicks."






APPENDIX A

MATHEMATICAL FRAMEWORK

The following symbols provide the basis for the
mathematical framework utilized in this study.

k represents the effective interest rate
determined by discrete end-of-year
compounding or discounting. This rate
may represent the cost of capital of a
firm or the internal yield on a project
depending on the context in which it is
used.

t represents the time period or number of
years involved in proposal evaluations.

P designates a present sum of money. This
sum usually represents the cost of an
asset at the beginning of the initial
period.

R represents a single receipt or a series
of receipts for (t) years.

W designates a future sum or amount of
wealth resulting from one or more receipts
compounded to the end of some year (t)
at interest rate (k).
The equations for the basic mathematical framework for
this study are presented on the next several pages. These

equations are based on the symbols listed above and are

stated frequently in both mnemonic and algebraic form.
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As the illustrations in Appendix B indicate, the mnemonic
factors named in the following captions describe the

process that takes place in making the actual calculations.l
The alternative equations given and denoted (a) can be found

in the literature of financial mathematics.

Single-Payment Compound-Amount Factor

(1) W = P(SPCA-k%-t) = p(1+k)°* (1-a)
Equation (l-a) is frequently described as "the amount

of one" in the literature of financial mathematics.

Single-Payment Present-Worth Factor

2) P =W W-kj2-t = W 1 _
(2) (SPPW-kj2-t) ( Tt ) (2-a)

Equation (2-a) is described as "the present value

of one" in financial mathematics literature.

Sinking-Fund Deposit Factor

= v - 1
(3) R = W(SFD-k%-t) = W ot G-a)

Equation (3-a) is often referred to as "the uniform
series that amounts to one" in the literature of financial

mathematics.

1For elaboration about the derivations and proofs of
the equations presented for the basic framework in this
thesis, see Norman N. Barish, Economic Analysis for
Engineering and Managerial Decision-Making (New York: McGraw-
H Book Company, Inc., 19 y pp. 49-60; and George A.
Taylor, Managerial and Engineering Economy (Princeton, New
Jersey: D. Van Nostrand Company, Inc., 1964), pp. 23-30.
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Capital Recovery Factor

= P(CR-KI- = pe k(1 +k)® -
(4) R = P(CR-k%-t) Prv ot 2

Equation (4-a) is often referred to as "the uniform
series that one will purchase" in the literature of financial
mathematics. Alternative formulations that are used later

in Appendix B are given in Equations (5) and (5-a).2

- _ k
(5) R = P(SFD-k%-t) + Pk = P((l Tt l) + Pk (5-a)

Uniform-Series Compound-Amount Factor

(6) W= R(USCA -kZ-t) = Rr{1_+ kit = 1) (6-a)

Equation (6-a) is frequently called "the compound

amount of one per period" in financial mathematics literature.

Uniform-Series Present-Worth Factor

t
(7) P = R(USPW-kE-t) = RFELED (-2

Equation (7-a) is often mentioned in financial
literature as "the present value of an annuity of one."

The first seven equations in this appendix are
expanded and modified in the following pages to provide
the complete mathematical framework that is utilized in
this thesis.

2For a derivation of this alternative formulation,
see Eugene L. Grant and W. Grant Ireson, Principles of

Engineering Economy, 4th ed. (New York: The Ronald Press
Company, 15655, pP. 45.
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Net Present Worth Measure

Equation (7) is restated below for the purpose of
calculating the net present worth of an investment proposal
that is expected to generate an even flow of net cash
benefits after an initial outlay is made at time zero.

In Equation (8) the cost of a proposal is denoted by (P),
the expected net cash benefits by (R), and the discount
rate by (k) for a given time period (t).

(8) NPW = R(USPW-k%-t) - P

Traditional Recovery Period Measure

Equation (9) indicates how the traditional recovery
period can be measured when the annual net cash benefits
(R) are expected to be uniform, and only the initial invest-

ment (P) is required to be recouped.

= _P
(9) RP =

Tax Saving Concept

The following symbols are utilized in many of the
remaining equations in this appendix to show the influences
of certain income tax considerations.

G represents gross cash benefits expected

annually from capital projects.

O designates the expected annual amounts

for cash disbursements for operating

expenses related to (G).

Y represents taxable income expected to be
earned each year.
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r designates the tax rate charged annually
against (Y).

D 1indicates the annual depreciation allowable
for tax purposes.

represents income taxes payable each year.
R designates net cash benefits expected for
a year or series of years.
Equation (10) defines taxable income (Y) assuming depreci-

ation is not a factor in the asset generating revenues.
(10) Y=G-0

Federal income taxes (T) are determined annually by applying
the tax rate (r) to taxable income as shown in Equation
(11).
(11) T = r(Y)
or

T = r(G -0)

Net cash benefits after taxes (R) can then be derived as

shown in Equation (12).

(12) R=G-0-T
or
R=G-0-tG + t0
or

R=(1-t)(G - 0)

However, when depreciation is taken into account in some of
the examples in Appendix B, net cash benefits after taxes

must be restated as follows in Equation (13).
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(13) R = (1 - t)(G - O) + t(D)

Sum-of-Years-Digits Depreciation

Equation (14) shows how to determine the amount of
depreciation allowable by the SYD method for the first year
of the tax life of an asset where (t) represents the tax
life, (P) the initial investment cost, and (L) the expected

salvage value.

(14) Dy = (T(Tzi—n)“’ - L)

The annual allowable depreciation charge based on
the SYD method declines by a uniform amount each year. This
decline 1s determined by the following formula. The annual

(15) d = (—2——)(P - L)
t(t + 1)
decline of (d) begins in year two with D as calculated in
Equation (14) serving as the initial base.

The present worth of the cash flow pattern that will
result from the declining arithmetic gradient discussed in
the preceding paragraph can be derived through the use of
Equation (16). The annual gradient decrease in cash benefits
is represented by (g) and the first year cash flow is symbolized
by (Q) as follows.

(16) NPW = Q(USPW-k%-t) - g(GPW-k#-t) - P
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Declining-Balance Depreciation

The depreciation rate for any year (t) that is
allowable under the declining-balance method is twice the
straight-line rate or 2/n where (n) is the tax life of an
asset. The rate 2/n 1s applied to the book value at the
beginning of the year (t) in question. Equations (17) and
(18) show these relationships where (Dy) is the amount of
depreciation for a given year, (B) represents the book

value of the asset, and (P) is the initial cost.

(18) By = P(1 - 2/n)"

General Inflation Discount Factor

To consider the general rate of inflation in the

discounting process the factor yilelded by lt
1+ Kkt + 1t
can be multiplied times any expected receipts (R). 1In the

formulation (1) represents the expected rate of inflation
for years (t) and (k) designates the cost of capital or

discount rate in the absence of inflation. This approach
to discounting for inflation 1is illustrated in the body of

the thesis and the calculations are shown in Appendix B.



APPENDIX B

MATHEMATICAL CALCULATIONS

This appendix includes the most important basic
calculations that are involved in the illustrations in the
body of the thesis. Each illustration 1s restated and is
keyed to the numbers utilized in the thesis. The equations
in Appendix A are utilized to derive most of the calculations
for the illustrations.

J1lustration II-1

Assume a project requires an initial investment of
$20,000 at time zero, that annual net cash benefits of
$2,981 are expected for ten years, and that the cost of
capital is estimated as 7%.

Net Present Worth

Equation (8) is utilized below to derive the net
present worth (NPW) of the project.

(8) NPW = R(USPW-k#%-t) - P
NPW = $2,981(USPW-7%-10) - $20,000
NPW = $2,981(7.0236) - $20,000
NPW = $20,937 - $20,000
NPW = $937.
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Internal Yield

The internal yield is derived below for the project
and is denoted by (k). The yield is approximated by linear
interpolation as 8.04%, but the exact yield based on
Equation (8) is 8%.

NPW = $2,981(USPW-9%-10) - $20,000
NPW = $2,981(6.418) - $20,000

NPW = $19,131 - $20,000

NPW = -$869.

The NPW based on a 9% discount rate is negative, or -$869.
The yield is approximated by interpolating as follows.

k = 7% $20,937 - $20,000 - 7%
7% + (320,937 ~ $19,131) (9% - 7%)
7% + .52(2%)

8.04% approximately

k

Uniform Annual Charge

The capital recovery variant of the UAC for
Illustration II-1 is derived below and is based on Equation (4).

(4) R = P(CR-k%-t)
R = $20,000(CR-7%-10)
R = $20,000(.14238)
R = $2,848,

Equation (5) was presented in Appendix A as an alternative

formulation of Equation (4). The sinking fund variant of
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the UAC approach can be calculated through the use of
Equation (5).

(5) R = P(SFD-k%-t) + Pk
R = $20,000(SFD-7%-10) + $20,000(.07)
R = $20,000(.07238) + $1,400
R = $1,448 + $1,400
R = $2,848.

TJ1lustration II-2

Figure 2-1 in the body of the thesis presents data
for two proposals currently being considered by a firm.
Proposal G requires a current investment outlay of $220,000
and has an expected life of ten years. Net cash benefits
after taxes amount to $10,000 in t; and are expected to
increase each year by $10,000. Proposal H requires an
outlay of $220,000 and has the same expected economic life
as Proposal G. Benefits predicted fort; amount to $73,000,
but are expected to decline each year by $8,000. Both assets
have zero salvage estimates. A 50% income tax rate is
anticipated for the ten-year period. Operating loss pro-
visions are not assumed to be available for these proposals.

The internal yields on Proposals G and H are
approximately 15% and 16.8% respectively as shown on the
following page.
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Proposal G

Equation (2) can be utilized to determine the
internal yield on a proposal that has uneven flows such as
Proposal G. By applying the 15% factor to each year's net
cash benefits that have been shown in Figure 2-1, a total
present worth of $219,983 results. Interpolation results
in an internal yield of slightly less than 15%.

Proposal H

Equation (2) can also be utilized to derive the
internal yield for the uneven cash benefits pattern that
is expected for Proposal H.

By utilizing a discount rate of 15%, a total present
worth for Proposal H of $230,535 results. By applying the
single-payment present-worth factors for a 174 discount
rate, a total wealth of $218,550 is found. By interpolating
linearly between these two amounts as shown below, an

internal yield of approximately 16.8% results.

e = $230,535 - $220,000y (177 _ &
15% + ($?30’535 = $2l8,550)(17_% 15%)
k = 15 10 2;
%+ G13230 (2B
k = 152 + (.879)(2%)
k = 15% + 1.758%
k = 16.758%
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J1lustration II-3

Assume the initial outlay expected for a new asset
is $50,000 at time zero. Annual net cash benefits of
$12,000 are expected for six years. A 10% cost of capital

is assumed.

Traditional Recovery Period

By utilizing Equation (9) the traditional recovery
period is shown to be 4.17 years.

=_P_
(9) RP =
Rp = $50,000
$12,000
RP = 4.17 years

Progressive Recovery Period

The determination of a recovery period including a
cost of capital charge (referred to as a progressive
recovery period in the thesis) is facilitated by the use
of Equation (4) which is restated below.

(4) R = P(CR-k%Z-t)

However, the number of years (t) is the unknown in this

case rather than (R). The desired value of (t) can be

found by calculating the capital recovery factor to multiply
times the asset cost (P) to yield the known receipts (R).
This calculation is shown on the following page.
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$12,000 = $50,000(CR-10%-t)
CR = ﬁl?,OOO
$50,000
CR = 0.24%000

In the 104 table prepared by Taylor, this value of CR falls
between five and six years.1 Linear interpolation yields

the following results.

- 0.26380 - 0.24000
t = + 1 r
> years * (el —0.or061) - Year)
t = 5 years + .7 years
t = 5.7 years

Internal Yield

By interpolating between the present worths for
10% and 1°%, a yield of approximately 11.5% is derived for
Illustration II-3.

k = 107 + (292,264 - $50,000) (154 . 10%)
452,764 - $149,337 d

k = 10% + (.773)(7%)

k = 11.546%

All of the calculations on the following pages will
follow a format similar to the one used above. Hovever,
some of the intermediate steps are eliminated gradually for

the sake of brevity.

lraylor, p. 450. All of the factors used in the
calculations in this appendix are based on the tables
prepared by this author. See pp. W439-461.
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Illustration III-2

Assume the net cash tenefits for a proposal that
requires an initial investment of $10,000 are estimated
to amount to $2,013 for a period of eight years. The
internal yield (k) is exactly 1°% as shown below, since the
factor for this rate equates the expected benefits with the
$10,000 initial outlay and results in an NPW of zero.

Internal Yield Without Credit

(8) NPW = R(USPW-k%-t) - P
NPW = $2,013(USPW-17%-8) - $10,000
NPW = $2,013(4.9676) - $10,000
NPW = $10,000 - $10,000 = O
thus
k = 123

Internal Yield With Credit

An internal yield of 14.2% is approximated below, and
is based on the assumption of a 7% investment credit that is
considered as a cash inflow at time zero. This assumption
reduces the net initial investment to $9,300. The yield is
derived by interpolating between the present worth of the
cash benefits based on 12% and 157 discount rates, or $10,000
and $9,033 respectively. All subsequent yields will be

approximated in a similar manner without additional elaboration.

k = 124 + (£10,000 - $9,300) (154 - 127)
$10,000 - $9,033

k = 12% + (.724)(3%)

k = 124 + 2.172%

k = 14,172%
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Recovery Periods Without Investment Credit

The traditional and progressive recovery periods
are approximately 5.0 years and 7.5 years respectively
without the investment credit. These periods are based

on Equations (9) and (4) respectively as shown below.

_ P _ $10,000 i}
(9) RP = = $ 2.013 4,967 years
(4) R = P(CR-k%-t) or $2,013 = $20,000(CR-10%-t)

= 2,01 -
CR = 10,000 = 0,.,20130

thus
_ 0.20541 - 0.20130
t =7 years + (B e T~ 0,184, (L Year)
t = 7 years + .52 years
t = 7.52 years

Recovery Periods With Investment Credit

Following the same procedures as outlined above, the
traditional and progressive recovery periods are roughly

4.6 years and 6.5 years respectively.

(9, RP = P = M = 4,62 years
R £2,013
(4) R = P(CR-k#-t) or $2,013 = $9,300(CR - 10%-t)
CR = $2,013 = 0.21645
$9,300
t = 6 years + (0.22961 - 0.216h5) (1 year)

0.22961 - 0.20541

t = 6 years + .54 years

ct
"

6.54 years
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Jllustration II11-3

Assume the pre-tax cash flows for a project are
expected to amount to $4,193. If these cash flows are
reduced by a 52% income tax rate, the net cash benefits
amount to $2,013. Assuming the same initial outlay of
$10,000 and economic life of eight years as in the preceding
illustration, the internal yield equals 17%. If the pre-tax
flows are reduced by a 48% income tax rate, the after tax

net cash benefits will amount to $2,180.

Internal Yield With Tax Reduction

An internal yield of 14.4% results from interpolating
between the present worth figures below for 12% and 15%

rates respectively.

, 10,829 - $10,000, (4 g 7
17% + (15 5505 o oga) (157 - 129)

127 + (.792)(3%) = 123 + 2.376%
14.376%

k

Recovery Periods With Tax Reduction

The traditional and progressive recovery periods are
4.6 years and 6.5 years respectively, and the latter is

based on a 10% cost of capital rate.

- P - £10,000 .
(9) RP = §—3TT§6 4.59 years
(4) R = P(CR-k%-t) or $2,180 = $l0,000(CR-10%-t)

crR = 3 2,180 - ,2180

$10,000
6 years + (2:22961 - 0.21800

t 0.22961 - 0.20541

) (1 year)

‘-f
1}

6 years + .48 years = 6.48 years
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Tllustration JTI-L

Assume that in 1961 a firm was considering the
acquisition of an asset costing $14,300 that was expected
to provide estimated annual cash benefits of $1,820.
Assume further the income tax rate was 52%. A zero
salvage value estimate was expected, and straight-line

depreciation was to be used for tax purposes.

Internal Yield Without Guideline Depreciation

An internal yield of 8.1% results from the following
interpolation between the present worth figures for an 8%

and 9% discount rate respectively.

= 871 $14,385 - 814,300 7 - 87
k 8% + (351)-0',385 - 513,616)(9’ 87%)
k = 87 + (.11)(1%) = 8% + .11%

k = 8.11%

Recovery Periods Without Guideline Depreciation

The recovery periods are 7.9 years and 11.8 years
for the traditional and progressive measures respectively.

The progressive measure is based on a cost of capital of 77%.

(9) RP = B = %l%igg% = 7.9 years
9

R
() R = P(CR-k%-t) or $1,820 = #$14,300(CR-7%-t)

_ % 1,820 _
CR = %Tﬂf§66 = 0.12722

¢ 0.13336 - 0.12722
0.13336 - 0.12590

n

11 years + ( )(1 year)

t = 11 years + .823 years = 11.823 years
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Internal Yield With Guideline Depreciation

An internal yield of 8.5% results on the project
if it is assumed that the guideline procedures have Just
been made applicafle and the tax life for the class to
which the asset belongs has been shortened to eleven
years. Cash benefits amount to $1,9°4 for the period
ty through t;;, and $1,748 for t,, and tl3' The interpo-
lation below 1s based on present worths for 8% and 9%

respectively.

7 $14,689 - $14,300y g7 _ 87

8% + (.52)(1%) = 8% + .52%
8.52%

k

k

k

Internal Yield With A1l Incentives

If the assumptions are made that the asset is
eligible for the 7% investment credit and that the tax
rate has been reduced to 487, an internal yield of
approximately 10.4% results as shown below. Cash benefits
amount to $1,976 for the period t; through ty; and $1,352
for t12 and t13. The $1,001 investment credit is assumed
to be a cash inflow at time zero and thus reduces the

outflow at that time to $13,799.

- $13,656 - $13,299y (17 _ 107
k = 10% + (13656 -~ 612,005 - 10%)
k = 108 + (.22)(2%) = 107 + .22%
K = 10.44%
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Recovery Periods With All Incentives

The recovery periods are 6.7 years and 9.4 years
for the traditional and progressive measures respectively.

The latter approach is based on a cost of capital of 7%.

= __P__ = $13,2 = 6.
(9) RP = %}%f§;2 6.73 years
(4) R = P(CR-k%#-t) or $1,976 = $13,299(CR-7%-t)
cr = £ 1,976 = 0,14858
$13,299
= 0.15349 - 0.14858
t 9 years + (0.153‘+9 - O.1h238)(1 year)
t = 9 years + .44 years = 9.44 years

Illustration 1II-5

Assume a firm has $10,000 to invest in either of
two capital-expenditure proposals. Proposal A will result
in a net cash benefit at t;p of $30,600. Proposal B is
expected to result in a net cash benefit at t5 of $20,11k,
An 8% cost of capital rate is assumed initially.

Present Worth Without Investment Credit

By utilizing Equation (2) in Appendix A, the present
worths of Proposal A and Proposal B are approximated btelow

as $1%,174% and $13,689 respectively.

Proposal A
(2) P = W(SPPW-kZ-t) = $30,600(.46319) = $14,17k,
Proposal B
(2) P = W(SPPW-k%-t) = $20,114(.68058) = $13,689.
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Internal Yield Without Investment Credit

The internal yield is approximated below by inter-
polating between 10% and 1°% for Proposal A, and amounts
to 11.8%. The yield on Proposal B is exactly 157%.

Proposal A
* G798 - 8 9,852 R
k = 103 + .9°4(2%)
k = 11.8487%

Total Wealth Without Investment Credit

If the assumption is made that the $20,114 receipt
expected from Proposal B at t5 can be reinvested at 97
until th’ the total wealth accumulated at that time would
amount to $30,947. The amount is derived below by using
Equation (1) and letting the $20,114 invested at t5 represent

(P) to accumulate to (W) in five years.

Proposal B

(1) W = P(SPCA-k}Z-t)
W = $20,114(SPCA-9%-5)
W= $20,114(1.5386)
W = $30,947.

The total wealth expected from Proposal A is the
cash receipt of $30,600 at the end of year ten.

Present Worth Using Two Discount Rates

The use of two cost of capital or discount rates is

necessary for Proposal A to be comparable with Proposal B
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at tg. A present worth of 19,888 is derived for Proposal A
at t5 by discounting the $30,600 receipt at the assumed
reinvestment rate of 9%. A present worth based on an 8%

discount rate from tg back to ty amounts to $13,535.

Proposal A

(2) P = W(SPPW-kZ-t) = $30,600(SPPW-9%-5)
thus
P = $30,600(6%4993) = $19,888

and
P = $19,888(SPPW-8%-5) = $19,888(.68058)
P = $13)5350

Total Wealth With Investment Credit

If a full 7% investment credit is considered to be
available for Proposal A, the total wealth that can be
accumulated at t;p amounts to $32,120. This amount is
based on a $700 credit assumed to be reinvested at t, at
a 9% rate. Two credits of $733 are considered to be related
to Proposal B and if reinvested at tl and tg at 9% result in
a total wealth of $31,782 as shown below.

Proposal A
(1) W= P(SPCA-kZ-t) = $700(SPCA-9%-9) = $700(2.1719)
W = $1520.

The $32,120 total wealth estimate is derived by adding
the amount that the investment will accumulate by t,g5, or

$1,520, to the $30,600 expected cash receipt at that time.



222

Proposal B

(1) W = P(SPCA-kZ-t) = $233(SPCA-9%-9) = $233(2.1719)
W = $506.
and

(1) W= P(SPCA-k%-t) = $233(SPCA-9%-4) = $233(1.4116)

W

$329.
After adding the wealth accumulated from the two credits
to the $30,947 calculated previously, the total wealth ;

that can be expected from Proposal B at t,, is $31,782. ﬁ

Illustration III-6

Assume an asset costing $220,000 is expected to
generate net cash benefits before taxes and depreciation of
462,000 for a ten-year period. No salvage value is expected
at tjp and a 487 income tax rate is estimated for the period.
The net cash benefits that will be generated after taxes for
the SYD, DDB, and straight-line depreciation methods are

shown below.
Net Cash Benefits After-Tax

YEAR SL SYD DDB
1 $42,800. $51,440. $53,360.
2 42,800. 49,520. 49,136.
3 42,800. 47,600. 45.757.
L 42,800. 45,680. 44,053,
5 42,800. 43,760. 40,891.
6 42,800. 41,840, 39,161.
7 42,800. 39,920. 39,161,
8 42,800. 38,000. 39,161,
9 42,800. 36,080. 39,161.

10 42,800. 34,160. 39,159,
Totals $428,000 $428,000 $428,000
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The internal yield on the asset if straight-1line
depreciation is utilized is approximately 13.8% and is

derived below.

o $o41,829 - $220,000 y
k = 12% + ($21+1,829 _ $905,8l3) (15% - 12,0)

124 + .606(3%)
13.82%

k

k

If depreciation is calculated on the SYD basis,
the first year writeoff will amount to $4#0,000 and is
derived below through Equation (14). This amount declines
each year by $4,000 which in turn results in an annual

increase in taxes of $1,920 based in the 48% rate.

(14) Dy = ETEagffi) (P-1L)
D, = (ig_i_%%>($220,ooo - 0)
D; = 10/55 x $220,000
D, = $40,000

The annual $4,000 decline in depreciation is calculated
from Equation (15).

(15) d = (—2——)(P - L)
t(t + 1)
d = (—2-)($220,000 - 0)
110
= 1/55 x $220,000
d = $4,000.

Internal Yield
The internal yield on the asset is roughly 15.7%

based on the SYD method of depreciation. The NPW is derived

on the next page based on a 15% discount rate. Interpolation

reT
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between the present worths for 15% and 1735 results in the

yield mentioned.

(16) NPW = Q(USPW-k%-t) - g(GPW-k%-t) - P

NPW = $51,440(USPW-15%2-10) - $1,920(GPW-15%-10)
- $220,000

NPW = $51,440(5.0188) - $1,920(16.979) - $220,000 '
NPW = $258,167 - $32,600 - $220,000 Y
NPW = $258,167 - $252,600 Z
NPW = $5,567. -
e QRIS 00 ars - 159
k =152 + .37(2%)
k =15.7%

Total Wealth Measure

By utilizing Equation (6) and assuming a 15% annual
reinvestment rate, the total wealth that can be accumulated
by ti9 if straight-line depreciation is used amounts to
$869,011.

(6) W = R(USCA-k%-t)
W= $42,800(USCA-15%-10) = $42,800(20.30%)
w = $869,011

An accumulation of wealth amounting to $913,765
is possible if SYD depreciation is utilized. Each of the
irregular cash flows resulting from this procedure can be

compounded to tjg at 15% by using Equation (1).
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Depreciation allowable for the first year of the
asset's life under the declining-balance method amounts to
$44,000. Based on Equation (17) the amount is 2/10 of the
book value at t, of $220,000. The depreciation charge
decreases, and consequently the tax outlays lncrease, by
a geometric gradient through t5' Since the tax authorities
allow a switch to the straight-line method at the time it
proves advantageous, the depreciation for the last five
years amounts to $14,418 annually. The cash benefits
pattern shown earlier for the DDB method result in an

internal yield of approximately 15.3% as shown below.

_ae 220l 94l - $220,000 )
k= 15% + (Gook oh1 - $209,169)(16% 15%)
k = 159 + .3(1%)

15.3%

Reinvestment of the tax savings resulting from DDB deprecia-
tion for the asset being considered would accumulate to
approximately $907,931 at tio+ Once again, the compound
amount factor derived from Equation (1) for each year would
need to be applied to the uneven cash flows to determine the

total wealth for the asset.

T1lustration IV-1

Assume an asset costing $100,000 has an expected
economic life of 20 years, but the guideline life for tax
purposes is 10 years. Further assume a salvage value of

$10,000 is anticipated at t,; and that a 12% cost of capital

T



226

rate is expected to exist for the firm in question. The
income tax rate is assumed to be 48%.

Equation (2) indicates the present worth of the
$10,000 salvage value amounts to $1,037 at tg.

(2) P = W(SPPW-kj3-t)
P = $10,000(SPPW-17%-20) = $10,000(.10367)
P = $1,037.

If straight-line depreciation is used, the annual
tax saving that would occur if the salvage value could be
depreciated under Code Section 167 (f) amounts to $480,
or ($10,000/10)(.48). The present worth of this stream of
tax savings amounts to $2,712 as shown below utilizing

Equation (7).

(7) P = R(USPW-k%-t)
P = $480(USPW-12%-10) = $480(5.6502)
P = $2,712.

If SYD is the depreciation method used, the first
year depreciation resulting from the $10,000 salvage value
is $1,818. Based on Equation (14) the amount is derived
by multiplying 2/21 times $10,000. The annual decline in
depreciation can be derived by using Equation (15) and amounts
to $182. The present worth of the tax savings resulting from
the arithmetic gradient approach shown in Equation (16) is
$3,162. If a 1°% reinvestment rate is assumed, the total
wealth that would accumulate at tpp based on Equation (1)

being applied to each of the decreasing amounts of depreciation
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shown below will equal $30,511. This amount is in
contrast to the $10,000 available from the expected salvage.

SYD
DEPR.

$1,818.
1,636.
1,454,
1,272,
1,090.
908.
726.
Sy ,
362.

10 190.

Salvage Depreciated $10,000.

3

O ON O FWw -

I1llustration IV-2

Assume a machine costing $100,000 was acquired on
January 1, 1960, and was expected to prove useful and be
depreciated over 10 years. Assume further that the double
declining-balance method has been used to depreciate the
asset for tax purposes and that it is sold for $70,000 on
December 31, 1965.

Based on Equations (17) and (18) the total amount
of depreciation through 1965 is $73,786, and the post-1961
depreciation amounts to $37,786. The asset's adjusted basis
is $26,214, or $100,000 minus $73,786. The recomputed basis

is $64,000 as shown below. The total gain on the sale amounts

$26,214. Adjusted basis
37,686. Post-1961 depreciation

535,000. Recomputed basis

to $43,786 ($70,000 - $26,214) and is divided between an

F o
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ordinary gain of $37,786 and a Section 17231 gain of $6,000

as calculated below.

$64,000. Recomputed basis
26,214, Adjusted basis

$37,786. Ordinary gain

$43,786. Total gain
37,786. Ordinary gain

$ 6,000, Section 1231 gain

If the asset is sold for §45,000, the entire gain of
$18,786 ($45,000 - $26,214) is taxable as ordinary income.

Illustration IV-3

Assume a building costing $1,000,000 was acquired on
January 1, 1962, and was sold for $850,000 on December 31,
1965. If the expected life was 20 years and DDB depreciation
procedures were used, the adjusted basis on the date of sale
should amount to $656,100 ($1,000,000 - $343,900). The
accumulated depreciation is based on Equations (17) and (18).

The total gain on the asset is $850,000 minus $656,100
or $193,900. Since the asset has been held 28 months beyond
the 20-month provision under Code Section 1250, the total
gain should be divided as follows.

$103,608. Ordinary income (100% - 287 x $143,900)
90,292, Section 1231 gain (remainder)

$193,900. Total gain

The $lh3,900 represents the excess of DDB over
straight-line depreciation ($343,900 - $200,000). 1If the
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asset had been sold for $750,000, the total gain of $93,900

would have been divided as shown below.

$67,608. Ordinary income (1007 - 28% x $93,900)
26,292, Section 1231 gain (remainder)

$93,900. Total gain

Illustration IV-4

Assume a project is being evaluated which would
require lease payments at the end of each of eight years
that amount to $100,000. The project is expected to earn
$200,000 annually before considering the lease payments
and income taxes. The present worth of the lease payments
at a 3% discount rate amount to $701,969 based on Equation
(7). This amount is termed the "purchase equivalent" for the
asset services involved. By considering each year's
outlay for the lease as a "depreciation equivalent" a cash
flow pattern can be hypothesized. These depreciation equiva-
lents are shown on the next page in present worth terms, and
when added together they equal the purchase equivalent.
Annual earnings after lease payments and taxes amount to
$52,000 ($200,000 - $100,000 - $48,000) if a tax rate of 48%
is assumed.

By adding the §52,000 annual earnings figure to
each of the depreciation equivalents the hypothetical cash
flow pattern can be derived. This hypothesized flow pattern
is directly comparable with the purchase equivalent, and will
result in an internal yield of slightly less than 127 based
on Evuation (2) being applied to each cash flow.
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(1) (2) (3) (4) (5) (6)

PW of
Depr. Gross After-Tax Cash
Year Rentals Equiv. Earnings Earnings Flows
@ (%) - (2) (3) + (9
3% x (52%)
1 $100,000 $ 97,087 § 200,000 $ 52,000 $ 149,087
2 100,000 94,260 200,000 52,000 146,260
3 100,000 91,514 200,000 52,000 143,514
L 100,000 88,849 200,000 52,000 140,849
5 100,000 86,261 200,000 52,000 138,261
6 100,000 83,748 200,000 52,000 135,748
7 100,000 81,309 200,000 52,000 133,309
8 100,000 78,941 200,000 52,000 130,941
$§O0,000 $701,969 $1,600,000 $416,000 $1,117,969

If the firm has the alternative of purchasing the
asset for $640,000 the annual depreciation allowances would
be $80,000. Thus, a net "savings" of $20,000 annually
($100,000 - $80,000) would occur if the asset is purchased.
Based on a 48% income tax rate the savings would amount to
$10,400, and when added to the allowable depreciation a net
cash benefit would result each year amounting to $90,400.
The rate that equates this annual cash benefit pattern with
the $640,000 outlay is approximately 2.7% as shown below.

i = o7 + ($662,225 - $640,000) (37 _ o7
%+ (66 o5 @634,582)(37 2%)
= 2% + 2010
k = ?o?%

This rate can be viewed as the incremental yield from buying

rather than leasing the asset.
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J1llustration V-1

Assume an investment of £1,000 at t. is expected

o)
to result in a cash inflow at ty of $1,400. Further assume
that the cost of capital in the absence of inflation is 7%,
and the rate of anticipated general inflation is 3%. The

actual rate to discount the $1,400 cash inflow is 10.217%,

or (1.07)(1.03) - 1.000, and is based on the formulation in
Appendix A. However, since tables are not usually prepared

for fractions of a percent the discount factor for 107 is

used as follows.

o)
n

3$1,400(.75131)
= $1,052.

U
|

The $1,052 amount is the present worth of $1,400
expected at t3 and is discounted for a 3% annual inflstion

rate and by 7% for the time value of money.
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