
ECONOMIC EVALUATION OF 
NEW PRODUCT PROPOSALS

by

JOHN G. LYNCH

Submitted to the Graduate Faculty 
of Creighton University in Partial 
Fulfillment of the Requirements for

The Degree of
Master of Business Administration

April 18, 1975



TABLE OF CONTENTS

I. INTRODUCTION ..................................... 1
II. METHODS FOR EVALUATION OF ALTERNATIVES ..........  4

Contribution ................................  7
Net Present Worth ............................  8
Economic Desirability Index ........  . . . . .  13
Internal Rate of Return . .....................  14
Equivalent Level Annual Revenue Requirement . . 15

III. COMPARATIVE EVALUATION ........................... 17
Assumptions .......................   17
Statement of Alternatives ....................  17

IV. RELATED ASPECTS OF THE BASIC METHODOLOGY ........  28
Parametric Sensitivity Analysis .............  29
Risk Analysis................   31Prospective Decision Making and Sunk Costs . . 34
Concept of Liquidation ......................  36

V. CONCLUSIONS..................................... 39
VI. BIBLIOGRAPHY..................................... 4l

ii



I. INTRODUCTION

The company selling to industrial markets faces much the 
same kind of pressure for product innovation as does the man
ufacturer serving consumer markets. Thus, producers of in
dustrial goods are highly dependent on their development of 
new products for remaining competitive, for ensuring company 
growth, and for offsetting the effects of product obsolescence.

The problem that many executives fail to consider in 
launching a new-product venture is the prospect for economic 
success. This failure to make an economic evaluation of the 
product can be attributed to management's belief that an 
analysis is either too difficult to perform or that the methods 
used for quantitative analysis do not produce meaningful re
sults. An investigation into this reasoning will frequently 
reveal that the decision maker does not fully comprehend the 
concepts involved in making an economic analysis.

The intent of this paper is to examine some of the methods 
which the manufacturing sector can use to determine the feasi
bility of investing capital in new products, Among the various 
mathematical criteria used to evaluate a new product's profit
ability are the followings

1. Contribution.
2. Net Present Worth.
3. Economic Desirability Index.
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4. Internal Rate of Return.
5. Equivalent Level Annual Revenue Requirement.

Each of these methods will be analyzed with respect to theory, 
calculations, and underlying assumptions.

The treatment given the subject necessitates that three 
limitations be placed on the characteristics of the manufactur
ing firm. The first is that the firm produces more than one 
product. The second is that output is sufficiently below man
ufacturing capacity to allow a new product to be added to the 
existing product line. The third limitation is that the firm 
does not have enough internally generated funds to finance 
capital requirements. By establishing the last limitation, 
those firms which do not consider cash flow and the interest 
rate as important determinants of investment are excluded.

Two conclusions are evident from the analysis. The first 
is that the evaluation methods do not generate an automatic 
decision. They quantify the problem which is only a part of the 
total decision making process. The second is that any of the 
yardsticks used to appraise a product's desirability are val
uable to management provided:

1. The measure that is used is applied consistently 
and uniformly to all new products,

2. The measure is used as a guide rather than the 
sole basis for approval or disapproval.

"^Michael K, Evans, Macroeconomic Activity (New York: 
Harper & Row, 1 9 6 9), p. 115.
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3. Management understands how the computations are 
made and what the answers really mean.

i



II. METHODS FOR EVALUATION OF ALTERNATIVES

The intent of this section is to demonstrate the general 
usage of the methodology. The analysis methods presented are 
attempts to evaluate the total cost of the economic resources 
that a company must marshall as a result of a decision to dev
elop and produce a particular new product.

In order to perform such analyses, estimates of input 
data such as sales and expenses must be made. Such estimates 
may in many instances be general and of necessity derived from 
existing product line data. This, however, does not invalidate 
the general usefulness of the results, as the methodology is a 
tool which can incorporate the elements of uncertainty.

In general, the development and introduction of a new pro
duct will result in an overall cost in excess of the capital 
equipment at the time the new product becomes available. This 
stems from the fact that development work must be performed 
before the product can be manufactured. This cost for develop
ment is supported by other products in the product line and, as 
a result, may contribute to higher prices for existing products. 
The basic reason for treating costs in this manner is to recover 
innovation expenses in current years,

The true cost of the economic resources that must be devoted 
to a new product is not completely apparent if one only looks 
at the price to be charged for the new item. Therefore, it is 
important to establish a mechanism for studying the implications
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of adding a new product to an existing product line. In theory, 
the products could be grouped by the economic characteristics 
shown in Figure 1. Products A to E are the older, more stable 
products. These products generally have relatively large sales, 
have a stable cost of sales, are not subject to the intensive 
development effort which they carried at their inception, and 
do not require new investment decisions. This group of products 
contributes the greatest amount toward the recovery of innovation 
expenses.

Products F to J are newer products in the very early stages 
of production. They are characterized by relatively low sales 
with current operating costs possibly larger than sales. In 
addition, moderate to intensive development effort is necessaryi
and investment is not yet fully utilized or is possibly still 
being acquired to produce the product.

Products K through 0 are those products that are still in 
the development stage. They have no sales, no operating costs, 
high development effort and low or non-existant capital in
vestment .

Such an over view of an existing product line enables the 
decision maker to place a proposed new product in a proper per
spective. This can be demonstrated by considering the effect 
of the new product P. Product P can be compared with the entire 
product line or with any one of the product subgroups.

In some instances, the product portfolio can indicate the 
risk or volatility of a particular new product. For a major 
manufacturer with a diversified product line, any new product
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represents a very small percentage of the total corporate 
assets. Therefore, from the law of large numbers the variability
of the product portfolio increases the probability that the firm's

2actual returns will be fairly close to the returns it expects.
The significant point is that the introduction of a new 

product perturbs the existing characteristics of the product 
line. Thus, a time profile analysis answers not just the question 
of what are the economic characteristics of a product, but the 
broader question of how these individual characteristics affect 
the entire product line or any logical part thereof.

Contribution
In assessing the performance of any year many firms try to 

compare actual or forecasted performance to some goal. For a 
new product, this goal can be expressed in terms of a desired 
rate of return on investment. If each new product satisfied 
the requirement then it can be expected that the overall ob
jective of the firm would be attained. Realistically, some 
new products will do better than the objective and others will 
fall short of the objective. Those products that exceed the 
desired rate of return create a cushion to absorb the burden 
of those products that fall short of the objective. The amount 
by which a particular product's performance exceeds the re
quired revenue is called contribution.

2E. Eugene Carter, "What Are The Risks In Risk Analysis?, 
Harvard Business Review (July - August, 1972), pp. 72-82.
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Contribution is calculated for each and every year of the 
product's projected life, It is the difference between the fore
casted revenue and the revenue required to achieve a desired 
rate of return on investment. This method of economic analysis 
provides a means to observe how a product is doing over time in 
comparison to a stated objective. However, the underlying 
assumption of this concept is that the timing of income gen
erated by the new product over its lifetime is not an important 
factor. Therefore, if two products have the same projected 
life and the same total earnings, even though the bulk of one 
products's earnings accrue early in its life, the contribution 
will be the same for both products. Since the time value of 
money is not a fac,tor, the contribution method will not indicate 
the obvious desirability of the product that returns the capital 
investment at an earlier date.

Net Present Worth
The cumulative net present worth involves finding the pres

ent worth of each yearly cash flow using some desired discount 
rate. The net cash flow for each year is summed successively
to yield through any given year, the cumulative discounted cash

3flow. When these data are plotted on a graph of net present 
worth versus time, the result is generally a "U" shaped curve 
as shown in Figure 2.

-^Irving Fisher, Appreciation And Interest (New York« 
MacMillan Company, 19&5), ppT 20-21.
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Two parameters of such a plot are significant; the year in
which the curve begins an upward (positive) slope and the year
in which the curve passes through a net cumulative present worth
of zero. The former case indicates the forecasted point in time
when the product first yields a positive net cash flow within a
single year. The second characteristic of the plot is the year
in which the curve passes through a net cumulative present worth

4of zero, This is the breakeven year and defines the length of 
the payback period in the sense that the new product in that 
year will have recovered all the cost of all investments at the 
desired discount rate. ̂

While this approach attempts to show when and whether a new 
product will recover its true economic cost, it does not render 
an automatic decision to proceed with or cancel the project. The 
method is not a "go no-go" decision tool. It is considered a 
"go alarm" tool. If the curve crosses the horizontal axis in a 
short time, the product is go. However, if the curve does not 
cross the horizontal axis within a reasonable period, the result 
is an alarm-a call for further investigation.

An additional factor to consider when using this approach 
to evaluate a new product is the problem of product obsolescence.̂

4Edward C. Townsend, Investment And Uncertainty (Edinburg, 
England* Oliver & Boyd Lts., 1969), p. 75.

. Martin Weingartner, "Some New Views On The Payback 
Period And Capital Budgeting Decisions," Management Science.XV (August, 1 9 6 9), pp. B594-B60?.

^Norman N . Barish, Economic Analysis (New York: McGraw- 
Hill, 1962), p. 229.
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For example, the product in Figure 3 does not reach a breakeven 
year within the time span of the study. If this product has a 
forecasted product life ending in 1 9 8 6, it means that at the 
assumed price, the firm is not prepared to pay the true economic 
cost of developing and manufacturing the product. Such a nega
tive contribution would be permanently reflected in higher prices 
for other products or lower earnings. In addition, the support 
which a product receives in its early years from other, more 
mature products, is borrowed support which each new product 
should be prepared to repay in its later years. If the product 
becomes obsolete before the breakeven point, a contribution to 
future development projects would not be made.

Net present worth employs the concept of the time value of 
money. Because of this, it is considered to be superior to the 
contribution method. This method of analysis assumes that all 
revenue generated by the investment is reinvested for the rest 
of the products economic life at the discount rate of return.
An additional assumption which tends to underestimate the present 
worth of the net cash flows is that the cash flow for each year 
takes place on the last day of the year. For many products 
this is not a realistic assumption because revenues and costs 
are likely to be incurred throughout the year.

The main disadvantage of this method is that it does not 
enable the decision maker to rank new product proposals. This 
is due to the fact that net present worth is an absolute amount 
that is primarily a function of the size of the investment.
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Economic Desirability Index
This test of investment worth is a variant of the present 

worth method. The index is a benefit cost ratio formed from a 
time series of positive and negative cash flows by discounting 
the flows of gross benefits and gross costs separately.̂  The 
ratio of the sums of the respective discounted values will give 
an economic desirability index for the product. An index which 
is greater than unity indicates that the product is economically 
beneficial to the firm. This simply means that the new product 
will earn a discount rate of return greater than the objective 
interest rate. The index expresses present worth as an amount 
per dollar of investment and the main reason for using this 
analysis method isl to put projects which vary in size on an 
equal basis.

The EDI method is similar to the net present worth method 
in that both employ the concept of the time value of money. 
However, the EDI provides a means of comparing two or more pro
ducts which require different amounts of investment. A common 
error that is made when using this method is to assume that the 
highest index number is always the best choice. This assumption 
can result in choosing the wrong alternative if profit maxi
mization is a goal of the manufacturing firm. For example, as
sume that products A and B are mutually exclusive and have in
dexes of 1.17 and 1.15 respectively. Product A appears to be

7John H. Kempster, Financial Analysis To Guide Capital 
Expenditure Decisions (New Yorks National Association of Accountants, 1967), p. 118.



the more desirable product. However, if product B generates 
ten times the revenue that product A generates, the firm should 
select Product B.

When using the benefit-cost ratio, it is important to con
sider the degree of risk associated with the input parameters. 
When risk is present, but not otherwise quantified, projects 
which are highly risky can be made to appear as desirable as 
less risky projects. Therefore, when risk is not explicitly

Otreated in the analysis, care should be taken to avoid netting. 

Internal Rate of Return
A measurement of investment worth which is used to judge 

the payback repayment performance of a new product is the in
ternal rate of return. It is a compound interest method of 
measuring a rate return from the cash flows which a product is

oexpected to develop over a given study period. In operational 
terms, it is that rate at which the incremental cash benefits 
expected from a product have a discounted present value which 
is exactly equal to the discounted present value of all incre
mental outlays required for the product's implementation.10

This rate is considered to be a valid measure of the 
earning power of the product based on the idea that it is the

gG. David Quirin, The Capital Expenditure Decision (Homewood,
111.i Irwin, 1967), p. 63.

9̂Kempster, Financial Analysis To Guide Capital Expenditure Decisions, p. lié.
"^Ezra Solemn, The Theory Of Financial Management (New York: 

Columbia University Press, I9 6 3), p. 125.
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maximum rate of interest which can be paid for capital without 
loss to the product.

However, the inherent assumption of this concept is that all
cash flows can be immediately invested at the same rate of return

nyielded by the product being considered. This assumption is 
valid so long as the IRR of the product is close to the average 
return realized by the firm from other investments.

In many manufacturing firms, there is no magic number 
which indicates an acceptable internal rate of return. The de
velopment of a hurdle rate is essential if this method of eval
uation is to produce meaningful results. In general, the hurdle
rate that should be used in making capital investment decisions

12is a weighted average cost of capital.

Equivalent Level Annual Revenue Requirement
An economic analysis of new products is facilitated by the 

use of the concept of equivalent annual revenue required. This 
approach converts unequal annual dollar amounts into an equal 
stream of revenue that is required to support the product. That 
is, it shows how much additional revenue will be required to keep 
the product from becoming a burden on the firm.

The annual revenue requirement is derived from the cum
ulative present worth of the annual net cash flows. The

"^Pearson Hunt, Charles M, Williams, and Gordon Donaldson, 
Basic Business Finance (Homewood, 111.» Irwin, 1971), p. 1 6 9.

12John J. Neuhauser and Jerry A. Viscione, "How Managers 
Feel About Advanced Capital Budgeting Methods," Management 
Review (November, 1973)« p. 1?.
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cumulative present worth is multiplied by the appropriate an
nuity factor to obtain the level annual amount required. In 
effect, this spreads the present worth over the life of the 
product as an equal amount per year.

This concept is particularly applicable when the net cash
flows under each proposed product have sharply different time 

11patterns. The products can be compared by reference to the 
per year figure for each. However, a disadvantage of this 
method is that it does not provide a profile of the product 
over time. That is, it does not show the actual amount or the 
timing of the net cash flows.

13̂Kempster, Financial Analysis To Guide Capital Ex
penditure Decisions, p. 119.



III. COMPARATIVE EVALUATION

Assumptions
The application of the basic methodology is demonstrated 

in this section. Two new product proposals are evaluated using 
the methods of analysis discussed in the previous section. In 
this manner, the methods of calculation can be readily compared. 
The results are interpreted following each method of calculation.

The new products that are evaluated are designated A and 
B. The assumption is made that the new products are mutually 
exclusive. That is, the firm cannot generate enough capital to 
finance both products. Income taxes are included in those methods 
which use net cash flow. Therefore, income taxes are not in
cluded in the contribution method, the economic desirability in
dex method, or the equivalent level annual revenue requirement 
method. The following economic factors are assumed:

1. The required pre-tax rate of return on investment 
is 20%.

2 . The discount rate is 11%.

3. The corporate tax rate is ^5%.

Statement of Alternatives
To produce product A, equipment must be purchased for 

$1,200,000 at the beginning of 1976. The equipment will have 
a depreciable life of 6 years with no salvage value. This re
sults in a straight line depreciation schedule of $200,000 per 
year.

17
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To produce product B, equipment must be purchased twice 
during the study period. Equipment costing $480,000 must be 
purchased at the beginning of 1976 and additional equipment, 
costing $300,000, must be purchased at the beginning of 1979. 
The depreciable life of the equipment is 6 years and 3 years 
respectively. Depreciation is calculated on a straight line 
basis. The sales and expense forecasts for Products A and B 
are listed below.

TABLE 1
SALES AND EXPENSE FORECASTS 

FOR PRODUCTS A AND B 
(Money Amounts in Thousands of Dollars)

Year Sales Cost Of Other Total
Sales Expense Expense3,

Product A

1976 600 300 500 800
1977 1000 500 200 700
1978 1200 600 300 900
1979 1600 800 100 900
1980 2000 1000 300 1300
I98I 2400 1200 100 1300

Product B

1976 600 420 580 1000
1977 1000 700 300 1000
1978 1200 840 460 1300
1979 1600 960 240 1200
1980 2000 1200 100 1300
1981 2400 1440 160 1600

depreciation expense is included in total expense.
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Contribution
Contribution is 

exceeds the required 
Products A and B are

the amount by which a product's performance 
revenue, The contribution calculations for 
summarized below.

TABLE 2
CALCULATION OF CONTRIBUTION 

FOR PRODUCTS A AND B 
(Money Amounts in Thousands of Dollars)

Year Net G.P. Total Rev. Rev. ContributionInv.a Req. D Expenses Req ,c Actual0

Product A

1976 1200 240 800 1040 600 -440
1977 1000 20Ö 700 900 1000 1001978 800 160 900 1060 1200 140
1979 640 120 900 1020 1600 5801980 400 80 1300 1380 2000 6201981 200 40 1300 1340 2400 1060

Product B

1976 480 96 1000 1096 600 -496
1977 400 80 1000 1080 1000 - 801978 320 64 1300 1364 1200 -164
1979 540 108 1200 1308 1600 2921980 360 72 1300 1372 2000 6281981 180 36 1600 1636 2400 764

aNet Investment.
bGross profit required in 20% return on investment. 
cRevenue required.
dRevenue actual is synonymous with sales in Table 1.
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The contribution sequence shows that Product A is a burden 
to the firm in the first year but provides a positive contri
bution to the company thereafter. Product B is a burden to the 
firm for the first three years but provides a positive contri
bution for the last three years. Product A should be chosen 
over Product B because it contributes more in each year except 
1980.

Net Present Worth
Net present worth involves discounting each yearly cash 

flow at some established discount rate. The net present worth 
calculations for Products A and B are summarized in Table 3.

In the statement of alternatives, equipment was to be pur-
1chased at the beginning of 1976 for Product A and at the beginning 

of 1976 and 1979 for Product B. Table 3 shows the capital expend
itures being made at the end of 1975 for Product A and at the end 
of 1975 and 1978 for Product B, This was done to segregate the 
expenditures according to the point in time which they occurred.
In this manner, the capital expenditures are not discounted for 
the first year of the study period.

Over the 6 year period, the cumulative discounted cash flow 
from Product A is greater than that of Product B . The net pre
sent worth of A's benefit to the firm exceeds that of B by 
$419,110, Therefore, Product A should be selected as the better 
alternative,



TABLE 3
CALCULATION OF NET PRESENT WORTH 

FOR PRODUCTS A. AND B 
(Money Amounts in Thousands of Dollars)

End Sales Total Gross Net h Capital Depr. Net P.W. Disc, Cum. ,Of Exp,a Profit Profit0 Expend. Cash Fact. Cash P.W.Year Flow Flow

Product A

1975 0 0 0 0 1200 0 -1200 1.0000 -1200.00 -1200,001976 600 800 -200 -110 - 200 90 .9009 81.08 -1118.92
1977 1000 700 300 165 - 200 365 .8116 296.23 - 822.691978 1200 900 300 165 - 200 365 .7312 266.8? - 555.80
1979 1600 900 700 385 - 200 585 .6587 385.34 - 170.461980 2000 1300 700 385 - 200 585 .5935 347.20 176.741981 2400 1300 1100 605 200 805 .5346 430.35 607.09

Product B

1975 0 0 0 0 480 0 - 480 1 .0 0 0 0 - 4 8 0 . 0 0 - 4 8 0 , 0 0
1976 600 1000 -4oo -220 - 80 - 140 .9009 - 1 2 6 .1 3 - 6 0 6 .1 3
1977 1000 1000 0 0 — 80 80 .8116 6 4 .9 3 - 5 4 1 .2 0
1978 1200 1300 -100 - 55 300 80 - 275 .7312 - 2 0 1 .0 8 - 7 4 2 .2 8
1979 1600 1200 400 220 - 180 400 .6587 2 6 3 .4 8 - 4 7 8 . 8 0



TABLE 3 — Continued

End
Of
Year

Sales Total
Exp.a

Gross
Profit

Net . 
Profit0

Capital 
Expend,

Dept. Net
Cash
Flow

P.W.
Fact.c

Disc .
Cash
Flow

Cum. , 
P.W.

Product B

1980 2000 1300 700 385 180 565 .5935 335.33 - 143.471981 2400 1600 800 440 180 620 .5346 331.45 187.98

aTotal expense.
^The corporate tax rate is assumed to be 45%.
cThe present worth factors are for a discount rate of 11%. 
dCumlative present worth.
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Economic Desirability Index
The economic desirability index is the ratio of the present 

worth of a Product's benefits to the present worth of its costs. 
The product which has the higher index is the accepted alterna
tive .

TABLE 4
ECONOMIC DESIRABILITY INDEX 

FOR PRODUCTS A AND B 
(Money Amounts in Thousands of Dollars)

End Of Sales Present Present Total, Present PresentYear Worth
Factora

Worth Of Costs0 Worth , Worth OfBenefits Factor Costs

Product A

1975 0 1.0000 0 1200 1.0000 1200,001976 600 .9009 540.54 800 ,9009 720.721977 1000 .8116 811.60 700 .8116 568.121978 1200 .7312 877.44 900 .7312 658.08
1979 1600 .6587 1053.92 900 .658 7 592.831980 2000 .5935 1187.00 I3OO .5935 771.551981 2400 .5346 1283.04 I300 .5346 694.98

Product B

1975 0 1.0000 0 480 1.0000 480.001976 600 .9009 5 4 0 .5 4 1000 .9009 9OO.9O
1977 1000 .8116 8II.6O 1000 .8116 8II.6O1978 1200 .7312 877.44 1600 .7312 II69.921979 1600 .6587 IO53.92 1200 .6587 790.441980 2000 .5935 1187.00 I3OO .5935 771.551981 2400 .5346 1283.04 1600 .5346 855.36

aThe present worth factors are for a discount rate of 11%. 
^Includes capital investment.
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The present worth of Product A's benefits is $5,735,540 
and the present worth of its costs is $5,206,280, The ratio 
of benefits to costs gives an index of 1.10 for Product A,
The present worth of Product B's benefits and cost are 
$5,735,540 and $5,779,770 respectively. This gives an index 
of 0.99 for Product B. Therefore, Product A should be selected 
as the better alternative.

Internal Rate Of Return
The internal rate of return is that rate at which the in

cremental cash benefits expected from a product have a discount 
present value which is exactly equal to the discounted present 
value of all incremental outlays required for the product's im
plementation. The rate is found by discounting the cash flows 
at various discount rates until a convergence occurs to the cor
rect rate of return. The internal rates of return for Products 
A and B are shown in Table 5«

TABLE 5
INTERNAL RATES OF RETURN 
FOR PRODUCTS A AND B 

(Money Amounts in Thousands of Dollars)

Product A Product B

End Net Internal End Net InternalOf Cash Rate Of Of Cash Rate OfYear Flow3 Return Year Flow3 Return

1975 -1200 1975 -4801976 90 - 1976 -140 -

1977 365 - 1977 80 -
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TABLE 5— Continued

Product A Product B

End Net Internal End Net Internal
Of Cash Rate Of Of Cash Rate Of
Year Flow3 Return Year Flow3 Return

1978 365 1978 -275
1979 585 5.4% 1979 400 -

1980 585 15.5% 1980 565 4.8%
1981 805 23.2% 1981 620 1 7 .0%

aFrom Table 3•

For Product A, the pattern of net cash flows yields an in
ternal rate of return of 5.4% from the beginning of the study 
period through 197,9» 15 • 5% through 1980; 23 • 2% through 1981.
For Product B, the pattern of net cash flows yields an internal 
rate of return of 4.8% through 1980 and 17.0% through 1981.
Product A should be chosen for production.

Equivalent Level Annual Revenue Requirement
ELARR provides a means of expressing the amount of additional 

revenue that will be required to keep the product from becoming 
a burden to the firm. This amount of additional revenue is ex
pressed as an average figure that will apply throughout the 
study period. This is not an arithmetic average ; it is an an
nuity. ELARR is calculated by multiplying the cumulative pre
sent worth of the contribution by the appropriate annuity fac
tor. A summary of the calculations are shown in Table 6.
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EQUIVALENT LEVEL ANNUAL REVENUE 
REQUIREMENT FOR PRODUCTS A AND B 

(Money Amounts in Thousands of Dollars)

TABLE 6

Year Contribution3" Present Present Worth
Worth Of
Factor0 Contribution

Product A

1976 -440 .9009 -396.4
1977 100 .8116 81.2
1978 14 0 .7312 102.4
1979 580 .6587 382.0
1980 620 .5935 3 68.0
1981 IO6O .5346 566.7

1 Product B

1976 -496 .9009 -446.8
1977 - 80 .8116 - 64.9
1978 -164 .7312 -119.9
1979 292 .6587 1 9 2 .31980 628 .5935 372.71981 764 .5346 408.1

aFrom Table 2.
DThe present worth factors are for a discount rate of re

turn of 11$.

The cumlative present worth of contribution for Products A 
and B is $1,103,900 and $341,500 respectively. Multiplying each 
figure by 0.2364 (annuity factor for 6 years at 11%) gives an 
ELARR of $261,000 for Product A and $81,000 for Product B. This 
means that Product A is expected to generate, on the average, 
$261,000 per year above and beyond the pre-tax earnings require
ment , Product B exceeds the pre-tax earnings requirement by,





IV. RELATED ASPECTS OF THE BASIC 
METHODOLOGY

The methods of analysis illustrated in the previous section 
are very useful to quickly screen new-product proposals, How
ever, the calculations are based on expected values of both cost 
and revenue. It is often difficult to assign precise values to 
either of these items. Therefore, it is desirable to incorporate 
this uncertainty into the analysis to better understand the risks 
involved in producing the product.

This section discusses four methods of incorporating un
certainty into the decision making process. The first two methods 
pertain to uncertainty with respect to the input parameters. 
Pivotal factors are first identified and then the results of vary
ing these factors are examined. The third method involves un
certainty with respect to product obsolescence. This involves 
analyzing the economic effects that would result if the product 
became obsolete before the end of its planned economic life. The 
last method examines the effects of underestimating the projected 
costs associated with a capital investment in equipment. This 
becomes an important factor in the economic analysis when the 
equipment is to be reused to produce a new product.

It must be emphasized that the following methods may or may 
not be valuable in a particular analysis. Therefore, they should 
not be construed as a general application to new product eval
uation.

28
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Parametric Sensitivity Analysis
Sensitivity analysis is a method used to describe a be- 

havorial change. It involves simulating or testing the re
lationship between two or more variables.1^ In a product pro
fitability analysis, these variables could include sales, devel
opment expense, discount rate and cost of sales. The amount of 
variation in the results produced by a change in these input 
parameters determines the degree of sensitivity. The analysis 
is intended to determine the possible but not the probable re
sults obtained from different values of the input variables.

This can be demonstrated by examining net present worth 
as a function of sales. Figure 4 shows the effect on this 
figure of merit assuming that all other variables remain con
stant. The use of this parameterization does not change the 
shape of the time profiles but scales them up and down by the 
applied factor. The significant point of this analysis is 
that net present worth is sensitive to a change in sales. If 
the possibility exists that the variation in sales could ap
proach one half of the projected amount, there is a need for 
further analysis. This extended analysis consists of quan
tifying the amount of risk which is discussed in the next 
subsection.

The most revealing application of sensitivity analysis 
is testing the relationship between cash flows and the discount

14E. Patrick McGuire, Evaluating New-Product Proposals 
(New Yorks The Conference Board, 1973), p. 84.
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rate of return. Table ? shows the projected cash flows for Pro
ducts X and Y. The cash flows are discounted at both 8% and 
12%>. The results show that Product Y is the better alternative 
if an 8% discount rate is used. However, Product X becomes the 
better alternative if a 12% discount rate is used. This demon
strates that the present worth is sensitive to a change in the 
discount rate.

The significant point is that even though the discount rate 
is used consistently, its absolute value is of primary importance 
and should never be taken for granted. Because of this, the re
sults obtained from using the basic methodology to evaluate new 
products are not always consistent with respect to choosing the 
better alternative,. This can be demonstrated in Table 7 by 
changing the heading for columns 2 and 3 from Cash Flows to Con
tribution. If the contribution method is used to evaluate the 
products, Product Y would be the better alternative. However, 
if the equivalent level annual revenue requirement method is 
used and the discount rate of return is 12$, Product X becomes 
the better alternative.

Risk Analysis
An extension of sensitivity analysis is risk analysis.

Risk analysis quantifies the error that could result from var
iation in the key input parameters. Since nearly every new 
product poses some degree of risk to the manufacturing firm, an 
attempt should be made to balance this risk against the profits 
the product may offer.



TABLE 7
COMPARING PRESENT WORTH FOR 

PRODUCTS X AND Y USING DISCOUNT RATES OF 8% AND 12%

Year
Cash Flows 8% Rate of Return 12% Rate of Return

P.W.
Factor3-

Present Worth
P.W.

Factora

Present Worth

X Y
X Y X Y

1976 $10,000 $ 500 .9610 $ 9,610 $ 481 .9423 $ 9,423 $ 471
1977 10,000 500 .8872 8,872 444 .8358 8,358 4181978 10,000 500 .8189 8,189 409 .7413 7,413 3711979 10,000 500 .7560 7,560 378 .6574 6,574 3291980 10,000 500 .6979 6,979 349 • 5831 5,831 2921981 500 16,000 .6442 322 10,307 .5172 259 8,2751982 500 16,000 .5947 297 9,515 ,4588 229 7,341
1983 $00 16,000 .5490 275 8,784 .4069 203 6,5101984 500 16,000 .5068 253 8,109 .3609 180 5,774
1985 500 16,000 ,4678 233 7,485 .3201 160 5,122

Total , • * • • $42,591 $46,261 • $38,630 $34,903

aPresent worth factor.
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One method for incorporating risk into the analysis in
volves a subjective estimation of probabilities. This concept

Kis an integral part of Bayesian Analysis. Subjective pro
bability estimates are derived from opinions of the decision 
maker based on his knowledge of the product characteristics. 
Probabilities are established for three estimates of the key 
variable being analyzed: a pessimistic estimate, a nominal 
estimate, and an optimistic estimate. Each estimate is then 
multiplied by the corresponding probability producing a range 
of values.

One application of risk analysis is to examine the 
error that could result from a variation in net cash flow. In 
Table 8 , Products A and B are being considered for manufacture.

TABLE 8
RISK ANALYSIS OF 
PRODUCTS A AND B

Net Cash Flow
ExpectedProduct Pessimistic Nominal Optimistic

P(P) = 0.1a P(N) = 0.6a P(0) = 0.3
Value

A
B

-$ 50,000 
- 200,000 $200,000100,000 $ 500,000 1 ,000,000 $265,000

340,000

Probability of the outcome.

■^Keith K. Cox and Ben M. Enis, The Marketing Research 
Process (Pacific Palisades, Calif.: Goodyear Publishing Co., 
Inc., 1972), p. 423.
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The initial cost of developing Product A is $50,000, and this 
amount would be lost if the product was a failure. If Product 
A received average acceptance the expected gain would be 
$200,000, and if it dominated the market, the gain would be 
$500,000. Product B would cost four times as much as Product A 
to put into production, but if it became a best seller, it would 
double Product A's profits. The assumption is made that an 
average demand for Product B would result in only half the pay
off expected from Product A due to the higher development costs 
for Product B.

Some conclusions can be drawn from just the payoffs in
cluded in Table 8. For example, a loss of $200,000 could be 
disastrous to the qompany, while a loss of $50,000 would be at 
least tolerable. With such a severe penalty for failure, Pro
duct B would practically be eliminated regardless of the po
tentially large payoff. Even more meaningful observations can 
be made by including the relative likelihood of each outcome.

The expected value shown in the right hand column of Table 
8 incorporates the effect of risk on potential outcomes by 
means of a weighted average. In calculating this value, the 
assumption was made that both products have the same consumption 
pattern and therefore, have the same probability of outcome.
The results show that Product B appears to be more favorable 
unless the decision is to veto Product B due to the possible 
loss of $200,000,

Prospective Decision Making and Sunk Costs
All economic studies of new products are prospective in
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nature in that they treat all previously expended funds as 
sunk costs. Occurrences prior to the decision-making point 
are common to all of the alternatives being compared. Past 
receipts or disbursements are irrelevant in new-product analy
sis and should not be included in the analysis.

The most common instance of including irrelevant infor
mation in an economic analysis arises from the use of a book 
value for existing capital equipment that will be used to pro
duce a new product. This is very significant when the book 
value exceeds the market value of the equipment. The book 
value is a result of a previous decision made under conditions 
of uncertainty. When this value exceeds the net realizable 
value, the difference is sunk cost. Because this sunk cost is 
the result of a past expenditure, it should have no bearing on 
the current decision.

This is common when recent repairs or improvements have 
been made to the asset. The feeling of the decision maker might 
be that there is so much invested in the asset that the firm 
cannot afford to sell it. The weakness in this argument is 
that the decision maker should be seeking the alternative that 
will provide the firm with the least future annual cost, not 
one that will make past expenditures look good.

The implications of sunk costs may take different forms,
A hesitation to accept an apparently profitable product may 
exist because a large sunk cost could cloud the current profit
outlook. The usual accounting practice is to write off a
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reduction in assets when it occurs,1(3 Therefore, the loss is 
deducted from what would otherwise be profit, Because of this, 
the decision maker is frequently reluctant to accept the sunk 
cost concept.

Concept of Liquidation
At any time in the life of a product there is money invested 

in both fixed capital (machinery, tools, etc.) and working capital 
(inventory investment). For purposes of evaluation, it can be 
assumed that the firm will recoup all or some portion of this 
money if the product were to be terminated and capital investments 
associated with it liquidated. Such an approach can yield a 
measure of the money to be returned to the firm if the new pro
duct becomes obsolète at any time during the study period.

Figure 5 illustrates an application of the liquidation con
cept. The cumulative present worth figures for Product A, as 
shown in Table 3» have been plotted to show a discounted cash 
flow profile. The upper curve shows the series of values of the 
discounted cash flow that would be realized if the product were 
terminated in the respective year and the capital equipment 
liquidated. For example, if the product were terminated at the 
end of 1979t the cash flow position would be $93.020, This 
assumes that the price received for the equipment will be equal 
to the book value.

111 . :

"^Robert n . Anthony, Management Accounting (Homewood 
Irwin, 1970), p. 585• 9



NE
T 

PR
ES
EN
T 

WO
RT
H 

(0
00

)

PRODUCT A

CUMULATIVE DISCOUNTED CASH

YEAR 
Figure 5



38

The cash flow profile showing the effects of liquidation 
does not reflect the sale of the inventory. In reality, this 
must be included in the analysis, The resale value of an in
ventory can be significantly different from the price paid by 
the firm. Therefore, the decision maker should use discretion 
in establishing a fair market value for an inventory investment.

i



V. CONCLUSIONS

One of the major problems in the management of capital ex
penditures is the failure to make an economic evaluation of new 
product proposals. This failure can be attributed to manage
ment's belief that either an analysis is too difficult to per
form or that the methods used for quantitative analysis do not 
produce meaningful results.

A successful economic evaluation program must have two re
quirements: (1) the establishment of a realistic company fi
nancial standard which can be used to judge all new products,?
and (2) the development of some mathematical criteria that can 
be used to correctly rank new products according to relative 
profitability and to compare them with the company standard.
If the decision maker adheres to these requirements, new pro
ducts can be evaluated without a great deal of difficulty,
Basic mathematical procedures can be consistently used in a 
given firm to produce satisfactory results. However, the 
methodology does not render an automatic decision. Managerial 
judgment and knowledge must be used to complete the decision 
making process.

No one method for evaluating new products produces the 
most meaningful or best results. Each method has advantages 
and disadvantages resulting from the associated underlying 
assumptions. Therefore, any of the methods described in this

39
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paper will produce meaningful results provided:
1. The method that is used is applied consistently 

and uniformly to all new products,
2. The method is used as a guide rather than the 

sole basis for approval or disapproval,
3. The decision maker understands how the compu

tations are made and what the results really 
mean.

1
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