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PREFACE

I have selected this subject because the 

management of the firm In which I am employed has 

expressed a desire for me to investigate this area 

and suggest some formal methods which could be 

utilised to their advantage.
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INTRODUCTION

The basic purpose of capital budgeting is to 

regulate the flow of funds in an organisation in such 

a way that the objectives of the enterprise are ful

filled regardless of sise. The regulating of the flow 

of funds includes both the determination of the source 

and use of the funds. Capital budgeting from a narrow 

point of view may be described as the “process of 

planning the long term movement of funds which in

volve decisions for outlays on plant, equipment, new

product lines, major changes in markets, and other

1
similar long-range fund commitments". Capital 

budgeting for the purposes of this paper will be con

sidered from the narrow view.

Although there has been extensive literature writ

ten on the topic of capital budgeting, business manage

ment has in many cases been reluctant to utilise the 

available knowledge and adapt it to their operations.

1Erich A. Helfert, Techniques of Financial 
Analysis (Homewood, Illinois! Richard D. Irwin, Inc., 
1963)7 ?. 1 4 0.
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Two of the main altercations for this stand by business

man are that the decisions hinge on too many unknown 

factors and that existing methods of analysing invest

ment decisions are difficult to understand and time- 

consuming in practice. This argument seems rather 

shallow since capital budgeting is directly involved 

with the planned long-run growth and prosperity of the 

firm. It Is a program whereby capital expenditures 

are organised and formally planned so that the firm 

can grow, diversify and keep up with technological 

change under maximum profit possibilities. Capital 

budgeting has been compared to riding on a merry-go- 

round with a rifle and attempting to hit a moving 

freight train a mile away. The secret of success in 

such a situation Is to pull the trigger at the right 

second. This is also true in an organization; the 

company that has considered all possible alternative 

investments, appraised them on a profitability basis 

using a good yardstick, and ranked them according to 

their appraisal is more likely to achieve success than 

a businessman who depends entirely on intuition and
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experience.

The purpose of this paper la to explore and 

develop a method of evaluating capital expenditures 

for a firm in a capital goods industry.

This study will consider what type of organise* 

tion is required, appraise several methods of evalu

ating capital investments using actual equipment 

proposals from a  firm, and then try to develop a pro

gram for this firm. This program will be developed 

with the purpose of including capital investment 

appraisal for present operations and for new products 

and plant expansions.

The acquisition or purchase of existing firms 

will be treated very briefly since management should 

never make a  commitment without a thorough study of 

the industry, business, and the products of the subject 

acquisition which requires a considerable amount of 

analysis that is beyond the scope of this paper.



CHAPTER I

LONG RANGE PLANNING AND THE FIRM'S OBJECTIVES

Although long-range planning programs In business 

organisations have been an applied art for several 

years, organisations have been reluctant to develop 

long-range plans. How can an organization continue 

to operate profitably In the long run unless basic 

questions such as the following can be answered?

What kind of business do we have?

What kind of business do we hope to have?

The long-range plan Is an establishment of cor

porate goals and objectives in which many factors must 

be considered. Among these factors are 1’market posi

tions, sales volume, efficiency of production, research 

and product leadership, new products and new markets, 

new sources of materials, employee performance and 

attitude, public responsibility, profitability, and 

certainly a clear definition of the return on total
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corporate assets

Of course when discussing returns on assets, 

capital expenditure policy as a part of the long-range 

plan must be considered. Effective and profitable 

capital expenditure decisions must be performed in a 

series of steps which may differ somewhat depending 

on whether the decision concerns replacement of equip

ment, development of a new product, or planning a new 

plant and facilities. However, in all of these 

decisions, certain general knowledge must be known and 

understood before quantitative values can be assigned 

and an appraisal made of the investment alternatives. 

Each of these areas will be covered briefly in this 

section.

A. Forecasting of the economic future based on present 
knowledge and anticipated future events.

Before planning the commitment of resources to 

any investment, management must have a broad view of

^William W. Richardson, “Significance of Company 
Forward Planning,“ NAA Bulletin (January, 1960), p. 5.

.. 2
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the company's opportunities In question. The company 

management should consider the following:

1) General level of business activity.

2) The future of the product or products and 

the Industry.

3) The future of the firm. What kind of business 

do we want?

4) The firm's need for factors of production—  

what requirements?

In the particular firm studied, a great deal of 

consideration must be given to the general level of 

business activity since their entire market Is related 

to the capital goods industry which fluctuates with 

and to a greater degree than the general business 

cycle. As a result, capital expenditures which have 

traditionally been financed with retained earnings or 

debt must be planned accordingly. Even if they choose 

to finance some of their investments through other 

external means, these markets are affected by the 

general level of business.
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After general business levels have been fore

casted, they must consider the history of growth In 

the Industry and the effect of the business cycle on 

their specific Industry. As an example of such a 

comparison, the total annual sales tonnage from gray 

Iron castings, which Is the firm's major product, and 

sheet steel has been compared from the period 1947 to 

1964. (See Table I which was obtained from Survey of 

Current Business.3“̂) As Is evidenced by this com

parison, the growth In gray Iron castings has been 

negligible over this period, while the sheet steel 

market has more than doubled.

One of the major encroachments on the gray Iron 

casting Industry has been technological Innovation 

and the resulting use of substitute goods. It would, 

therefore, appear that the company management that Is 

primarily dependent on the gray Iron casting Industry

^Survey of Current Business. 1963 Edition, U. S. 
Department of Commerce, Office of Business Economics, 
pp. 161 and 162.

A.
Survey of Current Business. July 1965, p. 4, 

Monthly Business Statistics— A  Weekly Supplement.
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TABLE I

Year
Shipments of 
Grav Iron

1947 1063

1948 1101

1949 921

1950 1144

1951 1249

1952 1072

1953 1142

1954 961

1955 1236

1956 1155

1957 1055

1958 863

1959 1026

1960 966

1961 902

1962 963

1963 1064

1964 1193

Primary Metal Sheets 
Hot Rolled & Cold Rolled

1086

1175

1110

1450

1500

1188

1604

1323

2050

1843

1642

1384

1717

1872

1598

1772

1944

2137

ALL FIGURES ARE IN THOUSANDS 07 SHORT TONS
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oust decide in their capital investment program from 

among the following business strategies:

1) Management may concentrate on reducing cost

on their major product line with the prospect of obtain

ing a larger share of the existing market and perhaps 

a temporary local market monopoly.

2) Management may concentrate in two areas:

First, capital investments to reduce cost on the 

present product with the prospect of increasing their 

share of the existing market, and secondly, on the 

development of new products and the diversification 

of their present operation.

3) Management may concentrate on capital invest

ments for the development of new products and the 

diversification of their operation while continuing

to produce the basic product with existing facilities.

'The selection among these alternatives must be 

made by management and conform to their long-range 

objectives whether they be growth, diversification,
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or some other alternative.1,5

After management*s general objectives based on 

the first three steps have been determined, effective 

methods of communicating these general objectives to 

operational management must be developed and used. 

Operational management should then be concerned with 

the development of an organization at lower levels 

which encourages communication between the levels of 

supervision and the lower echelons so that ideas can 

be solicited for the improvement of present operations 

and facilities. Of course, capital investments 

proposals will also develop from such a program. Thus, 

we are concerned with the planning and utilization of 

factors of production of which capital budgeting is 

part of the plan. Further, we are considering the 

organization necessary to maximize the output of these 

factors of production. 5

5Dr. Hilton F. Usry, "A Capital Expenditure Frame
work ", NAA Bulletin. November 1964, p. 18.



CHAPTER II

ORGANIZATION FOR CAPITAL INVESTMENT

Project and the Decision

"Establishing policies, selecting projects, 

estimating investment returns accurately are prime

f.
ingredients for profitable capital investments."

The organization or lack of organization for 

the development and appraisal of capital investments 

is the responsibility of top management since these 

investment issues in the "long run" may determine the 

size and life of the firm. Therefore, it is suggested 

that the responsibility for investment projects be 

assigned on the basis of the magnitude of the funds 

to be committed and the original source of proposed 

investments.

If we use this criteria, it would appear natural 

that operating management should be concerned with the 

replacement and purchase of new equipment for existing

^Richard L. Perdurai, "Capital Investment and Large 
Projects," Financial Executive. June 1965, p. 11.
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facilities with the approval of top management. Pro

jects which are concerned with new product development, 

plant expansions, and acquisitions are normally of 

large magnitude and, therefore, may burden the existing 

organization with heavy financial commitments. As a 

result, these are normally referred to as “front 

office" or '^management" projects since they should be 

thoroughly studied and understood by top management 

before decisions are made.

Management Projects

Since "front office" projects for capital invest

ments are usually of large magnitude and consequently 

may create favorable or unfavorable effects on the life 

and growth of the firm, every project should be appraised 

for its prospective profitability and risk before any 

management decision is made. In order to make a 

thorough appraisal, the top executive would be wise 

to appoint a special comet!ttee consisting of top per

sonnel In marketing, engineering, production, and 

finance. This committee should be charged with specific
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responsibilities in relation to the preliminary testing 

of proposals for new products and plant expansions. 

Special reports of the analysis of projects should be 

required by the chief executive from this committee 

along with their recommendations. Once the recomnenda- 

tion by the committee with the approval of the top 

manager is to proceed with a project, definite plans 

in regard to all costs, sales, and revenue for such a 

project should be developed and established. These 

plans should not only indicate dollar amounts, but 

should also indicate the timing of the funds flow for 

the complete project.

Operating Projects

Since most yardsticks for measuring capital in

vestment proposals are designed primarily for new 

equipment and replacement proposals for existing plant 

facilities, more emphasis will be placed in this area 

when considering appraisal methods.

For operating projects, an organization must have 

a constant inflow of ideas from operating employees
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who are supervising or performing the actual work.

Many methods have been employed for soliciting ideas 

for capital investment and cost reduction programs. 

Frequently these methods utilize group cooperation 

and participation. Examples of different methods 

presently in use are:

1) Employee suggestion plans.

2) Methods improvement committees.

3) Manufacturing panels.

4) Profit improvement committees.

5) Employee visits to other plants in the same 

industry.

6) Employee visits to equipment shows.

7) Machinery and equipment salesmen.

Although the present company being studied may

not wish to utilize all of the above methods, more 

group discussion and understanding should be encouraged, 

since very little emphasis has been placed in this area 

and as a result, operating management and the line 

employees are not cost reduction and output improve

ment conscious.
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tinder these circumstances, it would certainly 

behoove the company to have top management establish 

a definite program under which operating management 

is assigned specific responsibilities in this area. 

Normally a good cost reduction and methods improvement 

program will encourage a wealth of capital investment 

proposals which may or may not be worthwhile. To 

determine whether these proposals are beneficial to 

the firm requires a comparison of estimated costs using 

the existing methods and equipment and the proposed 

methods and equipment. In addition, this information 

must be compared to alternative investments appraised 

under uniform methods. The estimating of costs for 

the proposals should be placed in the hands of a 

specialist who may be assigned to Industrial Engineer

ing or to Methods Engineering. The comparison to 

alternative investments and the selection of the most 

profitable Investments should be made when the capital 

budget is being developed for the next year. This 

*PP**i®*l must be dependent on some common denominator. 

This common denominator is usually some measure of
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return on investment. In the next section we will 

discuss the various methods of measuring this return.



CHAPTER III

METHODS OF APPRAISING CAPITAL INVESTMENTS

"In the appraisal of any capital investment, 

both subjective and objective criteria must be 

e m p l o y e d . I n  this section we will discuss in 

son» detail the five most practical methods of 

appraising capital investment projects in a firm.

Current literature indicates that there are at 

least four major characteristics that a measure of 

investment should possess. These characteristics 

are as follows!

1) The method should be simple and well under

stood by those who utilise it.

2) It should summarize the major advantages of 

an investment proposal in one right answer.

3) It should lend itself to the comparison of 

more than one alternative investment. 7

7
Elly Vassilatou-Thanopoulas, "Financial Analysis 

Techniques for Equipment Replacement Decisions,"
NAA Research Monograph I. May 1, 1965, p. 11.
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4) It should be expressed In terms which conform 

to the long-range plans of the company.

Of the methods studied, it appears that the pay

back period, the present worth method, the rate of 

return by the cash discounted flow method and on 

capital employed, and the MAPI system have these 

characteristics in varying degrees.

To compare these methods, we will take five 

different proposals which were introduced at a local 

firm and rank them according to their desirability 

under these methods where feasible.

The following capital investment proposals were 

obtained with the understanding that only the original 

cash outlay, anticipated life, and annual savings before 

taxes would be used. All amounts are approximations 

to facilitate computations.

The projects are as follows:
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Project
Original 

Cash Outlay
Anticipated

Life
Annual Savings 
Before Taxes

A $100,000.00 10 $22,000

B 13,000.00 8 2,500

C 50,000.00 10 10,000

D 40,000.00 8 9,000

E 24,000.00 8 11,000

The straight line method of depreciation will be 

used for all of these projects, and the 7% investment 

credit will be interpreted to affect the first year 

of cash flows since the investment credit is, under 

normal circumstances, not recovered until the invest

ment is completed and the annual tax return filed.

Since this firm is presently paying a 50% federal 

income tax, we will use this to analyse these projects.

See Tables II and III for Computation of Depre

ciation and Taxes, Taxable Income First Year, and the

Cash Flows charts



TABLE II

COMPUTATION OF DEPRECIATION AND TAXES

Original

Protect
Cash

Outlay
Anticipated

Life
Annual

Depreciation
Annual Savings 
Before Taxes

Investment Credit 
7% of Investment

A $100,000 10 $10,000 $22,000 $7,000

B 13,000 8 1,625 2,500 910

C 50,000 10 5,000 10,000 3,500

D 40,000 S 5,000 9,000 2,800

E 24,000 8 3,000 11,000 1,680

Is»
>4



TABLE II 
(Continued)

TAXABLE INCOME FIRST YEAR

Project
Annual
Savings

Depre
ciation

Taxable
Income

Tax
Rate

Taxes After 
First Year

Investment
Credit

Net First 
Year Tax

A $22,000 $10,000 $12,000 504 $6,000 $7,000 (1,000)

B 2,500 1,625 375 438 910 (472)

C 10,000 5,000 5,000 2,500 3,500 (1,000)

D 9,000 5,000 4,000 2,000 2,800 (800)

B 11,000 3,000 8,000 4,000 1,680 (2,320)

to
00



Project
Original
Outlay

Before Tax 
Annual Savings

A ($100,000) $22,000

B (13,000) 2,500

C (50,000) 10,000

D (40,000) 9,000

E (24,000) 11,000

TABLE III

CASH FLOWS

Less
Federal
Tax

After 1st Year 
Cash Flow

$6,000 $16,000

438 2,062

2,500 7,500

2,000 7,000

4,000 7,000

Add
Investment 1st Y r . 

Credit Cash Flow

$7,000 $23,000

910 2,972

3,500 11,000

2,800 9,800

1,680 8,680

N»
O
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The Payback Method

The payback period may be defined aa the period 

of projected time that it takes to recover the original

O
cash outlay from savings or earnings. In other words, 

it is the period of operating time necessary to recover 

the original investment outlay disregarding interest 

and possible changes in the purchasing power of the 

dollar.

For computations of the payback method, see 

Table IV.

Common practice under this method is to compute 

the payback by dividing the original cash outlay by 

the annual proceeds. In the above approach, since the 

investment credit affects the first year's cash flows, 

the remaining years after the payback period have first 

been computed and then deducted from the anticipated 

life of the equipment to determine the payback period. 8

8
Savings refer to investments which will result 

in cost reductions. Earnings refer to investments 
which will influence future revenues because of 
Increased quantities of output or improved product 
quality. (Ibid., p. 13.)
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Protect

t a b l e  i v

PAYBACK METHOD 

Total Savings
over Original Cash Flow 

Protect Life Outlay After Payback

A $167,000 $100,000 $67,000

B 17,406 13,000 4,406

C 73,500 50,000 28,500

D 58,800 40,000 18,800

E 57,680 24,000 33,680

Remaining
Annual Cash Anti- Life Payback
Flow After cipated After Payback Period

Protect First Year Life (Years) (Years)

A $16,000 10 4.19 5.81

B 2,062 8 2.14 5.86

C 7,500 10 3.SO 6.20

D 7,000 8 2.30 5.20

E 7,000 8 4.81 3.19
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This results in a computation which not only 

states the payback years, but also the years in which 

the capital investment will benefit company profits 

directly.

If the annual cash proceeds (earnings or savings) 

differ from one period to another, the proceeds should 

be summed year by year until they equal the original 

cash outlay.

The main advantages of the payback method are:

1) It is relatively easy to understand awl the 

computations are simple.

2) Where there are circumstances which indicate 

that the cash flow forecast for a project is 

uncertain because of technological change and 

other unknowns, it may be the best measure.

3) It shows the length of time necessary to 

recover the original cash outlay.

The payback period also has a number of limitations 

which include the following:
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1) It does not measure the profitability of a 

project. (It is conceivable that a project 

could have a very short payback period and 

still not be profitable.)

2) A  dollar expended today is considered to be 

worth tbs same amount as a dollar expended 

tomorrow. Using the ''time value of money” 

concept, $1.00 invested today should return 

more than $1.00 invested tomorrow.

3) The payback method places no significance 

cm the amount of capital employed.

Although the payback method does have some limita

tions like any other method, payback theory must be 

adopted to fit the long-range objectives of the firm; 

and the advantages as well as the limitations must be 

understood when it is used.

Using the payback method, you would select those 

investments with the shortest payback period. Let us 

suppose that we were limited to internal financing and 

according to the next year’s budget the company would 

plan the financing of approximately $75,000 of capital



projects. According to Table IV, alternative invest

ments D  and E would be selected since their payback 

periods are 3.19 and 5.20 years.

The Present Worth Method

The present worth or present value method of 

determining capital investment worth is based on the 

following premises:

"1) The value of one dollar invested at any time 

grows as time passes.

”2) The amount of investment required to produce

a future sum decreases as the productive time

9
of the investment increases."

3) The earnings or savings from a capital invest

ment should be appraised over its entire life 

to compute a profitability index.

4) The method allows for comparison among 

mutually exclusive alternatives when the 9

9
Pearson Hunt, Charles M. Williams, and Gordon 

Donaldson, Basic Business Finance (Homewood, Illinois: 
Richard D. Irwin, Inc., Revised Edition, 1961), p. 603.
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savings and earnings of two or more Invest

ments are Interrelated, and will change 

depending on the alternative chosen.

5) The method implicitly considers alternative 

investments since converting to present 

values is accomplished by discounting to a 

selected date using an appropriate rate of 

interest.

If alternatives requiring different capital out

lays are to be compared, the present worth of earnings 

or savings should be divided by the original cash 

outlay.

The discount or interest rate is one of the 

major considerations if the present value is used 

since “the present value of a project’s earnings or 

savings fluctuates Inversely with the discount 

rate".10

The selection of a discount rate is quite 

frequently based on one of the following concepts!

^^Vassllatou-Thanopoulas, NAA Research Monograph I.
p. 21,
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"1) The rate should reflect the cost of 

procuring funds by the company from 

borrowing.

"2) The rate the company can earn In Its best

alternative use of the same funds, sometimes 

called the opportunity cost of capital."1’1’

In the absence of any better method than the two

above, It would appear preferable for management to

12
establish their own "cutoff rate”. Such a rate 

probably should not Include risk and uncertainty con

siderations, but should provide a guideline to 

determine investment alternatives. Once such a rate 

Is established, management must exercise judgment in 

considering the risk and timeliness of a specific 

Investment. 11 12

11
Ibid.

12The establishment of a cutoff rate by manage
ment Is suggested for this specific firm because they 
depend almost entirely upon internal profits to finance 
Investments and, therefore, the amount of investments 
the firm Is capable of financing will not agree with 
the opportunity cost of capital or the cost of borrowed 
money.
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Computations for the five alternative investments 

Illustrated at the beginning of this section using an 

interest rate of 10% under the present value method 

are shown on Table V.

Table V  shows the original investments and cash 

outlays, which are parenthesized, at period 0 for each 

of the alternative investments. It also shows the 

cash flow and the present value of these cash flows 

for periods one through the life of each asset. The 

totals are obtained for both the cash flow and the 

present value by adding the cash flow and the present 

value savings or earnings for each period and deducting 

these total earnings or savings from the original out

lay at period 0. If the present value is a positive 

figure, this indicates that the present value of future 

cash flows exceeds the 10% return criteria and there

fore should be approved by management. If the total 

present value of cash flows is negative, this indicates 

that the project does not meet the 10% return criteria.



TABLE V

Year PV @10%

COMPUTATION OF PRESENT VALUES 

PROJECT A  PROJECT B 
CF* PV- CF PV

PROJECT C 
CF PV

1.0000 $(100.000) $(100.000) $(13,000) $(13,000) $(50,000) $(50,000)

1 .9091 23,000 20,909 2,972 2,702 11,000 10,000

2 .8264 16,000 13,222 2,062 1,704 7,500 6,198

3 .7513 16,000 12,021 2,062 1,549 7,500 5,635

4 .6830 16,000 10,928 2,062 1,408 7,500 5,123

5 .6209 16,000 9,934 2,062 1,280 7,500 4,657

6 .5645 16,000 9,032 2,062 1,164 7,500 4,234

7 .5132 16,000 8,211 2,062 1,058 7,500 3,849

8 .4665 16,000 7,464 2,062 962 7,500 3,499

9 .4241 16,000 6,786 7,500 3,181

10 .3855 16.000 6.168 7.500 2.891

TOTALS 67,000 4,675 4,406 (1,173) 28,500 (733)

*CF - Cash Flow

-PV » Present Value
u>
00



TABLE V 
(Continued)

COMPUTATION OF PRESENT VALUES

PROJECT D , PROJECT E
Year PV @10% CF* PV— CF PV

1.0000 $(40.000) $(40.000) $(24.000) $ U4.000)

1 .9091 9,800 8,909 8,680 7,891

2 .8264 7,000 5,785 7,000 5,785

3 .7513 7,000 5,259 7,000 5,259

4 .6830 7,000 4,781 7,000 4,781

5 .6209 7,000 4,346 7,000 4,346

6 .5645 7,000 3,952 7,000 3,952

7 .5132 7,000 3,592 7,000 3,592

8 .4665 7.000 1*266 7.000 3.266

TOTALS 18,800 (110) 33,680 14,872

*CF - Cash Flow

—  ■ Present Value
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If we rank these inves entente according to the 

rate of return, they rank as follows:

Project E 1 

Project A  2 

Project D 3 

Project C 4 

Project B 5

Rate of Return

Numerous measures have been developed under this 

method. For equipment decisions, the two moat common 

measures are the rate of return on capital employed 

and the rate of return using the discounted cash flow 

method.

The rate of return on capital employed is a good 

measure of the worth of proposed investments "because 

it relates the amount of savings or earnings to both 

the amount and time capital is employed".13

This measure may be expressed as the relationship 

or ratio between the annual savings or earnings anti-

13Ibld.. p. 22.
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cipated to the amount of the capital outlay.

If we reviewed all five projects from this view

and considered the investment credit to apply against

the original investment for convenience (see Table 

14
H I / »  we would obtain the following results•

Project A  »
$16,000 
93,000 " 17.27.

Project B * $ 2.062 
12,090 " 17.17.

Project C • 1  7,500 , 
46,500

16.1%

Project D * $ 7.000 
37,200

18.8%

Project E - $ 7.000 
22,320

31.4%

Using the simple rate of return on capital 

employed shows that Project E is the most desirable; 

however, this method assumes that dollars received 

today are equivalent to dollars received tomorrow and 14

14
The investment credit, for purposes of computa

tion, has been deducted from the total original invest
ment to obtain the original capital outlay. The annual 
savings or earnings, therefore, are the same for the 
first year as in subsequent years.
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that the length of the life the asset, therefore, 

does not Influence the rate of return. This method 

is frequently distorted because of accrual accounting 

methods being employed to measure rate of return. 

Consequently, if this method is used in practice, 

there must be a common understanding of its short

comings.

Bate of Beturn Using Discounted Cash Flow

The discounted cash flow method, sometimes 

referred to as the internal rate of return, of 

appraising an investment proposal employs the present 

value concept but attempts to avoid the arbitrary 

choice by management of e specific rate of interest. 

This is done by matching the present value of savings 

or earnings of a project with the present value of the 

total capital outlay through a trial and error method.

When the correct rate of interest is determined, 

it may be referred to as the yield of investment 

method, which is also generally used in the securities
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market for the evaluation of bonds and stocks.

"The yield of a conventional investment may be 
referred to as the highest rate an investor 
could afford to pay, without losing money, if 
all the funds to finance the investment were 
borrowed and the loan (principal and accrued 
interest) was repaid by application of the 
cash proceeds from the investment as they were 
earned.1,16

This method has two Important advantages. First, 

incremental cash flows are calculated over the whole 

life of the equipment rather than on an accrual basis 

from the accounting statement view; and second, it 

gives recognition to the fact that dollars to be 

received in future periods are not worth the same 

amount as dollars to be received now.

Rates of return utilizing the discounted cash 

flow concept can be obtained by referring to tables 

which are available in many of the works on capital 

investment. These tables relate the payback period 

and the estimated economic life of the project to the

15

Harold Blerman, Jr., Fh.D, and Seymour Smidt, 
Ph.D, The Capital Budgeting Decision (New York:
The Macmillan Company, 1963), p. 25.

15

16Ibid., p. 26.
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discounted cash flew rate of return. The rates of 

return on all five projects have been computed utilis

ing this method. The discounted cash flow rates of 

return and rankings are as follows:

PROJECT RANK
APPROXIMATE 
% O f RETURN

A 2 11.31

B 5 7.31

C 4 9.81

D 3 10.61

E 1 26.61

"The discounted cash flow rate of return relates 

only to the specific set of cash flows associated with 

a specific Investment proposal.

This rate will generally be comparable to the 

cost of capital or to a criterion rate determined by 

management. Hence, the rate of return provides infor

mation as to whether the rate meets or fails to meet 

the "hurdle" or target rate as established. Unfor

tunately, the rate of return for one project may not

I7lbid.. p. 32
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compare with the rate of return on alternative 

projects where the life of the asset or the amount of 

the capital outlay differ.

In comparing the discounted cash flow rate of 

return method to the present value method, the present 

value method does, through one additional calculation, 

provide a comparison which considers the amount of the 

investment and the life of the investment. Referring 

to Table IV, if we use Project A  for an example, we 

arrive at the following$

Total revenues using present value - 167,000
___________ * $1.67

Total original cash outlay - 100,000

The answer of $1.67 swans that for every $1.00 of 

outlay, we will receive a present value cash flow of 

$1.67 over the life of the asset. Since these amounts 

are not computed under the discounted cash flow, there 

is no available means of making this comparison with

out using the payback method in conjunction with it.

The discounted cash flow method, like most 

methods, does not provide, without additional calcula

tions, any means of handling dependent investments.
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Dependent investments ere Investments where an accept

or reject decision on one investment proposal will

affect the potential cash flows on another investment 

18
proposal.

The MAPI Method

This technique was developed by George Terborgh 

of the Machine Allied Products Institute as a 

for advance planning and control of investment; hence 

the name MAPI.

Whereas the payback method, present value and 

rate of return methods, when used as measures of 

investment, describe Individual characteristics of 

investment projects which management should consider 

along with other related factors, both measurable end 

unmeasurable, "the MAPI system provides a mathematical 

model, designed to integrate all major factors which 18

18The extreme case in which, if one investment 
is selected, the potential cash flows for the second 
or other alternative investments will completely 
disappear has been called mutually exclusive invest
ments by Harold M e r m a n  and Seymour Smidt in their 
book The Capital Budgeting Decision.



47

can be considered objectively in equipment 

19
decisions'*.

It ranks investments in absolute and relative 

terms. The absolute returns depend on the excess of 

the revenues generated by the project over the oper

ating costs incurred by it. The relative returns 

depend on the difference between having the project 

and going on without it for a specified period of 

time.^0

This method was developed mainly for the analysis 

of equipment proposals which arise in most companies 

and not for expansions, new products and new facilities.

This method utilizes estimates of the amount of 

incremental investment called for and of the net 

operating advantage in the form of savings or added 

income in the evaluations of proposals similar to the 

discounted cash flow method. 19 20

19Vassilatou-lhsnopoulas, NAA Research Monograph I. 

p « 33.

20
George Terborgh, Business Investment Policy 

(Baltimore! The Lord Baltimore Press, Inc., 1958), 
p. 39.
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In order to use the MAPI method as a measure of 

investment worth, the net investment and the next year 

operating advantage of the challenger or proposed new

equipment must be computed. Unlike other methods 

discussed, this method measures the economic advantage 

of replacing the equipment now rather than waiting, 

since it measures the next year's operating advantage 

of the new equipment In dollars and rate of return 

during the first year of operation.

The net investment of the challenger equipment 

is determined by taking the total cash outlay of the 

new equipment, including installation costs, and sub

tracting from it the salvage value of the old equipment 

and the capital consumption expenditure that would be 

necessary in the absence of the new project. The 

operating advantage is computed by comparing all of 

the operating costs using both the new and old equip

ment. In addition, consideration is given to the 

quality of product and to increased output. The 

formula also provides a method for handling the decline 

in salvage value of the old equipment and the additional
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capital expenditures required if replacement Is 

delayed. These last two Items are added to the net 

operating advantage of the new equipment to obtain 

total next year advantage.

The procedure may be summarized as follows!

Hew Investment (new capital outlay 
less Investment credit)

Minus resale of old equipment for

Next year operating advantage

Next year capital consumption 
avoided

Total next year advantage from 
replacement

Total next year advantage after 
Incase tax

Allowance for next year capital 
consumption

Amount available for return on 
Investment

93.000 

0

22.000 

021

22,000

16,000

o21

16,000

1The specific project selected for the applica
tion of this formula is not expected to result in any 
salvage value for the old equipment since it is the 
replacement of a manual operation by an automated opera
tion. Therefore, there will be no capital consumption 
expense avoided next year nor will there be an allowance 
for next year’s capital consumption.
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MAPI urgency rating: 16,000 f 100,000 » 16.0% 

The MAPI urgency rating of 16% means that unless

there are alternative investment opportunities that 

will yield an expected return of more than 16% during 

the coming year, replacement is indicated.

Advantages of the MAPI method are as follows:

1) It is a good «masure for mutually exclusive 

investments. In other words, it provides a 

measure where there are several possible 

alternative investments.

2) This method is well adapted for equipment 

replacement decisions since it compares the 

alternatives of operating with present equip

ment as opposed to purchasing new or replace

ment equipment.

3) It provides a set of prefabricated assumptions 

for some values which the estimator can use

in place of detailed period by period 

estimates which are normally required.
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Llmitations of the MAPI method are as follows:

1) Its theoretical structure is more complex 

than other methods and, thus, more difficult 

to understand.

2) It does not provide a good analysis for 

projects with varying incomes since it 

measures only the next year's operating 

advantage.



CHAPTER IV

OTHER CONSIDERATIONS IN 
APPRAISING CAPITAL INVESTMENTS

Methods of Deprecistion

An interesting aspect of the analysis of capital 

investment proposals is the method of depreciation 

used since it will affect the cash flow proceeds and 

possibly the ultimate growth of the firm. In the 

preceding chapter please note that in each of the 

investment methods it was assumed the straight line 

depreciation method was used«

Using Project A  and applying combination double 

declining balance and straight line depreciation 

method, it will affect the cash flows after taxes and, 

as a result, the computed return on Investment. Mow 

assume that there is no salvage value and convert to 

the straight line method of depreciation for the last 

four years. Implied In this hypothesis, of course, is 

the assumption that the Internal Revenue has approved

this dual method of depreciation. Hie computations 

using this depreciation method are on Table VI. The



COMPUTATION OF PAYBACK AND RATE OF RETORE 
01 DISCOUNTED CASH FLOW USING COMBINATION DOUBLE 

DECLIH1HG BALANCE AND STRAIGHT LINE METHODS OF DEPRECIATION

TABLE VI

Year

Double
Declining
Ra 1 anr»

Capital
Outlay Depreciation

Undepreciated
Balance

Cash Flow 
After Tax

Present 
Value 
at 121

$100,000
1 $20,000 $80,000 $28,000 $25,000

2 16,000 64,000 19,000 15,147

3 12,800 51,200 17,400 12,385

4 10,240 40,960 16,120 10,245

5 8,192 32,768 15,096 3,566

6 6,554 26,214 14,277 7,233

7 STRAIGHT LIME 6,554 19,660 14,277 6,458

8 6,554 13,106 14,277 5,766

9 6,553 6,553 14,277 5,148

10 6,553 0 14,276 _ i * 5 9 7

TOTAL $100,545

Payback! 5.31
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recovery from cash flows has been computed for Invest

ment A  using the payback method and the present value. 

These assumptions result In reducing the payback period 

from 5.81 years under the straight line method to 5.31 

years using the combination. Also, the present value 

of the earnings has increased from 11.3X to a little 

above 12%.

This would Indicate that if a firm has numerous 

capital projects in the planning stage and in different 

stages of completion year after year, this method or 

alternative methods of accelerated depreciation should 

stimulate the Internal growth of the firm since the 

cash proceeds from capital projects will be returned 

in earlier periods and can, therefore, be theoretically 

reinvested earlier. In addition, accelerated deprecia

tion should provide some degree of protection from 

inflationary trends since the funds will be recovered 

more rapidly.

For those firms which have a history of stagna

tion or decline and use internal financing exclusively, 

recent legislation and Internal Revenue rulings have
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accentuated their undesirable position. This state

ment may be explained by making the assumption that a 

stagnant firm will have a majority of its capital 

assets depreciated, particularly if they have been using 

accelerated depreciation methods. As a result, the 

firm will be unable to meet the reserve ratio guide

lines developed by the Internal Revenue. If they plan 

to conform to these regulations in the future, they 

must make new capital investments amounting to large 

magnitudes. However, nearly all of the funds required 

to finance these investments will have to be from 

retained earnings after Federal taxes since the cash 

flows from depreciation will be negligible. The only 

alternative for the stagnant organization in companies 

where top management wants to revive the organization 

is to disregard precedence and finance through outside 

sources. This also creates problems for management 

since investors generally will be cautious of a 

historically stagnant organization.



56

Subjective Evaluation of 
Capital Investment Proposals

In all capital investment decisions, a degree of 

judgment is involved. In most of these judgments, 

management will be influenced to a large extent by the 

pecularities of their particular firm. What are the 

considerations at the present time: liquidity, output, 

safety, quality, or some other factor? Each firm is 

a living organization, and different considerations 

are necessary during different periods in the life of 

a firm.

Projects are sometimes intangible, and the exer

cise of judgment by management on the few known facts 

is about all that can be expected. However, obviously 

the known facts should be organized and expressed in 

terms consistent with management objectives so that 

the analysis of investment opportunities will provide 

a consistent, if rough, guide for managesient decisions.

The allocation of funds for capital investments 

is based on a company forecast which may or may not be 

accurate because of the number of variables and external
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Influences from outside the firm. In the appraisal of 

the capital Investment proposal, management realizes 

that there are several assumptions which are subject 

to error.

Many of these above-mentioned factors may be 

classified as risks or uncertainties which a firm 

assumes with each capital Investment commitment. 

Although probability theory, linear programming, and 

other methods have been developed to cope with some 

of these problems, judgment of varying degrees even 

enters Into the analysis utilizing these methods.

For instance, how do you measure Improvements In the 

quality of output?

The time span covered by an investment is also 

of importance, since the longer the time span covered, 

the larger the number of probabilities that can in

fluence the earnings or savings of investments. Among 

major considerations here are technological change 

resulting in obsolescence, intensive use causing faster 

wear ami the shortening of the life of the equipment,
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and many other factors which the estimate or estimates 

may fail to consider.

After briefly reviewing the different methods of 

comparing investment alternatives, it would appear 

that far too much emphasis has been placed on the 

methods of comparing investment alternatives in current 

literature rather than the adoption of consistent 

methods of handling investment proposals. The questions 

that businessmen frequently still ask today regarding 

capital investments are:

1) What kind of procedures are necessary to 

procure a continuous flow of investment ideas 

or opportunities for the improvement of 

existing company operations?

2) What measure of investment worth will satisfy 

our needs for the many diverse investment 

opportunities such as replacements, new pro

ducts, acquisitions and mergers that must be 

considered and measured?



CHAPTER V

A  PRELIMINARY CONSIDERATION AND 
SUGGESTED PROCEDURES FOR HANDLING 
CAPITAL INVESTMENTS IN THE FIRM

Capital Rationing

Before diecuesing specific procedures for 

Handling capital expenditure, it must be recognized 

that a procedure for the appraisal of capital invest

ments w e t  be used as a guide for management and not 

as a rule to be applied In every case. Normally, a 

firm will have an inventory of alternative invest

ments which are appraised at least once a year when 

the budget for the following year and long-range 

company piana are being reviewed or established. 

Ordinarily associated with the program is a limitation 

as to the amount and timing of funds that will be 

available to finance these planned capital investments. 

Joel Dean suggests:

"Whenever a firm has more opportunities than 
it can afford to finance or undertake simul
taneously or practically, it is said to be 
in a state of capital rationing. Under theee 
circumstances, the relevant minimum •hurdle* 
rate is called the * investment opportunity 
rate *. The investment opportunity rate is
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the lowest rate of return received from 
the projects which the conpany can afford 
to undertake.”22

This Investment rate may be determined by 

ranking projects in the order of their return and 

then relating them to the forecasted available 

funds. If the forecasted available funds from 

depreciation and Internal profits do not cover 

investment opportunities which have acceptable rates 

of return, management may choose to finance these 

additional investments with borrowed funds or through 

the sale of securities.

The main yardstick for measurement if securities 

are considered should be the weighted cost of capital, 

which is the expenses that the conpany would incur to 

use outside sources of financing plus the Interest or 

dividend and anticipated growth in value that would 

make the issue or loan desirable in the hands of the 

investor. In the case of the company studied, in

vestments should be ranked in the order of rate of

22
Joel Dean, Capital Budgeting (New York: 

Columbia University Press, 1951), p. 80.
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return end matched against the available funds as 

determined by management, with projects which pay 

back in less than five years receiving precedence.

In conclusion, it should be emphasised that 

when management considers the allocation of these 

funds, they are planning the long-run growth or 

decline of the firm in a world of advancing tech

nology and innovation. Thus, to overlook this 

problem may be suicidal.

Proposed Procedures 
for Investment Appraisals

It appears from this study that a capital budget

ing program for capital investments must be divided 

into two areas: first, new products developments, 

plant expansions and acquisitions, and second, proposed 

replacement and purchase of new equipment for existing 

facilities.

Normally, the first type of capital budgeting 

decision has a greater effect on the long-run pros

perity, flexibility, liquidity, and overall life of 

the firm than those capital projects which fall Into
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the second category. As a result, capital expendi

tures which are for the development of new products, 

expansion of plant facilities, or the acquisition of 

other business operations must be thoroughly analysed, 

studied and understood by top management, while the 

source of new equipment and replacement analysis for 

existing facilities should be the responsibility of 

operational management.

Replacement and Mew Equipment 
for Existing Facilities

For replacement and improvements in existing 

operations, specific procedures for the introduction, 

analysis and preliminary appraisal of capital projects 

should be developed at the operating level. The 

attached capital appropriation and authorization 

request is designed to aid in the development of such 

a procedure (see Table V I I ) . This form is for the 

quantitative analysis of the proposal. Investment 

alternative A  has been computed using this method, 

and the results can be reviewed by inspecting Table 

VII. Another form should be developed for operating
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¡TABLE YU  APPROPRIATION NÓ..

Capital Appropriation Request ¿Authorization

Descr ipt io n  O f Item :Conveyor  System For Depar tm en t  at

\!e ED Fo b : R em arks : Installation  Of A Conveyor

E xpansion System To E l l /m inate  Inefficient D irect

X Improvement Labor. O peration  A nd R educe Mate r ia l

Replacement Handling

Other

V endor . ^ c e  C O R P O R A "

PURCHACE ORDEGNO. Est. Date Of Compl.

ó -10 ~ 6 5

Est. Cost 

100,00

Less 
înv.C r .

7000

Met Cost 
93,000
Est, Ec.
L if e (Yrs)
10 Vr s

REÇOIT E NDAT : ON DATE
10 -2 0 - 6 4

Approval Date ¡Budget Dept. Date

IQ-20'64
Cost Saving  A nalys is  S ommar ;

A nn fl O peration Costs Pses. Method Plop. Method Decrease

i. Direct L abor 5/, T TOO 9,000
2. Indirect Labo r C) zn a*) Q -■ a a  ooo .oo 9,000
<3. r. ÎNGc lC?jz.¡Nb F) 15 i / z\ v*\ r\ r sI -N'y v  VV. TV '- ../

$ v /*"•; "l ■
f A » y \ . - X  v 2 ,0 0 0

A. Ma in t  $ R epairs on O'ì c  n a
v  „> W /  A. ,y _ Z  x  ■ - W  V V

c 0 n  zo o >-\V 2 ,0 0 0
5. Tool Cost

6-M iSC.Items a)
h)
c)
d L

1OTAL
... ________ 2 2 0 0 0

:quisitionCost:
C ost O f  Mew  It e m ___
L essSaleOfu ld Item . 
Ne tCostOfNewItem . 
Installation Cost

9 0 ,0 0 0
L>

9 0 ,0 0 0
3, v10  O

Iota l Acqu is it ion Cost 9 3 ,0 0 0

A C CO UNit in g Dept . Memo,

7. Income Taxes 
Ope r . Cost Savi n g 2 2 ,0 0 0
Less AddedDepr.Due fo 
Adoption Of 
Mew Item i 0,'.' 0 
Incr .In I axableìmc. :P.,000 
Incr .In Inc.Taxes

;3. Net A n n ua l Savi n gsJ A __20_
19. Pay Bac k : C ost_.l ' T O a  n et

A nnual Savi 3s AA_L_Vbs 
10. A nnual Pate Op R eturn

_ _ l_______%
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plant personnel. This form should provide space for 

and require the foreman or employee to discuss the 

reason why he believes the Investment is worthwhile.

This appropriation and authorization sheet should 

be analyzed by a specialist assigned to Methods 

Engineering or Industrial Engineering. The informa

tion as to rate of return and payback should be 

reviewed by the financial department before submission 

to top management for a decision. The following is a 

general description of how this form should be used 

and why it has been recommended.

This fora is designed to be beet used for the 

appraisal of investments for existing operations.

The investments that fall into this category, it is 

assumed, can be completed in one year or less and may 

be screened by the Industrial Engineering and Methods 

Improvement Department.

For analytical purposes, the following assump

tions have been made:

1. The investment is assumed to be completed 

at the start of the project.
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2. The earnings or savings for the project will 

be assumed to accrue in equal annual incre

ments over the economic life of the asset or 

assets. The economic life is defined as the 

shortest of:

a. Physical life

b. Technological life

c. Product market life.

3. The net cost is to include all costs 

associated with the purchase and installa

tion of the equipment less the investment 

credit.

4. The annual savings amount is adjusted for 

income taxes to express the savings in terms 

of the cash flow.

5. The total acquisition cost is divided by the 

net annual savings (cash flow) to determine 

the payback period in years.

6. Tables are available (see Table VIII for 

sample) which relate the payback period to 

the return on investment rate based on the



TABLE Vili

4-1 .. ..................  Interest Hate

Tear 11 ______ ^  13 14 15 16 17

1 0.900901 0.892857 0.884956 0.877193 0.869565 0.862069 0.854701

2 1.71252 1.69005 1.66810 1.64666 1.62571 1.60523 1.58521

3 2.44371 2.40183 2.36115 2.32163 2.28323 2.24589 2.20958

4 3.10245 3.03735 2.97447 2.91371 2.85498 2.79818 2.74324

5 3.69590 3.60478 3.51723 3.43308 3.35216 3.27429 3.19935

6 4.23054 4.11141 3.99755 3.88867 3.78448 3.68474 3.58918

7 4.71220 4.56376 4.42261 4.28830 4.16042 4.03857 3.92238

8 5.14612 4.96764 4.79877 4.63886 4.48732 4.34359 4.20716

9 5.53705 5.32825 5.13166 4.94637 4.77158 4.60654 4.45057

IO Q j g o B j ) <5.6502?>> 5.42624 5.21612 5.01877 4.83323 4.65860

eh
e*
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discounted cash flow method. After the 

payback period has been computed, the annual 

rate of return can be computed from this 

table by finding the number which corres

ponds to the payback period on the line 

which agrees with the economic life of the 

project in years. (For alternative A, the 

payback period nearest the correct rate of 

return has been circled.)

The author has chosen this method for recommenda

tion for several reasons. Some of these we shall 

attempt to explain at this point. First, risk will 

ordinarily increase with each additional year required 

to recover the original cash outlay. The payback period 

directly states the time required to recover the 

original outlay. Secondly, the payback method's short

coming of disregarding the return on investment is 

overcome simply through the use of a table. Finally, 

this method also considers the time value of money 

since we are using cash discounted rates of return 

tables. It is also realized that this method assumes
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that the cash proceeds from the investment will be 

received In equal annual Increments. Under ordinary 

circumstances, It Is contended that the estimator 

will be fortunate if he is able to predict savings 

in exact annual amounts, let alone varying Increments, 

and this problem, therefore, should not create serious 

analytical difficulties.

It is recommended that all proposals for equip

ment to be used in the present operating facilities 

be analysed using procedures developed along the 

general lines as stated above and that each proposal 

be submitted on a capital appropriation request and 

authorization form. On proposals for the office and 

other areas where it is sometimes impossible to esti

mate specific savings, it is suggested that the form 

be used and the reason for the capital expenditure 

request be explained thoroughly in the "Remarks" 

column.

Annually, when the company budgets are developed 

for the one or five-year plans, all open proposals 

should be listed by payback and rate of return on
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investaent ranking, using discounted cash flow* Once 

the operating forecast has been developed for the next 

year and the operating profits and funds from depre

ciation predicted, a determination of the amount and 

the timing of the funds that management has reserved 

for this type of capital investment should be forecast.

The projects should then be accepted according 

to their ranking as to rate of return unless there 

are projects which have nearly identical rates of 

return but different payback periods. In these in

stances, the shorter payback period should be chosen. 

However, when the payback period exceeds five years, 

even though the rate of return is high, consideration 

must be given to the uncertainty of earnings so far 

into the future.

It should be pointed out that there are sometimes 

mutually exclusive investments which cannot be 

analysed under this method. However, these complex 

investment problems are ordinarily situations which 

deal with so many unknown factors that it is unlikely 

they can be handled under any other quantitative method.
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Although replacement and the purchase of new 

equipment is only one segment of the capital budget

ing program, there are enough peculiarities between 

it and other capital budgeting problems to place it 

in a separate analysis category. We will next con

sider the opposite side of the capital budgeting 

problem which is concerned with new products, plant 

expansion, and acquisition decisions.

Sew Products

"The most essential requirement for 
any manufacturer of industrial goods hoping 
to stay In business is an adequate and con
tinuing flow of new product ideas. We have 
seen annual reports of firms that have 
stated that 65X of their sales volume is 
from products which were nonexistent only 
five years ago.

"It has been reported that four out 
of five new products introduced by two 
hundred large, well-managed companies 
failed to return a profit ever."*3

JHue11 i. Steinmetz and Douglas D. Dodd, 
"Finding, Screening and Appraising Mew Products," 
HAA Bulletin. November, 1961, pp, 61 and 62.
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This indicates how important It is for top 

management to screen those products with very low 

probabilities of success from those which are pro

mising before large suss of money are invested, 

particularly if the firm is small to medium-sized.

"For the consideration of new product develop

ments, plant expansions and acquisitions, a committee 

should be appointed by top management to make a pre

liminary study and recommendation before any decision

24
is made to pursue the project."

In this section, we shall attempt to develop 

some type of procedure for appraising these ideas.

We shall also assume that the analysis work for plant 

expansions will generally require similar procedures 

to the analysis of new products.

The preliminary study by the new product 

committee appointed by management should answer all

24
Charles A. Scharf, Techniques for Buying. Selling 

and Merging Businesses (Englewood Cliffs, New Jersey: 
Prentice Hall, Inc., 1964), p. 14.
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of the questions on the sales project data sheet 

(see Table IX). Where information is not available, 

the committee should appoint someone to study the 

proposed product. No product project should be 

approved without this information being completed.

If, after making this preliminary appraisal, 

the project appears favorable, top management should 

then review the sales project data sheet and establish 

goals which the project must meet.

If and when top management approves the project, 

a complete plan for at least three years into the 

future should be developed. This plan should Include 

projected profit and loss and investment forecasts 

(see Tables X  and XI).

Modern scientific methods of determining costs 

for both the profit and loss forecast and the pro

jected investment must be used. It is recommended 

that check lists be developed for all necessary basic 

data for use in these forecasts. The rate of return 

on investment computation should be determined by 

dividing the forecasted profit by the total investment.
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TABLE IX

SALES PROJECT DATA SHEET

Product: By:_____

Date :__________________

1. Description of Product and Market

In this section briefly describe the product, 
the application of the product, the kind of 
market, and any unique features the product 
should have.

2. Sales Data

Briefly discuss and indicate the following: 

Potential volume 
Price range
Effect on present products 
Competition, if any 
Channels of distribution 
Timing of the product

3. Technical Data

In this section describe use, dimensions, 
application, including environmental con
ditions and performance requirements of 
product.

4. Marketing Program Required

In this section describe necessary steps to 
market the product, including action that will 
be required by areas other than sales and the 
timing of this action.



TABLE X

PROJECTED PROFIT AND LOSS STATEMENT 
(For a Hew Product)

TITLE Product Date

Line
No.

19__
" Per

Asttunt Unit

19__
" Per

Amount Unit

19__
* Per

Amount Unit

19__
* Per

Amount Unit

1 Number of Units
2 Sales
3 Cost of Sales
4 Material
5 Direct Labor
6 Factory Exp. 

Total7
8 Factory Profit
9 1  of Sales X 1 X X

10 Engineering Exp. 
Gross Profit11

12 X  of Sales X I X

13 Administrative
14 Total
15 Net Profit 

before taxes
lé 1  of Sales X X X X

COMMENTS
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This will provide management with a simple rate of 

return. This rate of return is based on a series of 

forecasted figures of which many are 'hunches'* and 

’’guesses" and, therefore, make any discounted cash 

flow rate of return from a practical viewpoint 

questionable.

The analysis of new products using a procedure 

where the information is presented in a complete plan 

offers numerous advantages over a system whereby 

projects are approved on experience and intuition. 

Some of these advantages are:

1) It encourages a uniform and systematic 

analysis of all new products and, there* 

fore, provides less opportunity for key 

considerations to be overlooked.

2) It provides a specific quantitative plan 

which can be compared periodically with 

the actual status of the project.

3) If used properly, it will encourage new 

ideas for products.



4) It provides everyone concerned with the 

project with definite information as to 

the amount and timing of the commitments 

that have to be made.

As was stated earlier, too many new products 

in the average industrial organization "fail to 

return a profit ever". In the opinion of the author 

the moat successful firms are those which meet with 

more than twenty per cent success in the new product 

area. These fines are apparently employing either 

advanced scientific methods of product appraisal or 

they have other available resources which are absent 

in the firm which meets with twenty per cent success

Acquisitions and Plant Expansions 

Besides the development of and analysis of 

product decisions, front office projects usually 

Include acquisition and plant expansions. Plant 

expansions can usually be analyzed by reviewing the 

market for the product or product» and the present 

plant facilities and than analyzing this Information
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The author is of the opinion that this analysis can 

be performed by using the forms and suggested pro

cedures for new product development and analysis along 

with a written analysis of the detailed Information 

that has been estimated and utilized to develop the 

proposal.

Acquisitions or the purchase of an existing opera

tion requires a thorough study of the prospective firm. 

Primary emphasis when contemplating buying an operating 

business should be placed on the product or service 

market and the projected life of the subject product 

market unless the acquisition is purchased with the 

intent of using losses to offset existing operational 

profits. In addition, emphasis should also be placed 

on the experience and qualifications of personnel with

in the parent organization and their qualifications 

along with those in the prospective firm.

The preferable method of handling proposals for 

appraising acquisitions is to develop a realistic 

five-year plan for the company which is being con-
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sidered for purchase. Key items that should be 

covered in this forecast are:

1) The market - present and future product line;

2) The competition - present and future product 

lines of major competitors, past performance, 

and estimated future strategy;

3) Performance of the seller's business units - 

past and future product prices, cost and 

Industry trends;

4) Business unit requirements * capital improve

ment, expense, and personnel requirements;

5) Business unit operations suntnary - a summary 

of past and future, estimated future income, 

break-even data and return on assets;

6) Business units cash flow - past and projected 

after-tax profits plus depreciation and 

amortization less uses of cash for inventory

increases, capital expenditures, dividends,

2S
and other cash needs.

23Ibid., pp. 13-14.
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The preliminary appraisal that precedes the 

development of a five-year plan should be a study of 

the prospective firm utilizing a check list which has 

been developed and approved by management. This 

check list should be designed according to what 

management judges are the determining factors about 

the future of the prospective firm.

To develop a complete plan of appraisal encom

passing all of the factors briefly mentioned in the 

last two pages would require the development of ideas, 

forms and other pertinent information which is beyond 

the scope of this paper. It cannot be overemphasized 

that all available data should be gathered, assembled 

and appraised from an objective viewpoint before any 

commitment is made to purchase an operational business. 

Frequently it may be wise to seek the professional 

advice of specialists in this area.



CHAPTER VI

GENERAL CONCLUSIONS

Investment analysis for a firm "is, in the nature

of the ease, a rough and ready operation, compounded

of assumption«, estimates, guesses and hunches. The

problems it confronts are infinitely varied and com- 

26
pie*." Therefore, all any formal investment program 

can do is to qualify and quantify these assumptions, 

guesses and hunches and thereby provide a systematic 

method of presenting information for decision sulking.

In the specific firm to which this study is 

related, skeleton procedures for appraising invest

ments have been proposed because "certainly you are 

better off with a  rationally contrived guide to 

judgment, whatever its limitations, than with the 

hocus pocus that so often passes for investment 

analysis."22

26
Terborgh, Business Investment Policy, p. 210.

27Ibid.. p. 211.
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In this study, the relationship between the 

eapital budget and Investment analysis has been shown 

along with Its significance in the long-range planning 

program of a firm.

This study also shows that the level of manage

ment required to make a decision should depend on the 

type and magnitude of the proposed investment.

In Chapter III, the payback method, the present 

value method, the rate of return on capital employed, 

the rate of return on discounted cash flow, and the 

MAPI method were used to evaluate investment proposals. 

The advantages and disadvantages of each method were 

discussed.

In Chapter IV, it was demonstrated that the 

depreciation method used does influence the rate of 

return on the investment and consequently, the growth 

of the firm. In addition, other subjective criteria 

that must be considered when appraising capital 

investments were also discussed. It was also pointed 

out that there are subjective criteria that must be 

considered in every investment appraisal.
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In this study the nature of "capital rationing" 

was discussed in Chapter V  along with some proposed 

procedures for analysing investnents. It was shown 

that a firm should have an inventory of Investment 

opportunities from which management must select the 

most promising and profitable.

Proposed procedures for the appraisal of replace

ment equipment and new equipment for existing facili

ties and new products were selected and described in 

Chapter V, These procedures were selected because 

they provide the most practical methods of appraising 

the different types of capital investments.

The capital appropriation and authorlaation 

analysis fora for replacement equipment and new equip

ment for existing facilities was designed using a com

bination financial appraisal method. This combination 

of the payback period end rate of return using dis

counted cash flows has been recommended because it 

Incorporates the largest m m b e r  of advantages for 

investment appraisal of those discussed and is rela

tively simple to calculate.



New product appraisal procedure# were designed 

so that all of the major questions must be answered 

before a decision is made which has a lasting effect 

on the firm.

Plant expansions, acquisitions and mergers 

which must be appraised by top management have been 

briefly discussed. The two most important considera

tions with these investments are the product Suture, 

which is directly related to the potential market, 

and the personnel requirements of the proposed invest

ment.

A  well planned, well executed capital investment 

program is certainly necessary for the prosperity and 

growth of the firm studied. One of the problems with 

a stagnant industry is that firms in that industry must 

plan to keep abreast of technological change if they 

wish to survive. If the management of the firm 

desires growth, it is likely that they will either 

have to develop new products or acquire other business 

operations. In these situations, a complete analysis

84
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of each investment opportunity oust bo Bade, since 

the magnitude of each investment is usually large. 

Because of the size of such commitments, it is not a 

time for impulsive decision making, but rather a time 

for smking a formal and thorough investigation of 

investment opportunities♦ A  veil conceived and de

signed capital investment program should require a 

thorough study of the proposal and recommend through 

financial appraisal methods an accept or reject 

decision to be considered along with other subjective 

criteria by management.
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