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CHAPTER I

INTRODUCTION

If business and industry are to gain the advantages of new

innovations that would decrease production costs, they must

invest in new plant and equipment embodying those innovations.

Many economists assume that capital investment auto-

matically occurs in business and industry whenever new inno-

vations render existing plant and equipment obsolete. Others,

such as John M. Keynes, assume that obsolescence in plant and

equipment is offset, automatically, by depreciation schedules.2

There exists, therefore, a peculiar relationship between

the degree of obsolescence existent in the economy, diffusion

of innovation and depreciation.

The prevalence of obsolete plant and equipment in

business and industry in America since World War II lends

little support to the idea that replacement automatically

occurs whenever capital equipment becomes obsolete. It is

much more difficult, however, to determine the validity of the

idea that depreciation actually governs the degree of obso-

lescence existent in the economy.

1Royall Brandis, "Obsolescence and Investment," Journal
of Economic Issues, I (September, 1967), 169-170.

2John M. Keynes, The General Theory of Employment Interest
and Money (New York, 196-0), p.7163.

1
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Federal depreciation policies in the United States re-

fl(ct the long-standing philosophy of a large majority of

economists, businessmen and government officials, that more

rapid rates of depreciation will result in correspondingly

rapid rates of capital replacement. They believe it is neces-

sary to increase the rates of depreciation in order to

increase capital replacement.

Some writers in the field, including George Terborgh,

have taken this point to the extreme--that as long as a capi-

tal asset is not fully depreciated, businessmen are hesitant

to replace it. On the other hand, economist Royall Brandis

feels that businessmen pay little attention to depreciated

book value when making their capital replacement decisions.4

Since there is little evidence available as to the

rationality businessmen actually utilize in making capital

replacement decisions, the above ideas, for the most part,

are purely speculation,

Realizing that depreciation deductions must first be

reinvested in order for income to rise and, therefore, provide

George Terborgh, Dynamic E2uipment Policy (New York,
1949), p. 4.

4Brandis, "Obsolescence and Investment," p. 178,
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actual demand which justifies the investment, some economists

indicate that this could effect replacement investment de-

cisions.5

A closer look at the forces released by depreciation

accounting and profit maximization reveals that depreciation

has a much more direct- effect on the rationale of business'

decision makers concerning the replacement of obsolete plant

and equipment.

While it will be necessary to take several intermediate

steps to prove this, it will be possible to establish a direct

cause and effect relationship between depreciation and the

diffusion of new innovation,

This paper will, in fact, attempt to establish a hy-

pothesis suggesting that a high rate of depreciation not only

does not aid the diffusion of new innovation into American

business and industry, but does, in fact, impede such dif-

fusion,

Economists' discussions of the effects rapid rates of
depreciation can have on consumption have contributed to this
idea, John M, Keynes first introduced this in his treatment
of depreciation deductions as savings that must be matched
by equivalent investment elsewhere in the economy if a de-
pressing effect on national income is to be avoided. Gardner
Ackley states that only if the depreciation allowances are
first reinvested and incomes rise as a result, can the in-
creased income be translated into actual demand and thus
provide justification for the investment, Keynes, The General
Theory of EployMent Interest and Money, pp, 104-105; Gardner
Ackley, Macroeconomic Theory (New York, 1961), pp. 512,553;
Brandis, "Obsolescence and Investment," pp, 174-176,
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A presentation of published statements and observed

performance of two major American companies will attempt to

establish merit for the development of this hypothesis.



CHAPTER II

A STUDY OF THE CAUSES OF OBSOLESCENCE AND

THE FACTO S MOTIVATING REPLACEENT

INVESTIENT DECISIONS

The Causes of Obsolescence

When a business' plant or equipment becomes idled as a

result of changes in consumer demand (demand-shift) or be-

Cause of changes in sources of supplies needed in the

production process (supply-shift), the idled plant or equip-

ment is considered obsolete, It Is not on every occasion

that the management of a business or industry so effected can

renew the operations and profits,

Yet, when plant or equipment Idled as the result of

new innovation in the design of the manufactured product, the

business' profit can be restored by investing in new plant or

equipment that is needed to produce the new design of the

goods,

Sales of the newly designed product would, most likely,

increase and, in most cases, operating costs would probably

decrease because of the increased efficiency of the new plant

and equipment,

LBrandis, "Obsolescence and Investment," pp. 171-172,

5
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Obsolescence can also occur as a result of innovations

in the design of plant and equipment or in the manufacturing

production flow,2 This type of obsolescence does not neces-

sarily idle existing plant and equipment, but could cause

varying degrees of operating inefficiency. Here, again,

management may still be able to salvage the business'

profits by investing in the particular innovation that has

affected the efficiency of the business' plant or equipment.

Factors Motivating Replacement
Investment Decisions

When existing production facilities are idled as a

result of new innovations, management is often forced into

a decision as to whether to adopt the new innovations or

discontinue operations altogether,

In the case of the innovations rendering existing pro-

duction facilities inefficient, management is not always

forced into such a drastic decision, Although the rate at

which the business would operate would be less than previ-

ously and, certainly, less than it would with the new

innovation, the business could, in many cases, continue to

operate and maintain some degree of profit,

Assuming the other manufacturers in the industry adopted

the new production facility, their economic profits would be

greater than the business using the obsolete plant or equip-

ment.

2
Ibid., p. 171,
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In those industries where there exists price compe-

tition, the more efficient manufacturers would lower the

prices of their products and increase production to a new

point of equalized supply and demand price. The inefficient

manufacturer would, of course, be required to decrease the

sale price of his manufactured product or be forced from the

market,

As new innovations continue to be introduced, price

competition will continue to the point where the manufacturer

that did not invest in the new innovations will be operating

at a loss.3

In those industries where there is not any significant

degree of price competition, the inefficient business would

not be operating at a loss, but It would not be maximizing

economic profit. Therefore, except in those situations where

plant or equipment is idled or the business is forced to the

point of operating at a loss, the prospect of increased eco-

nomic profit would be the major motivational factor to

influence a business to replace obsolete plant or equipment

with new production facilities embodying new innovations,

3R chard H. Leftwich, The Price System and Resource
Allocation ( Tew York, 1964), pp. 16-278,



CHAPTER III

ECONOMIC ANALYSIS OF REPLACEMENT

INVESTMENT DECISIONS

Economists and financial managers have developed a

formula that businessmen can use to aid their decisions

regarding the replacement of obsolete plant or equipment.

The theory behind the formula began as early as 1898 as

a result of Knut Wicksell's studies concerning the business

cycle theory. During the next three decades, other economists

picked up the idea and worked with it until John M Keynes, in

1936, perfected an investment analysis method that could

forecast the expected future returns on an investment, From

these studies, the Marginal Efficiency of Capital formula was

developed.

The Marginal Efficiency of
Capital Formula

A brief discussion of this formula will show what con-

siderations should be made concerning the cost of the newer

plant or equipment and any increased profit that could be

obtained by replacing the obsolete production facility,

1Alvin H. Hansen, Business Cycles and National Income
(New York, 1964), pp. 323-346,

8
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The Marginal Efficiency of Capital Formula, C = R +
(1+r)

Ra + + R 2
(1+r) (1+r)3 (1+r)f , can be explained by

breaking it down into its elements.

The Initial Cost of the
Replacement Investment

The symbol C denotes the initial investment costs of the

new capital asset. Some of the items that would enter into

the cost of the investment would be the purchase price, freight

expense and any installation costs. If the old or obsolete

plant or equipment could be sold for a gain (i.e., if the old

asset could be sold for more than the cost of its removal),

the money received from the sale plus any tax savings resulting

from an accounting book loss would be deducted from the initial

investment outlay.3

If the removal of the old capital equipment results in

a loss (i.e., if it costs more to remove the old asset than it

could be sold for) rather than a gain, the loss would not be

added to the cost of the new capital equipment, but would be

considered sunk cost.

The concept of sunk cost not only includes a loss result-

ing from the removal of the obsolete plant or equipment, but

M. D, Brockic and A. L. Grey, "The Marginal Efficiency
of Capital and Investment Programming," The Economic Journal,
LXVI (December, 1956), 663.

Robert W. Johnson, Financial Management (BostQn, 1962),
p. 177.

4 Ibid@
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also any undepreciated book value of the old physical asset.

By adopting the concepts of sunk costs, decisions regarding

the profitability of technically superior new facilities will

not be penalized by costs associated with the old investment.5

Compute L& Epected Return from
thReplacement Investment

In the marginal efficiency formula, the symbol R denotes

the savings expected from the new investment, When computing

any increased savings (profit) that could result from replac-

ing the inefficient production facilities, consideration must

be given to both the physical deterioration of the old facili-

ties and any increased efficiency that could be gained by

investing in the new plant or equipment,

The physical deterioration of existiplant and eauip-

ment, --When the consideration is in terms of the physical

deterioration of the existing fixed investment, analysis is

made of any increasing expense necessary to operate the old

plant or equipment, For, as the old fixed investment deteri-

orates, labor costs and the maintenance costs required to

operate it increase considerably,

5 Jerome B, Cohen and Sidney M, Robbins, 'The Financial
Manager (New York, 1966), pp, 146-147,



In this instance, when a new fixed asset is compared to

the old one, some advantages that can be gained from the

replacement are in the reduction of maintenance and operating

costs 6

T e increased efficiency of new plant d euipment.;--

The primary advantage of adopting new plant and equipment

which embody new innovation is increased efficiency,

Although the plant or equipment that is presently being

used may be operating at its original efficiency, it will not

function on a favorable cost basis when compared to the newer

production facilities.

The new facilities are usually designed to result in a

labor cost savings and, hence, operations tend to become

speedier and more automatic, Increased speed allows the oper-

ator to uses time more economically and an increased amount

of automatic operation reduces the time required by the oper-

ator to devote to the machine, This permits the operator to

attend additional equipment, It is also generally accepted

that the operator's fatigue is often reduced with the advent

or newer, easier to operate equipment and this, too, results

i increased efficiency,

Savings can also result from increased yield of the

f finished product in relation to the material input. The

6William T. Hogan, Depreciation Policies and Resultant
Problems (New York, 1967), pp. 41-420
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reduced amount of fuel and power requirements per unit of

output add to the savings.7

Therefore, by investing in plant and equipment embodying

the new innovations, the business has an opportunity to reduce

unit costs in the manufacturing operation. This reduction in

cost is especially desirable since, at a given level of sales

and prices, it results in increased profits. Reduced costs

may also make lower prices practical and result in increased

sales where demand is responsive to price changes.8

Computing the Marginal Efficiency of
the Replacement Investment

Keynes defined the marginal efficiency of capital as the

rate of discount which equates the R's (or savings expected

from an additional capital asset during its life) with the cost

of the asset.9

The symbol r, therefore, denotes the percentage rate of

return on the capital invested and portrays the marginal

efficiency of the new-investment.

To illustrate how the marginal efficiency of the new

investment would be computed, assume that the initial cost

of an investment is 1000 dollars and that the investment is

to last only one year, at which time it will be replaced by

7Ibid., pp. 42-43.

8Ibid., p. 43#

9Keynes, The General Theory of Employment Interest and
Money, p. 135.



13

another production facility. During the one year of service,

the machine is expected to yield a return of 1100 dollars. The

marginal efficiency of this investment is that rate of discount

which will equate the 1100 dollars that the business expects

to get out of the machine by the end of the year with the

machine's 1000 dollar investment cost. This would be shown by

the marginal efficiency formula, C e r or 1000 =
(l+r )

1100 r1100 = 10%.
(1+r) ' 1000*

The Effect of New Innovations on the
Marginal Efficiency of Capital

According to Keynes' analysis of the additions of capital,

the computed marginal efficiencies would become less as the

supply price of the capital assets increased. The point would

finally be reached at which the computed marginal efficiency

on a proposed investment would just equal the prevailing

interest rate,

Theoretically, the company would, at that point, begin

loaning out its funds rather than reinvest them and realize a

return equal only to the prevailing interest rate.10

Contained within this reasoning is the idea that, as

capital is added, the return R would become less for each

addition of capital.1 1  But the savings R's of the replace-

ment investment might not decrease. That is, as new

10 Anatol Murad, What Keynes Means (New York, 1962), p. 48.

l1 Ibid.



innovations are continually introduced, the business continu-

ally has the opportunity to earn a return greater than it could

have with the obsolete plant or equipment,

Depending upon the savings associated with the new

investment, the R's could be greater, less or the same as they

were from the old production facilities,

In this same manner, savings associated with Pew inno-

vations could be continually greater and offset the increasing

costs of new plant or equipment when computing the marginal

efficiency of the investment, If this occurred, the marginal

efficiency would not drop toward the rate of interest and

replacement investments would continually be profitable.

When investment decisions are made in terms of profit-

ability, it would, therefore, seem that the savings associated

with replacing obsolete plant or equipment would keep pro-

duction facilities modern. However, as will be shown in later

sections of this paper, there are institutional forces that

cause businessmen to pass up these opportunities to increase

profit and, thus, the economy is plagued with old and obsolete

plant and equipment,



CHAPTER IV

A STUDY OF THE VARIOUS SOURCES OF INVESTMENT FUNDS

AND THE EXTENT TO WHICH EACH IS USED

There are a number of sources of investment funds availa-

ble to a business' management, Some funds are obtained from

the internal operations of a business. Others are secured

from outside the business' financial structure. A study of

the manner in which funds are obtained and the preference

managements display for the various sources will provide

background for a discussion, later in this paper, of the insti-

tutional forces that slow down the diffusion of new innovation.

Internal Sources of Funds

Depreciation

The wastage that results from the physical deterioration

and obsolescence of an asset is, in depreciation accounting,

considered an expense that should be deducted from the gross

revenue of the business in order to derive net profit 7

In effect, when depreciation is charged, accounting
2

balances are released from the fixed asset category on the

Charles L, Prather, Financing Business Firms (Homewood,
1961), p. 151,

2
The term accounting balances is used rather than money

or funds to indicate that depreciation does not automatically
generate liquid cash,

15
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balance sheet. Since depreciation is a deduction from gross

revenue, the exact amount of the depreciation charge is

retained in the accounting structure in the form of current

assets. In effect, depreciation charges result in the fixed

assets on the balance sheet decreasing and the current asset

balances increasing. The accounting balances that are released

from the fixed asset category are considered by financial

managers as an increase in cash holdings that can, in turn,

be used for reinvestment.3

Finance text books use the reasoning that, by converting

the accounting balances from the fixed asset category into

accounting balances contained within the current asset category,

management is given leeway to make disbursements without the

total assets of the business being decreased. This would hold

true, however, only if the accounting balances released into

the current asset category remained in that category or were

reinvested back into the fixed asset category.

In actual business practice, however, as opposed to

finance theory, some of the accounting balances released by

depreciation into the current asset category are withdrawn

from the asset structure and used for such purposes as paying

off loans, This would reduce both total liabilities and total

assets,

3Prather, Financin Business Firms , p. 153.

4Ibido.



Contained within this same reasoning, is the idea that

accounting balances released by depreciation from the fixed

asset category are easily accessible for use in replacing

existing fixed investment, However, the accounting balances

provided by depreciation could either be tied up in working

capital or be used for modernization, expansion or mergers,

The law in the United States requires a provision for

depreciation, and the Courts indicate "that the payment of

dividends in the full amount of the surplus, without a pro-

vision for depreciation, would constitute an impairment in

capital,"5 There is no provision, however, to assure that the

f ixed assets of the business operation will be replenished by

reinvestment with the increased current assets resulting from

the depreciation charge,

Therefore, while depreciation charges release accounting

balances fro-m the fixed asset category of the balance sheet

to the current asset category, this does not automatically

provide the business managers with liquid cash balances that

can be used for the replacement of obsolete plant or equipment,

It, rather, requires action on the part of management to

direct the use of the increased current assets of the business

in a manner that will assure their availability for use in

the replacement of existing plant and equipment,

5H.H. Finney and Herbert E Miller, Principles of
AccountingInermedit (nglewood Cliffs, 1958), p. 356,
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Retained Earnings

When a business operation makes a net profit, it has

increased the assets of the business, In the accounting

profit and loss statement, profit is an indication of the

amount of increase that has occurred in the business' assets

as a result of the business operation.6

This idea can be more easily seen in the hypothetical

example presented below in Table I.

TABLE I

DISTRIBUTION OF ASSETS RESULTING FROM
NET PROFIT OF THE X COMPANY

Net profit per profit and loss
statement , . . .. .. . . ., $4,000.00

The gain is reflected in:

Assets increased
Accounts receivable . . $1,800.00
Merchandise inventory . 2,200.

Net increase in business' assets
reflected in balance sheet
items .. . . . .t. 4,000.00

The business, having manufactured a finished product,

sold the product and deducted any expenses associated with its

manufacture or sale, shows a net profit before taxes of 4,000

6
Louis Goldberg, An Inquiry Into the Nature of Accountin

(Menasha, 1965), pp. 276-267.
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dollars, This 4000 dollars is an indication of the amount of

increase in the business' assets which are distributed as

shown in Table I.

The federal income tax that a business is required to

pay, in effect, takes away a portion of the business' increased

assets (profit) that resulted from the business operation.

The portion of the business' profit remaining after taxes

is available for dividends or, at the discretion of the

business' directors, can be retained within the business. If

the decision is made to retain the remaining profit within

the asset structure, all that happens is that an accounting

balance is shifted from one classification within the owner-

ship category of accounts to another. This entry does not

affect either the assets or liabilities of the business. If

anything, the entry represents a policy decision by the

directors of the business to make unavailable to stockholders

the amount that is transferred to the reserve account.7

If, at a later date, a cash dividend is declared, its

payment will reduce both current assets and retained earnings.

Retained earnings, within themselves, do not automatically

provide for the replacement of plant and equipment, but, rather,

leave undistributed profits within the asset categories of the

balance sheet.

By retaining earnings, management decides for the owners

(stockholders) that it is more profitable for the owners to

7 lbid., p. 269
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leave the earned profit within the business rather than pay it

out as a dividend. But this is not always the case. If the

business' stockholders realize that they are not maximizing

their personal profits because management is retaining the

business' earnings, the stockholders often times strongly

resist future attempts to retain income.

John G. McLean, in an unpublished paper titled "The

Discounted Cash Flow Method of Evaluating New Capital Invest-

ments," recognized that his company (Continental Oil Company)

would have little justification in retaining earnings, as would

be the case with all businesses, "unless we [Continental Oil

Company] can arrange to earn as much on the funds as the

stockholders could earn by investing in comparable securities

elsewhere",,8

Although current assets are increased by both depreciation

and retained earnings, it requires action on the part of

management to direct the use of the increased assets of the

business in a manner that will assure their availability for

use in the replacement of existing plant or equipment.

8John G. McLean, "The Discounted Cash Flow Method of
Evaluating New Capital Investments," unpublished paper read
before the General Session during the second midyear meeting
of the American Petroleum Institute's Division of Finance and
Accounting in the Shamrock Hilton Hotel, Houston, Texas, May 16,
1958.
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The Value of Internal
Sources of Funds

The value of the increased current assets that result from

depreciation or retained earnings is found by determining the

return (profit) that can be made by using the assets in

alternative investments. Assuming that the management wishes

to maximize profits, the value of the increased current assets

is, therefore, the maximum return that could be gained by

their reinvestment.

The replacement of the business' obsolete plant or equip-

ment is but one of the profitable uses into which the increased

current assets could be invested.

External Sources of Funds

Stock Issues

The stockholders of an incorporated business make up the

business' ownership. Assuming that the business had no debt

liabilities and had not retained any past profits, the total

assets of the business would equal the stockholders' original

investment.

In order for stockholders to increase the business' assets

(which could be used to replace obsolete plant or equipment),

it would be necessary for them to increase their investment

in the business. (This is the same thing that happens when

managements retain profits, but in this discussion, the concern

is with additional stock issues.)
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Because of the great diversification in ownership of most

of today's business and industry, it is very unlikely that the

additional stock issues would be purchased in relation to each

stockholder's existing ownership, By increasing the ownership

of the business (issuing more stock), the percentage of owner-

ship held by the original stockholders would either decrease,

increase or remain unchanged.

While this change in per cent of ownership could make

little or no difference to the small stockholder, the additional

shares of stock could adversely affect the large owner's

control of the business. Therefore, unless the larger stock-

holder is willing to increase his investment in the business,

he might resist suggestions to raise funds by issuing additional

stock for the purpose of replacing obsolete plant and equipment.

To make additional stock valuable enough to attract

additional stock investors to the business, the expected return

would be an important factor. The new investor would consider

the risk of the investment, its size and the profit he would

make in relation to the profit he could make elsewhere on

other investments.

Borrowing

Another means through which a business or industry can

obtain external funds for capital investments is borrowing.

When a business borrows money from a bank, insurance

company, savings and loan association or finance company, it
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executes a note in favor of the lending institution promising

to pay the amount borrowed at a specified time with interest

at a stated rate.

When the business borrows a substantial amount of money,

it is necessary in most cases to borrow from a number of

different persons or concerns, The instrument given to the

lender embodies the promise to pay the debt and the amount

of interest and is called a bond. Bonds are similar to notes

except for the fact that they are generally for a larger

maturity rate than notes. 9

For borrowing to be used as a source of funds, it is

necessary for the marginal efficiency on the replacement

investment to be greater than the cost (interest) of the

borrowed funds.

Source of Funds Most Utilized by Businesses

Survey of Twen Large anu-
facturinS Corporations

Gordon Donaldson of the Harvard Business School conducted

a survey in 1961 of twenty large manufacturing corporations to

determine the extent to which business and industry use debt

for financing the replacement of obsolete plant and equipment.10

9Elvin F. Donaldson and John K. Pfahl, Corporate Finance
(New York, 1963), p, 130.

1 0The twenty companies used in this study were taken from
five different industries machine tools, baking, chemicals,
drugs and rubber. All were large, long established companies,
basically profitable with good access to outside borrowing.
Gordon Donaldson, Corporate Debt Capacity (Boston, 1961),
pp. 12-24.
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His findings indicate that once a business becomes established,

the majority of the funds available for capital replacement

in that business are supplied internally by depreciation and

retained earnings.

Over the twenty year period covered by Donaldson's study,

1938 to 1958, seven of the twenty companies generated, internally,

more than 100 per cent of their long term capital requirements.

Five others generated more than 95 per cent, five were in the

80 to 95 per cent range and three of the businesses were below

the 80 per cent mark,11

It was not Donaldson's conclusion that internal funds

provided all the replacement investments needed by businesses,

but that investments were limited to available internal funds

and were not made, whether needed or not, if they had to rely

on external funds, such as borrowing, in order to replace

obsolete plant or equipment. Donaldson states:

Thus when the nonborrowing business is confronted with
the question, 'Why not use debt as a source of permanent
capital?' the frequent response is, 'Because we don't
need the money.' What is implicit in this statement,
whether recognized or not, is that the company does not
need the money to achieve the limited investment goals
it has set for itself. 1 2

Donaldson did not indicate that the cost of the borrowed

funds was a factor in management's preference for internal

sources of funds. If anything, the preference was the result

of "extreme conservatism." 13

l1Ibid., p. 41.

12Ibid., p. 31. 1 31bid.a, p. 262.



25

A Study Conducted y the Machinery
and. Allied Products Institute

While Donaldson's study reveals that businesses limit

their investments to funds available from internal sources,

the Machinery and Allied Products Institute does not feel

that this has occurred because of an actual preference for

internal sources, but, rather, because they are forced to

limit their investment funds to these sources and, specifically,

to depreciation.

In an article titled "The Control of Capital Employed,"

the Machinery and Allied Products Institute's George Terborgh

assembled information, given in Table II on page 26, that shows

the amount of use business has made of stock issues and retained

earnings to finance investments from 1947 through 1964,

As Table II shows, stock issues and retained. earnings

have not shown any tendency to increase during the period from

1947 through 1964. The Machinery and Allied Products Institute

reasons that this has occurred because business managers are

limited in their ability to increase these sources of funds as

a result of the dictates of their stockholders,. 4

That is, the business' stockholders do not favor action

on the part of management to retain profit in excess of existing

standards. In the same manner, stockholders do not favor the

dillution of their ownership interests in the business by the

continual issuance of stock,

14George Terborgh, "Control of Capital Employed," Studies
in Business Investment Stratagy (September, 1963), p. 8.
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TABLE II

BUSINESS' USE OF STOCK ISSUES AND RETAINED
EARNINGS TO FINANCE INVESTMENTS

1947 THROUGH 1962*

Stock Issues Retained Earnings
Year Billions of Year Billions of

Dollars Dollars

1947 . . . . . . . o.6 1947 a . . . . . 7.5
1948 . . . . . . . .4 1948 . . . . . . . 8.3
1949 . . . . . . . .1 1949 . a .....5.2
1950 . . . . . . . .1 1950 . . . . . . . 9.0
1951 . . . . . . . .6 1951 . . . . . . . 7.1
1952 . . . . . . . .6 1952 . . . . . . . 5.1
1953 . . * . . . . .1 1953 . . . . . . . 5.9
1954 . . . . . . .- . 1954 . . . . . . . 8.0
1955 . . . . . . . .4 1955 . . . . . . . 8.3
1956 . . . . . . . .4 1956 . . . . . . . 7.1
1957 . . . . . . . .0 1957 . . . . . . . 4.1
1958 .0 .Q .. s. . 1958 .i. ..... 4.4
1959 . . . . . . . .6 1959 . . . . . . . 7.5
1960 . . . . . . . .5 1960 . . . . . . . 5.8
1961 . . . . . . . .2 1961 . , . . . . . 5.4
1962 . . . . . . . -0.6 1962 . . . . . . . 6.1

*Source: George Terborgh, "Control of Capital
Studies in Business Investment Stratagy (September,

Employed,"
1963), p. 8.

It is reasoned by the Machinery and Allied Products

Institute that, since businessmen are limited in their ability

to secure additional funds from retained earnings or stock

issues, their other alternative is to borrow the needed funds.1 5

However, when the managers go to banks and other credit houses

for loans, they find that their financial statements are

15Terborgh, "Control of Capital Employed," pp. 11-14.
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requested. The credit houses compute the ratio; that exists

between long term debt and the business' total long term

resources.

By making this comparison, the credit houses are assuring

themselves that the business is not overextending its ability

to repay the increased debt. It is widely held by credit

concerns that debts should not exceed 25 to 30 per cent of the

total capitalization of industrial companies.16

Jerome Cohen and Sidney Robbins, in The Financial Manaer,

express the effects increases in borrowing have on the business'

future utilization of this source of funds.

As debt edges up to and perhaps beyond conventionally
acceptable limits, various sanctions come into play which
suggest caution and have a braking effect. Banks reduce
lines of credit; bond ratings are lowered; interest costs
rise. Investment bankers suggest preferred or common to
raise additional capital rather than more debt.17

In the Machinery and Allied Products Institute study,

total long term resources of a business are considered to be

made up of stock and retained earnings. The Machinery and

Allied Products Institute indicates that managements are

limited both in their ability to increase stock and retained

earnings, and they are also limited in their ability to

continually increase borrowing because of limitations imposed

by the credit houses.18

6Cohen, The Financial Manager, p. 586.

1 7Ibid., p. 593.

18Terborgh, "Control of Capital Employed," pp. 14-15.



28

Therefore, borrowing cannot be increased past a certain

point even though the management might desire to use this

source of funds.

The conclusion to this line of reasoning is that manage-

ments are unable to combat the effects of increased rates of

plant and equipment obsolescence because of the limitations

imposed on their increasing stock issues, retained earnings

and borrowing. Since managements are unable to provide the

needed funds, the Machinery and Allied Products Institute,

therefore, reasons that the federal government should step

in and provide increased amounts of depreciation to supply the

funds managements have not otherwise been able to produce.1 9

The Argument for Increased
Depreciation

With replacement facilities being more capital intensive

than those they replace, and with inflation causing the

replacement cost of new production facilities to be greater

than the original cost of the obsolete plant or equipment,

conventional straight-line depreciation, based on the physical

life of the depreciating asset, cannot supply enough funds

to replace the obsolete facilities.20

Gardner Ackley states that, in a technically progressive

economy, the anticipation of obsolescence will be greater and,

therefore, depreciation allowances will be high enough to

1 91bid., p. 36.

20Ackley, Macroeconomic Theory, pp. 552-553.
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write off the investment in a shorter amount of time than the

physical depreciation rates would suggest. As this occurs,

he feels that depreciation allowances will exceed replace-

ment requirements, 21

Apparently realizing that businesses, for the most part,

limit their replacement investments to funds provided by

depreciation, the federal government adopted the philosophy

that, by increasing the rates of depreciation, more than enough

funds would be provided from depreciation to replace plant and

equipment that has become obsolete. This is reflected in the

accelerated depreciation methods introduced in 1954 to be

used in computing income tax,

While the Machinery and Allied Products Institute's

reasoning, presented earlier in this chapter, leads to the idea

that depreciation directly provides increased funds for invest-

ment, it is, rather, the indirect effects of decreased dividend

payments and decreased income taxes resulting from lowered

profits that provide the increased funds,

Many businesses have "traditional" dividend payments that

are related to the size of the net profit. Therefore, by

increased depreciation rates lowering profit, assets can be

retained in the accounting structure that would otherwise be

reported as net profit and be subject to dividend payments.

In this same manner, as increased depreciation charges

lower profits, income taxes are reduced. As will be more

21
Ibd.
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fully shown in the next chapter, lowered income tax is the

incentive which convinced Congress that higher depreciation

rates might encourage investment,

As was noted on page 16 of this chapter, the Courts in

the United States consider the payment of dividends (or, for

that matter, taxes) without a deduction for depreciation,

an impairment of the business' capitalization. While depreci-

ation preserves the.indestructability of the business'

capitalization, as will be shown in later sections of the

paper, the logic as used by Congress, that increasing rates

of depreciation will automatically lead to increasing rates of

capital replacement, has not proven to be correct, Rather,

it will be shown that increased depreciation contributes

significantly to the institutional forces which slow down the

diffusion of new innovation.



CHAPTER V

AN ANALYSIS OF THE EFFECTS OF INCREASED INVESTMENT

FUNDS ON CAPITAL INVESTMENT DECISIONS

The Income Tax Stimulant to
Increase Investment Funds

"Straight-line" is the standard form of tax depreciation

allowed by the Internal Revenue Service. A business can

benefit from a tax savings in the early years of an invest-

ment's life by using an accelerated depreciation method rather

than straight-line depreciation, An example of this tax

savings is shown in Table III, below.

TABLE III

COMPARISON OF TAXABLE INCOME USING STRAIGHT-
LINE AND ACCELERATED DEPRECIATION

Straight-Line Depreciation

Year Gross Profit Depreciation Net Profit Tax Liability

1 $3500 $2000 $1500 $750
2 3500 2000 1500 750
3 3500 2000 1500 750
4 3500 2000 1500 750
5 3500 2000 1500 750

AcceleratedDepreciation

Year Gross Profit Depreciation Net Profit Tax Liability

1 $3500 $3000 $ 500 $ 2502 3500 2500 1000 5003 3500 2000 1500 7504 3500 1500 2000 1000
5 3500 1000 2500 1250

31



32

In Table III, the fixed asset is assumed to have a

depreciable life of five years. The cost of the asset is

10,000 dollars and the yearly gross profit will remain constant

at 3,500 dollars. The federal tax rate will be 50 per cent of

the business' net profit.

In a comparison between the tax liability using straight-

line depreciation and the tax liability using accelerated

depreciation in Table III, it is shown that the business would

be able to reduce its tax liability by 750 dollars during the

first two years by using accelerated depreciation instead of

straight-line depreciation.

When considering the economy as a whole, the tax savings

for business will continue to grow as more and more plant and

equipment are placed under accelerated depreciation.

The growth rate of tax savings that can result from

business using accelerated depreciation can be illustrated by

a 1967 report of the House Ways and Means Committee. In their

discussions of H. R. 6950, a bill to restore the investment

credit and the allowance for accelerated depreciation, it was

explained how, by using accelerated depreciation, the entire

business community would be able to save 105 million dollars

in taxes from 1967 through 1970.1

1House of Representatives, Report of the Committee on
Ways and Means, 90th Congress, 1st Session, No. 131
(Washington, 1967), p. 15.
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The tax savings were projected to be 10 million dollars

in 1968 and, thereafter, increase 25 million dollars per year

through 1970.2

Referring to Table III, it can be seen that for every

dollar of.tax savings, a two dollar increase in depreciation

was required. Assuming this same ratio, and relating it to

the tax savings projected by the House Ways and Means

Committee, depreciation would increase 210 million dollars

durin the period from 1967 through 1970.

Using this same reasoning, depreciation would increase

20 million dollars in 1968 and, thereafter, increase 50 million

dollars per year through 1970.

By using accelerated depreciation, managements have the

opportunity to reduce their income taxes in the early years of

the fixed investment's life and, at the same time, assemble

the increased assets, reinvest them and begin earning a profit

earlier than would have been possible using straight-line

depreciation.

Relating the Age Distribution of Plant and Equipment to
Potential Profit and Increasing Investment Funds

The age distribution of plant and equipment indicates the

amount of obsolete and physically exhausted production facilities

that exist in the economy.

Table IV, on page 34, shows the age distributions of both

plant and equipment for the years 1954 through 1962. Plant is

2 Ibid.
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given in ten year intervals, from zero to over fifty years,

and equipment is given in five year intervals, from zero to

over twenty-five years.

TABLE IV

AGE DISTRIBUTIONS OF BUSINESS' PLANT
AND EQUIPMENT 1954 THROUGH 1962*

Plant

Age Brackets Percentage Distribution

(Years) 1954 1955 1956 1957 1958 1959 1960 1961 1962

0-10 31 33 33 33 32 32 32 31 31
11-20 10 13 15 16 18 20 21 23 24
21-30 21 16 14 13 12 11 10 10 10
31-40 17 17 17 17 17 17 17 16 15
41-50 11 11 11 11 11 9 9 9 9

50 and over 10 10 10 10 10 11 11 11 11

Total 100 100 100 100 10100 100 100 100

Equipment

Age Brackets Percentage Distribution

(Years) 1954 1955 1956 1957 1958 1959 1960 1961 1962

0-5 40 40 39 38 37 36 35 32 34
6-10 34 33 33 31 29 24 29 28 28
11-15 10 12 14 17 20 27 22 22 19
16-20 8 8 6 6 6 5 7 11 12
21-25 3 3 4 4 4 4 3 3 3

25 and over 5 4 4 4 4 4 4 4 4

Total 100 100 100 100 100 100 100 100 100

*Source: Machinery and Allied Products Institute, "Changes
in the Computed Age Composition of the Stock of Business Capital
Goods," CApital Goods Review (September, 1964), p. 3.

Potential Profit as Reflected in the A
Distribution of Plant and. Equipment

By replacing obsolete and physically exhausted production

facilities with new, technically superior plant and equipment,
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profits can be increased. Profits could result from both the

elimination of increasing expense associated with the physical

deterioration of the old production facilities and the gaining

of increased efficiency associated with the technically

superior new production facilities.

Relating this to the age distributions shown in Table IV,

it is highly probable that profits could be increased by

replacing much of the plant and equipment.

To maximize profits, the business' management would probably

find the highest marginal efficiency of capital in replacing

the over-fifty-year-old plant and over-twenty-year-old equip-

ment brackets. Since replacement of the oldest plant and

equipment would result in the largest cost savings (profit),

the oldest would be replaced first.

As the newer of the existing production facilities were

replaced, the marginal efficiency of capital would decrease

as the cost savings associated with the newer plant and equip-

ment decreased.

Assuming that managements followed the reasoning of John

M. Keynes, as discussed in Chapter III, all of the obsolete

plant and equipment in the economy would be replaced that had

a marginal efficiency greater than the rate of interest. While

it is impossible to determine the exact effect this would have

on the age distributions of plant and equipment, it is

probable that the older age brackets would be eliminated or

substantially decreased.
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The Influence of Increasing Investment Funds on
A.e Distribution of Plant and Equipment

By managements limiting their investments to funds

provided by straight-line depreciation, it is likely that

many profitable replacement investments would not be under-

taken because of this unavailability of funds. By using

straight-line depreciation, assets would not be released from

the fixed asset category of the balance sheet fast enough to

keep pace with the increasing rates of obsolescence in business

and industry.

In 1954, two accelerated depreciation methods were first

introduced by the Internal Revenue Service. The two new

accelerated methods were the declining-balance method and the

sum-of-the-years-digits method. 3

Both of these methods of computing accelerated depreciation

provide a substantial acceleration in depreciation as compared

to straight-line depreciation. The declining balance method

charges off approximately 75 per cent of the cost of an asset

over the first half of its estimated life, and the sum-of-the-

4
years-digits method charges off approximately 67 per cent.

These two methods substantially increase the rates of

depreciation and, therefore, lead to the same conclusion as

the examples of accelerated depreciation used in this study,

3Joseph A, Pechman, Federal Tax Policy (Washington, 1966),
p. 117.

4Finney, Principles of Accounting Intermediate, pp. 362-
364.
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Mainly as a result of accelerated depreciation, deductions

for depreciation increased from 1954 through 1962 at an average

growth rate of 11 per cent per annum. 5

However, when this constant increase in depreciation is

related to Table IV, it is evident that the increased assets

provided by depreciation were not used to replace obsolete

plant or equipment.

As shown in Table IV, the only noticeable improvement

in the age distributions of either plant or equipment occurred

in the twenty-one to thirty year bracket of plant. This

improvement resulted in the economy's plant twenty years old

or less increasing from 41 per cent in 1954 to 55 per cent in

1962.

Since the age distributions of neither plant nor equip-

ment showed any significant improvement during a period of

time when internal funds provided by depreciation were rapidly

increasing, it is apparent that the problem involves more than

the availability of investment funds.

5Machinery and Allied Products Institute, "The Fading
Boom in Corporate Tax Depreciation," Capital Goods Review
(June, 1965), p. 1.



CHAPTER VI

ACCOUNTING PROFIT MAXIMIZATION AND ITS EFFECTS

ON THE DIFFUSION OF NEW INNOVATIONS

In the theory of investment as developed by economists,

profit maximization is assumed to be a fundamental behavior

of businessmen. The prospects of deriving the greatest

profit possible from a proposed activity guides their decision

making process. Alternative investment decisions also are

made with an eye toward maximizing profit.

Joel Dean, in Nana erial Economics, points out, however,

that in actual practice, many economists now have come to

realize that many businesses, and especially the larger ones,

do not operate on the principle of profit maximization in terms

of marginal costs and marginal revenues, but, rather, set

2
standards or targets of reasonable profits.

Dean believes that many of a business' products have a

substantial "monopoly position, either short-run or permanent,"

and that there is "a range of discretion in pricing."0

As was shown in Chapter II, in markets where there does

not exist a degree of price competition, the business with

1Ackley, Macroeconomic Theory, pp. 461-465.

2Joel Dean, Managerial Economics (New York, 1951), p. 28.

31bid., pp. 28-29.

38
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obsolete plant and equipment can continue to operate at a

profit, but it will not be as efficient as other businesses

using the technically superior production facilities.

Walter Adams and Joel B. Dirlam, in an article titled

"Big Steel, Invention and Innovation," set forth a case study

of the invention and innovation of the oxygen steel-making

process. The article indicated that while

it has often been assumed that, if homogeneous oli-
gopolies do not compete in price, their leading members
compete in innovating--and that the public thereby
benefits as Wuch as, if not more than, it would by price
competition,

this was not found to be true in the case of the oxygen steel-

making process. It was concluded, rather, that because of

price control, innovations can be deferred and the public bears

the cost of the operating inefficiency of the obsolete plant

or equipment.

The Profit Motive of Professional Management

In the American economy, businesses that are of sufficient

size to maintain control over prices are operated by pro-

fessional managements. The professional manager came into

being as a result of the emergence of corporations.

As the size of incorporated businesses increased, the

owners of the businesses found it necessary to entrust the

operations to management. As the corporations continued to

grow and more and more owners (stockholders) invested in the

1 Walter Adams and Joel B. Dirlam, "Big Steel, Invention
and Innovation," The Quarterly Journal of Economics, LXXX
(May, 1966), 189.
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business, the gap between ownership and management widened to

the point where, today, the large corporation has so many

owners that it is impossible for them to assume any serious

operational responsibility,

Control of the corporation is, therefore, largely in the

hands of managements who report to the board of directors

who are, in turn, elected by the stockholders.

The salaried, professional manager's outlook in the area

of profit is different from that of the owner/manager. The

owner/manager receives his motivation to increase the business'

profits because this increases his personal income. The pro-

fessional manager receives his motivation from the prospects

of increasing his salary and bonus. 5

Corporations, realizing that the motivation of manage-

ments is in terms of salary and bonus, have sought methods

of effectively measuring management performance.

The general approach has been to break the company up

into divisions, give each division manager authority over all

the functions of his particular division and make him

responsible for his division's profits.6 ,7 The accounting

reports are redesigned to conform to the division level of

management responsibility. 8

5Edwin G. Nourse, "The Profit Motive and 'Maximum'
Profits," The Brookings Institute, Il (April, 1942), p. 17.

6 Dean, aNagerial Economics, p. 40.

7Cohen, The Financial Manager, p. 151.

8Dean, Managerial Economics, p. 40.
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To evaluate the division manager for purposes of promotion,

salary and bonus payments, a profit goal is set by the higher

management of the corporation, and the division manager's

performance is appraised on the basis of periodic profit and

loss statements.9 ,10

This same concept of setting a profit goal and appraising

the management on the basis of the periodic profit and loss

statement would be equally applicable to the business that

was not broken down into divisions.

The professional manager, therefore, derives his incentive

from maximizing accounting profits, so that the reported

profits will, in turn, have a bearing on his salary, bonus,

and prestige.1 1

The Use of Accounting Rate of Return
to Appraise Management Performance

It is meaningless to use profit to measure the performance

of management unless the profit is related to the assets that

were used to derive the profit. The most widely used method

of relating profit to assets is by the accounting rate of

return.

In 1959, the National Association of Accountants

surveyed forty-four companies to determine the extent of use

9 Ibids

1 %Cohen, The Financial Manager, p. 151.

llNourse, "The Profit Motive and 'Maximum' Profits,"
pp. 17-18.
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these companies made of the accounting rate of return.12

Their survey revealed that forty-two of the forty-four companies

used this method for appraising past performance. When

appraising the managements of these companies, every company

related profits to the assets of the business.13

Several of the companies, when measuring the performance

of management, pointed out the importance of determining the

effectiveness with which management makes use of the total
14assets of the business. This would include cash, accounts

receivable, inventories and fixed assets.

On the other hand, it was found that some of the companies

adjusted the total assets appearing on the balance sheet which

were not expected to earn a return, For example, one of the

companies deducted its tax liabilities on the assumption that

the taxes were paid currently from the company's cash receipts,

Other companies in the survey excluded excess cash and, in one

case, total current assets were decucted from the investment

base,15

Having selected the asset base, profit is related by the

following equation: Rate of Return Profit
Assets

12National Association of Accountants, Return onC 1
as a Guide to Mangement Decisions (New York, 1959),~p, 107.

131bido, pp. 6-7o
14lbidet p. 7.
151bid, p. 8.
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The Use of Gross or Depreciated Assets

When considering depreciation in computing the asset

base, three different methods have been used: (1) original

cost of the fixed assets, (2) original cost of the fixed

assets plus the current assets or (3) book value of the fixed

assets plus the current assets.

The survey by the National Association of Accountants

revealed that 65 per cent of the companies used the third

method when determining the asset base.16 While it was

indicated that the other businesses used original cost of the

fixed assets, it was not made clear as to whether this did or

did not also include current assets when determining the asset

base. The discussion led to the conclusion that in the majority

of cases, however, businesses using original cost of the fixed

assets, did not include current assets.17

The committee compiling the study advanced three reasons

as to why total assets, less accumulated depreciation, should

be used for the investment base.

The first was that it would seem inconsistent to compare

a profit figure from which depreciation has been deducted with

an investment base from which the accumulated depreciation has

not been deducted.18

Secondly, the idea was expressed that, since depreciable

assets do not produce income with undiminished efficiency

16Ibid., p. 11.

17Ibid., pp. 12-15. 181bid., p. 15.



44

throughout their lives, the rate of return would appear more

stable if depreciation were deducted.19  The reasoning here is

that since profit would be reduced by the rising maintenance

cost of depreciating assets, and since competition from new

plant and equipment embodying new innovations would also

cause profit to decrease, the use of an investment base net of

depreciation would stabilize the rate of return percentage at

a higher level than would otherwise be possible.

The third reason is that, unless depreciation were

deducted from the investment base when using total assets as

the base, the same assets would be counted twice. This idea

can be illustrated by a hypothetical example of a business that,

at the beginning of the year, had only one asset, and this asset

was to have been completely depreciated out by the end of the

second year. It was further assumed that both sales and expenses

were on a cash basis and that profit was distributed as a

dividend,

Under these conditions, the annual charge for depreciation

would appear as an increase in cash on the balance sheet. It

would, therefore, be a duplication to include both the accumulated

cash and the original cost of the fixed asset in the investment

base.*20

In another study concerning the accounting rate of return,

I. Wayne Keller indicated that where asset values are used in

191bid., pp. 14-15.

201bid., p. 15.
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accordance with the concepts contained within the published

financial statements, there is a ready acceptance of the

computed rate of return. When other values are used, such

as fixed assets, without a deduction for depreciation, con-

fusion is created and "management's time, which should be

devoted to holding and improving the ratios, will be diverted

to attacks upon the validity of the amount of capital used in

determining the ratios."21

Rate of_ Return on Gross Assets vs.
Rate of Return on Net Assets

jtraight-line depreciation.---The illustration presented

in Table V, on page 46, shows the difference that can be

derived from using rate of return on gross assets versus rate

of return on net assets for the same business operation. For

this example, it will be assumed that the business has only one

asset which cost 8000 dollars, and that this asset will be

depreciated over a four year period. It is further assumed that

both sales and expenses are on a cash basis and that profit is

distributed as a dividend. As depreciation is charged and the

funds are released from the fixed asset category to the current

asset category, they are removed from the bussiness' asset

structure.

211. Wayne Keller, "The Return on Capital Concept,"
National Association of Accountants Bulletin (March, 1958),
pp. 15-17.
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TABLE V

RATE OF RETURN ON GROSS ASSETS VS. RATE OF
RETURN ON NET ASSETS USING STRAIGHT-

LINE DEPRECIATION

Year Yearly Cumulative Net In- Net Rate of Return
Depreci- Depreci- vestment Income
ation, ation End of Gross Net

Year

1 $2000 $2000 $6000 $1800 22.5% 30.0%
2 2000 4000 4000 1800 22.5 45.0
3 2000 6000 2000 1800 22.5 80.0
4 2000 8000 -0- 1800 22.5 *
5 2000 8000 -0- 3800 47.5 *

*Indeterminate

Under the conditions of the above example, using gross

assets as the investment base, the rate of return would

remain constant until the asset was completely depreciated

out. The rate of return would then increase to 47.5 per cent

in the fifth year as a result of not recording any depreciation

expense,

Using net assets, the rate of return continually

increases through the third year as a result of a diminishing

investment base. Toward the end of the fourth year, as a

result of approaching zero book value, the rate of return

becomes greater than 100 per cent. In the fifth year, if a

near zero book value is assumed (since it is not possible to

compute a rate of return with zero in the denominator), the

rate of return would also be greater than 100 per cent, both
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as a result of the near zero book value and as a result of

profit increasing because of not recording any depreciation

expense.

Accelerated depreciation. ---Using the same assumptions

as given for Table V, with the exception of using accelerated

depreciation rather than straight-line depreciation, Table VI,

below, shows that there will be a continual increase in the

rate of return using either the net or gross investment base.

TABLE VI

RATE OF RETURN ON GROSS ASSETS VS. RATE
OF RETURN ON NET ASSETS USING
ACCELERATED DEPRECIATION

Year Yearly Cumulative Net In- Net Rate of Return
Depreci- Depreci- vestment Income
ation ation End of Gross Net

Year

1 $3500 $3500 $4500 $ 300 3.8% 6.7%
2 2500 6000 2000 1300 16.3 65.0
3 1500 7500 500 2800 35.0 *
4 500 8000 -0- 3300 41.3 **
5 -0- 8000 -0- 3800 47.5 **

*Over 100 per cent

**Indeterminate

As a result of increasing depreciation expense in the

early years of the fixed asset's life, the rate of return is

less for both gross and net investment when compared to the

rate of return shown in the first year of Table V. However,
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in the second year, it becomes greater when comparing the

rate of return on net investment, and in the third year, it

becomes greater when comparing the rate of return on gross

investment.

It was assumed in Tables V and VI that the current assets,

increasing as a result of depreciation charges, were removed

from the business, When using net assets (book value of the

fixed assets plus the current assets) as the base, and by

removing the current assets from the business' accounting

structure, the base upon which the rate of return was computed

would decrease.

When using gross assets (original cost of the fixed asset

plus the current assets) as the base, and by removing all the

current assets from the business' accounting structure, the

base upon which the rate of return was computed would remain

constant,

In the case of using only original cost of the fixed

asset, the base would remain stable regardless of what was

done with the current assets.

In actual business practice, for purposes of computing

the accounting rate of return, unless the assets that are

released by depreciation are reinvested back into the fixed

asset category or tied up in working capital, they would no

longer be in the asset base for computing the rate of return,

As was shown in Chapter IV, the assets released into the

current asset category by depreciation can be used to pay off
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outstanding debt. The survey by Gordon Donaldson would

indicate that many of the current assets produced by depreci-

ation are used to pay off debt. To the extent that this

occurs, total assets of the business are decreased.

It was also shown that the assets released by depreciation

could be used for investments outside the business. In the

study conducted by the National Association of Accountants,

there was no indication that outside investments were included

in the asset base when computing the rate of return for

appraising management performance.

When considering divisions of a corporation, assets

released into the current asset category by depreciation, that

are not tied up in working capital, are removed from the

division by the corporate office. In order to reinvest these

funds, it is necessary to secure approval from the corporate

office.

Therefore, in actual business practice, many of the

increased assets provided by depreciation are removed from

the asset base for purposes of appraising managements by the

accounting rate of return.

Many businesses use accelerated methods to make their

depreciation charges. This, along with the fact that many of

the current assets increased by depreciation are removed from

the business asset base, can have a favorable effect on the

accounting rate of return as will be shown in the following

three cases.
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Case I.---According to the National Association of

Accountants' survey, 65 per cent of the businesses studied

used book value of the fixed assets plus current assets when

computing the rate of return. Assuming that the majority of

the current assets were removed from the asset structure, the

accounting rate of return would continually increase with

profit remaining stable.

As profit decreased as a result of the increasing

inefficiency of the old obsolete plant and equipment, the

rate of return would still continue to increase until it reached

that point at which the inefficiency (maintenance expense, down

time and increasing operating costs) became relatively greater

than the yearly decrease in the asset base.

When considering accelerated depreciation, the rate of

return would show even greater yearly improvement after

beginning at a lower return than with straight-line depreciation.

This would result both from the fact that the asset base was

decreasing at a faster rate than with straight-line depreciation

and also because accounting profit was showing yearly improve-

ment as a result of the decreasing depreciation expense.

In the case of accelerated depreciation, the inefficiency

of the obsolete production facilities would have to be great

enough to offset both the decreasing asset investment base

and the increasing profit in order for the rate of return not

to show yearly improvement.
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Case II.---It was concluded from the survey by the National

Association of Accountants, that the majority of businesses

using original cost of the fixed assets did not also include

current assets in the base. Businesses that compute the rate

of return in this manner will show a constant rate of return

if profits remain constant, using straight-line depreciation,

until the asset is completely depreciated away. At that point,

profit will increase as a result of not recording any

depreciation expense and the accounting rate of return will

increase.

However, in the case of businesses that use accelerated

depreciation, their rate of return would show a continual

increase as the depreciation expense fades out and accounting

profit increases.

Case III.---Those businesses that use both original cost

of the fixed assets plus current assets will tend to show

growth in the asset base. Therefore, by using straight-line

depreciation, there would not be improvement in the rate of

return as a result of depreciation.

However, when considering accelerated depreciation, there

would be improvement in the rate of returnto the extent that

accounting profit increased (as a result of fading depreciation

expense) at a faster rate than the asset base. As was shown

previously in this section, many of the current assets are

removed from the asset base when computing the rate of return.

Therefore, in many instances, the rate of return does show

improvement.
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In all of these examples, it was assumed that price

competition did not exist and that the businesses could still

sell their manufactured product at the original sale price.

Profits would decrease as the inefficiency associated with the

obsolete plant and equipment increased. However, in the

majority of cases, it is unlikely that profit would decrease

at a faster rate than the asset base.

In Case I, the accounting rate of return could increase

using either straight-line or accelerated depreciation. In

Cases II and III, the rate of return would not increase until

the fixed assets were completely depreciated when using

straight-line depreciation. By using accelerated depreciation

methods, though, the rate of return could show constant

improvement,

Management's performance is judged in relation to the

improvement shown in the annual accounting rate of return. As

I. Wayne Keller puts it, it is the improvement in the ratio

that is of importance rather than the original size of the

ratio.22  Therefore, managements can appear successful in the

sight of the stockholders of the corporation simply by allowing

their fixed assets to depreciate out and not replace obsolete

plant and equipment.

Effects of Sunk Cost on Acco Profits

Once a fixed asset has been purchased, the cost of the

investment is considered "sunk." That is, the fixed investment

22Keller, "The Return on Capital Concept," pp. 15-17.
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was purchased to be used in the manufacturing process of the

business and the cost of the investment is to be recovered

from the asset's yearly depreciation. At any given time, the

difference that exists between the accumulated depreciation

of the fixed asset and its original purchase price, is

considered the asset's book value.

When an asset becomes obsolete and is replaced before it

is completely depreciated, the book value less any salvage

received from the sale of the asset is written off as a direct

expense against the gross profit of the business operation.

This "loss" can either be absorbed in the year in which the

asset is sold (the usual accounting practice) or the profit

figure for each past year of the asset's life could be

adjusted downward. The total of the adjustments to the

business' previous years' profits would equal the loss on

23
the asset.

Several writers in the area of capital replacement feel

that businessmen do not replace undepreciated assets because

they rely upon the book values of the assets to guide their

decision making. 2 4

23 Brandis, "Obsolencence and Investment," p. 176.

24 George Katona, Psychological Analysis of Economic
Behavior (New York, 195T~pp. 24~~245,~ugeneL. Grant and
Paul T. Norton, Jr., Depreciation (New York, 1965), p. 328.



Other writers, such as Michael Gort, found no evidence

that book values are a serious deterent to the replacement of

obsolete plant and equipment.25

Replacement decisions involving considerations of book

value effect both the large corporation and the small business.

The large corporation. ---The large corporation, relying

heavily on the accounting rate of return, would analyze a

replacement decision in relation to the effect it would have

on the accounting rate of return.

When a fixed asset, one that is not completely depreciated,

is replaced, the accounting rate of return will be affected

by both the decrease in profit associated with writing off

the undepreciated asset and also by the increased asset base

that results from the new higher cost undepreciated replace-

ment asset. If the replacement involved a substantial

investment, the accounting rate of return would decrease in

comparison to previous years.

While the impact on accounting profit will be greater

if the asset is replaced in the early years of its depreciation

life, the impact on the asset base of the accounting rate of

return will be greatest in the later years of the investment' s

life. It would seem, therefore, that managements wishing to

update their plant and equipment must not only take the

25 Michael Gort, "The Planning of Investment: A Study of
Capital Budgeting in the Electric-Power Industry," Journal
of Business, XXIV (July, 1951), 196.
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initiative to introduce the new innovation, but, at the

same time, be able to explain to the owners (stockholders)

why the rate of return (which portrays their management

capability) is decreasing.

The small owner/operator business.---Some authors, such

as George Terborgh of the Machinery and Allied Products Insti-

tute, indicate that the smaller business, much like the large

corporation, relies on the accounting rate of return in making

replacement investment decisions.26

To the extent that this is true, the small owner/operator

is deceived by the apparent "success" of the business in the

same manner as is the stockholder of the large corporation.

The manager of the corporation can increase his salary,

bonus and prestige by not introducing innovations. The owner/

operator, however, is actually losing profits by relying on

the accounting rate of return.

In the majority of cases, it would seem that the accounting

rate of return is not the major factor influencing the small

owner/operator business' replacement decisions, but, rather,

the absolute size of the accounting profit.

That is, in the early years of the fixed asset's depreci-

ation life, the high book value might discourage replacement

because of the large effect this would have on accounting

216 George Terborgh, "The Required Return From Investment

Projects," Studies in Business Stra (July, 1963), pp. 20-22.
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profit. The majority of writers on the subject of depreci-

atdon and the effects it has on replacement decisions are

concerned with this point.27

While there is no consensus of opinion, it would seem

that, in the early years of the asset's life, the high book

value of the fixed asset might act as a deterent to replace-

ment investment decisions. As the book value decreases, this

line of reasoning would begin to lose it's validity.

The smaller concerns would not have the same price

protection afforded the larger corporations and, therefore,

as their competitors began using the new innovations, the

market price of the manufactured product would soon be lowered.

As new innovations continued to be introduced,.the point would

soon be reached where the business would be operating at an

accounting loss. At that point, the new innovations would

have to be introduced or the business would be forced from

the market.

It should be realized that, whether considering the large

or small business, inefficiency and increasing operating costs

associated with operating obsolete and physically depleted

production facilities can cause expenses to increase to the

point that the business will incur an accounting loss, even-

though prices do not decrease.

27D. D. Ray, "Some Economic Aspects of Depreciation
Accounting," Quarterl Review of Economics and Business,
II (February, 1962), 62-5.
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This is especially true in an economy characterized by

inflation, as has been the case in the American economy since
28

1945. While sale prices have continually increased, oper*-

ating costs have also increased and business and industry

have found it necessary to offset these increasing costs with

increased efficiency associated with new plant and equipment

embodying new innovations.

Relation of the Effects of Sunk Cost and Accounting
Rate of Return to the Age Distributions

of Plant and Equipment

According to Table IV, the age distributions of plant

and equipment did not show any tendency to decrease during

the period from 1954 through 1962. During the same period

of time, depreciation deductions increased at an average

growth rate of 11 per cent per annum as a result of acceler-

ated depreciation. This would indicate that increased

investment funds, which result from lowered dividend payments

and income taxes as depreciation is increased, do not auto-

matically result in the replacement of obsolete plant or

equipment.

When considering the lower age brackets of both plant

and equipment, it is apparent that the plant and equipment

that were represented in these brackets would have large book

values. The effect that replacement of these facilities would

have on accounting profits could conceivably make businessmen

hesitate to replace any obsolete production facilities.

2 8

Hogan, Depreciation Policies and Resultant Problems, P. 26
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Book values become of less significance in the higher

age brackets. The accounting loss associated with replacing

these older production facilities would not be as great as

with the newer plant and equipment. It would also seem that

the business' owners, realizing the smaller accounting loss

in relation to the increased profits that could be made by

replacing the obsolete plant and equipment, would not hesitate

to make the replacement.

Table IV indicated, however, that 38 per cent of the

equipment in the United States in 1962 was over eleven years

old and 35 per cent of the plant was over thirty years old.

It could be concluded, therefore, that in the early

years of a fixed investment's life, the small businessman

is hesitant to replace an obsolete production facility because

of the direct effect this would have on accounting profit.

The manager of the large corporation would, likewise, hesitate

to replace an asset with a large book value because of the

effect this would have on the accounting rate of return.

In the later years of a fixed investment's life, the

small businessman would probably not be as hesitant to replace

the asset because of the smaller book value,, However, the

manager of the large corporation would still be hesitant to

replace the obsolete asset because of the effect this would

have on the asset base used to compute the accounting rate of

return.

When confronted with the decision of whether or not to

replace inefficient obsolete production facilities in order
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to gain the advantages of increased efficiency, it would seem

that, in the large majority of cases, consideration is first

given to the effect this would have on either accounting

profits or accounting rate of return.

This analysis does not, of course, apply to obsolete

plant and equipment that is idled. It is assumed that these

businesses are forced to either replace idled plant and equip-

ment or cease operations. This, likewise, does not apply

to the business whose accounting profits have been squeezed

out as a result of operating inefficiency in relation to sale

price. These businesses, too, are forced to either replace

the obsolete plant or equipment or cease to operate.



CHAPTER VII

EXAMPLES OF THE EFFECTS THAT INSTITUTIONAL

ARRANGEMENTS HAVE ON CAPITAL REPLACEMENT

The actions of two large companies, United States Rubber

and General Motors, illustrate the importance managements

assign to the accounting rate of return and how this can

effect the replacement of obsolete plant and equipment.

The United States Rubber Company

In 1967, George R. Vila, chairman of the board and

president of the United States Rubber Company, stated in an

article titled "Making Decisions on Alternative Uses of

Corporate Resources" that his company believed "the efficient

use of capital is found in the relative profitability of the

various businesses in which we operate."1

When determining the efficiency of management of one of

the businesses (divisions) of United States Rubber Company,

Vila indicated that his company related profit to the total

assets of the division. As he put it, "profit . . .[is related]

.. as a ratio of the total assets or capital employed . . .

i.e.) . . net plant and working capital."2

1George R. Vila, "Making Decisions on Alternate Uses of
Corporate Resources," Advanced Manaeement Journal, XXXII
(April, 1967), 29.

2
Ibid.
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The National Association of Accountants found that the

majority of businesses in their survey used net plant and

working capital as the base in computing the accounting rate

of return.

This method of computing the accounting rate of return

can result in the ratio increasing yearly by simply allowing

the assets to depreciate away.

Managements attempting to maximize the rate of return

would determine the effect the replacement investment would

have on the return. Assuming it would cause the ratio to

decrease in the year that the replacement was made, the invest-

ment might not be made.

By making replacement decisions with consideration being

given to book values or to the accounting rate of return, many

investments that would eliminate inefficiency associated with

existing obsolete production facilities would not be undertaken.

When making decisions concerning the replacement of

obsolete plant and equipment, it would be best to disregard

book values and the accounting rate of return.

Vila indicated, though, that managements at the United

States Rubber Company not only determined the effect the

replacement investment had on the rate of return, but used

"the rate of return on capital employed, [total assets, as). .

the primary factor in allocating a company's assets."

3 Ibid,
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He went on to say that he had "been appalled . . . to see

some of our management people making decisions that run

counter to this basic law of corporate success." 4

While Vila did not indicate what decisions his managers

had made that were contrary to this "basic law of corporate

success," from the information contained in this paper, one

such decision could have been to replace an obsolete fixed

asset,

GMC Truck and Coach Division

The Truck and Coach Division of General Motors Corpo-

ration is an example of a division of a large corporation that

enjoys a degree of price protection and would, therefore, be

able to put off introducing new innovations.

When discussing depreciation methods, accounting rate of

return and book values of the division with personnel who are

assigned duties in this area of work,5 it was found that the

accounting rate of return was computed on both net and gross

bases and that accelerated depreciation methods were used.

Exact figures were not available; however, it was indi-

cated that total plant and equipment was approximately 80

per cent depreciated.

As was shown in Chapter VI, by consideration being given

to the accounting rate of return in the early years of an

4 Ibid.

5Statements by Alex Vardebidean and Chuck Peters, Property
Records Section, GMC Truck and Coach Division, Pontiac, Michigan,
January 18, 1970.
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investment's depreciation life, replacement investments would

not be made because of the effects large book values would

have on the accounting rate of return. After the fixed assets

are depreciated down, as is the case with the Truck and Coach

Division, replacement investments continue to be resisted

because of the effect the replacement investment would have

on the base used to compute the return. An example of the

effects low book values can have on replacement decisions is

shown in recent decisions made by General Motors Corporation.

In mid-1968, General Motors underwent a major rearrange-

ment in its Divisions. The Corporation transferred several of

the manufacturing plants from Chevrolet Motor Division to the

newly added General Motors Assembly Division. Within this

rearrangement, the Truck and Coach Division acquired the right

to manufacture both GMC and Chevrolet medium and heavy duty

trucks. Because of this rapid expansion in the Truck and

Coach Division, it was decided to increase the manufacturing

capacity of the Truck and Coach Division by adding a new

medium duty truck plant adjacent to the present plant in,

Pontiac, Michigan.

While the new plant is still in the planning stages,

automotive news publications indicate that the new plant will

greatly increase manufacturing speed.6 For example, in the

operation of mounting tires and moving them to the assembly

6"GMC to Build Medium-Duty Truck Plant," Commercial Car
Journal, CXIX (March, 1970), 17.
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line, the new plant will be designed so that one man can

perform, in less time, the functions required by three men

in the present plant.

The expansion of the Truck and Coach Division occurred

because of corporate decisions to rearrange the size of ex-

isting manufacturing divisions,7 however, it was not decided

to scrap the existing plant in Pontiac, but, rather, to con-

tinue operating it at full capacity in, basically, its present

form.8

Therefore, while the old plant is obviously obsolete,

considerations of low book values and the effect the replace-

ment investment would have on the accounting rate of return

apparently influenced the management of General Motors to

continue to operate the old plant.

7While no evidence is available, it would seem that the
rearrangement was made with consideration being given to any
future antitrust action by the federal government. To avoid

government intereference, General Motors was willing to
rearrange the size of manufacturing divisions and build any
new plants necessary to do this. However, they are not willing
to replace obsolete plants, such as the one in Pontiac, where
the only incentive is the ability to increase profit.

Automotive News, April 13, 1970, pp. 8, 15.



CHAPTER VIII

RELATION OF INTERNAL RATE OF RETURN INVESTMENT

ANALYSIS TO MARGINAL EFFICIENCY OF CAPITAL

As was shown in Chapter III, the marginal efficiency

of capital formula was developed around the concepts of John

M. Keynes. This method of investment analysis has also been

called "rate of return over cost," "discounted cash flow" and

"internal rate of return."

The rate of return computed in the internal rate of

return method described in this chapter and Keynes' marginal

efficiency of capital computed in the marginal efficiency of

capital formula are identical. The internal rate of return

method is used here because it clearly demonstrates the effects

replacement of obsolete plant and equipment can have on

business' profit.

Determining Cash Flow

Chapter III shows that consideration should be given to

both the physical deterioration of the existing plant and

equipment and any increased efficiency associated with the

new plant and equipment when determining the savings that

could be obtained by replacing an obsolete production facility.

G. David Quirin, The Capital Expenditure Decision
(Homewood, 1967), pp. 40-4l.
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The savings associated with replacing the obsolete pro-

duction facility results in changes in the cash flows of the

business' financial statement. Cash flow is profit after taxes

(as shown in the accounting profit and los statement), plus

the annual depreciation charge.2

The comparative income statement presented below in

Table VII illustrates the change in cash flow that could result

from savings associated with a replacement investment.

TABLE VII

CHANGES IN CASH FLOW FOR A
REPLACEMENT PROJECT*

Income Statement With Old With New Difference
Investment Investment

Sales $10000 $10000 -0-
Operating Costs

Labor 5000 3000 $2000
Materials 1500 1000 500
Repairs 500 250 250

Depreciation 500 625_12
Taxable Income 2500 4125
Income Tax 50% 5206 381
Profit After Tax 1250 2062812
Cash Flow $ 1750 $ 2687 $ 937

*Source: J. Fred Weston and Eugene F. Brigham, Manaerial
Finance (New York, 1962), p. 153.

As shown in Table VII, labor, materials and repair costs

decreased with the new investment. The savings resulted in

2J. Fred Weston and Eugene F. Brigham, Manngerial Finance
(New York, 1962), p. 153.
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an increase in cash of 1750 dollars. Depreciation increased

125 dollars as a result of the higher cost of the replacement

asset,

The increased cash savings of 1750 dollars less depreci-

ation of 125 dollars results in an increase in taxable income

of 1625 dollars, and an increase in profit after taxes of 812

dollars. Cash flow (depreciation plus profit after taxes)

increased by 937 dollars. 3

Determining the Rate of Return

The true value of the internal rate of return method

and the marginal efficiency of capital formula is found in

their ability to rank investment projects that have changing

cash flows.

The internal rate of return method of computing the rate

of return (marginal efficiency of capital) is illustrated

in Table VIII, on page 68, and shows the difference in value

of two investment projects with different cash flows.

In this example, both investments require a 1000 dollar

investment outlay. However, the cash flow in project A begins

at 500 dollars in year one and decreases 100 dollars a year

through year four, Project B, on the other hand, shows a

cash flow of only 100 dollars in the first year but this

increases 100 dollars a year to the sixth year.

3While other adjustments, in addition to depreciation,
must be made to convert profit into cash flow, the concern in
this analysis is not with true cash flow, but, rather, an
effective measure of rough cash flow.
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The "IF" stands for the interest factor that gives the

present value of one dollar at 15 per cent and at 20 per cent.

These factors are multiplied by the cash flows of both projects

A and B. This gives the present value of the annual cash flows.

The present value of the yearly cash flows are then totaled to

get the investment's total present value.

TABLE VIII

RATE OF RETURN FOR PROJECT A AND B*

Year Project A** Project B***

1 $500 $100
2 400 200
3 300 300
4 200 400
5 100 500
6 -0- 600

15 Per Cent 20 Per Cent

IF Project A Project B IF Project A Project B

.87 $435 87 .83 $415 $ 83
.76 304 152 .69 276 138
.66 198 198 .58 174 174
.57 57 228 .48 48 192
.50 250 .40 200
.43 258 .*3319

$994 $1173 $913

*Source: J. Fred Weston and Eugene F. Brigham, Managerial
Finance (New York, 1962), p. 153.

**Investment equals 1000 dollars.

***Investment equals 1000 dollars.

The rate of return in the internal rate of return method

is that rate of interest which equates the present value of
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the annual cash flows to the cost of the investment. As

shown in Table VIII, the rate of return for project A is

closer to 15 per cent than it is to 20 per cent. The rate

of return for project B is closer to 20 per cent than it is

to 15 per cent. In this manner, project B is determined to

be the superior investment. A somewhat more complicated

analysis will determine the exact percentage of return for

each investment or for any investment.

When businessmen analyze replacement investments by the

internal rate of return method, they are able to obtain the

"true" value of the replacement project. The internal rate

of return method, therefore, provides businessmen with the

information needed to maximize profits.

This method of future investment analysis is increasing

in use and is replacing other methods such as "payback" and

the "accounting method."5

However, if the correct analysis of the future cash

flows were all that was involved in businessmen's decision

making, it is likely that obsolete plant and equipment would

be rapidly replaced. Businessmen would be anxious to increase

their profit (cash flow) by taking advantage of the increased

efficiency of the newer production facilities embodying new

innovations.

4Donaldson, Corporate Finance, pp. 419-427.

5"Will New Capital Spending Pay Out?" Petroleum Week
(August, 1959), pp. 29-30.
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Sunk costs and the accounting rate of return greatly and

negatively influence businessmen's decision making. But as

businessmen begin to compare the savings (increased cash flows)

which result from replacing obsolete plant and equipment with

the accounting losses associated with book values and also

with the decreases that occur in the accounting rate of return,

it is probable that they will recognize that the reality of

increased cash flows greatly offset the illusory effects of

replacement investments upon accounting profit and the

accounting rate of return,



CHAPTER IX

CONCLUSION

The rationale used by businessmen is making their capital

replacement decisions is the determining factor in the replace-

ment of obsolete plant and equipment and, therefore, in the

diffusion of new innovation.

Depreciation is directly related to the accounting rate

of return which is widely accepted as the basis upon which

management's performance is judged, Managements are motivated

to increase the accounting rate of return in order to increase

their salaries, bonuses and prestige.

There is a very strong indication that most managements

allow their plant and equipment to depreciate out in order to

increase the accounting rate of return. In industries where

there exists a certain degree of price control, managements

can increase the rate of return by the difference between the

increasing inefficiency (increasing expense) of the obsolete

plant and equipment and the decreasing investment base re-

sulting from the depreciation charge.

Price competition would offset -the increases in the

accounting rate of return that could be obtained from allowing

the fixed assets to depreciate out. For the return not to

71
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increase, profit (resulting from lowered prices and in-

creasing inefficiency) would have to decrease at a faster

rate than the asset base.

Accelerated depreciation causes the accounting rate of

return to increase at an even faster rate. Therefore, while

accelerated depreciation would provide increased investment

funds in the early years of the investment's life, these funds

are not used to replace obsolete plant and equipment because

the corporation manager can increase his personal well being

more by allowing the assets to depreciate out.

The smaller owner/operator is more concerned about the

absolute effect of book value on accounting profits. In the

early years of the investment's accounting life, this would

tend to discourage replacement investments. However, as the

fixed asset's book value continues to decrease, this becomes

of less significance.

If prices decreased as a result of competition, the small

owner/operator would be forced to the point of an accounting

loss, If prices did not decrease, the owner/operator might

be content to maintain the existing level of accounting profits

which would be offset only by the increased inefficiency of the

obsolete production facilities.

Therefore, both the large and small business would resist

replacement investments if obsolescence occurred in the early

years of an asset's depreciation life, When considering

accounting profit, book value becomes of less significance to



73

the owner/operator and to the corporate manager as the fixed

asset depreciates out. But the corporate manager would con-

tinue to reject replacement investments because of the effect

that the replacement would have on the base of the accounting

rate of return.

Corporate managements have an incentive to pursue such a

course; they can be rewarded for maximizing the accounting

rate of return. The small owner/operator pursues this course

of action simply because he does not realize the savings

(increased cash flows) that can be gained from replacing the

obsolete plant and equipment.

This study leads to the hypothesis that the diffusion of

new innovation is retarded by depreciation accounting because

of its effects on the accounting rate of return and the further

effect this practice, in turn, has upon replacement decisions.

It is anticipated that, acting upon this hypothesis, more

extensive and intensive studies may be initiated that would

prove or disprove it.

As investment analysis methods, such as the internal rate

of return, increase in use, businessmen will come to realize

the lost profits that could be gained by replacing obsolete

plant and equipment. To the extent that this occurs, the

illusory effects of sunk costs and the accounting rate of

return will lose their significance.
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