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A LMOST EVERY BUSINESS Or pcrson will at some time face the problem

^ZjL of making long-term investments. In the course of operating a

business, agricultural or otherwise, a manager must make decisions on

whether to replace or add the fixed assets used in the business. Trucks,

machinery, and buildings are expensive. A decision to go ahead with one

of these items uses up a substantial portion of the firm's cash or borrow-

ing reserves.

In particular, agribusiness firms face decisions regarding the acqui-

sition of resources. With the dramatic increase in the quantity of re-

sources needed to operate a viable business, the need for credit has

increased substantially. As a result, there are serious consequences if

errors are made in investment decisions. A firm is faced with many
questions— How many assets should be added ? Which assets ? How
should they be acquired ? Alternative methods of acquisition include cash

or credit purchase of assets, financial lease, operating lease, and custom

hire.

To evaluate alternative capital investments, several methods, includ-

ing the following, have been used: payback, average rate of return,

internal rate of return, and net present value. The last two approaches

involve discounting the cash inflows and outflows associated with the

investments. Unlike payback and average rate of return, they take into

account the time value of money— which is becoming more critical with

the current high interest rates. Thus, the internal rate of return and

the net present value methods are discussed in this circular, in forms

in which they can be used by agribusiness firms.

^

TIME VALUE OF MONEY

To appreciate and understand the analysis of investment decisions,

several concepts are basic. The relationship between time and the value

of a given amount of money is central to a discussion of these concepts.

Compounding and Discounting

Anyone who puts money in a savings account to earn interest ap-

preciates that a given sum of money invested today at interest will grow
with time. One dollar invested today at 6 percent compounded annually

will be worth $1.06 at the end of the first year, $1,124 at the end of

the second year, and $1,191 at the end of the third year.

The reverse of compounding is discounting. The question is, "What
is the value today {the present value) of an amount that will be received

at a time in the future?" For example, the present value of $1.06 to be

received one year from now, if discounted at 6 percent annually, is $1.00.

Stated another way, the present value (P.V.) of a sum of money reflects

^ For a discussion of the payback approach and the average rate of return, see

Frank J. Smith and Ken Cooper, The Financial Management of Agribusiness
Firms, University of Minnesota, Agricultural Extension Service Special Report
No. 26, September, 1967, pages 69-71.



the amount of money that would have to be invested today, at the given

interest rate, to end up with an amount equal to the future sum in

question.

Discounting is really just a multiplication process: P.V. = future

sum X
^

. , where i is the interest rate.

Restating the problem just given, P.V. = $1.06 X . In this case

it is easy to see that P.V. = $1.00. To simplify matters for more compli-

cated cases, Table 1 reports the factors for . at various interest

rates and for money received at the end of several different years. The
present value, for example, of $100 to be received 10 years from now at

8 percent interest would be $46.30 ($100 X .463).

So far, the present value of one sum of money to be received at a

specific time in the future has been considered. A related topic concerns

the present value of a stream of money, where each year the same
amount is received (an annuity). If A is the constant amount to be re-

ceived each year, then P.V. = A( ^. j
+ Af ?^.^ ]+...+

A ( .^
J

, where n is the number of years for which the money is

received. Rather than use Table 1 to find a present value for each

separate term and add them together for the total present value, use

Table 2, which lists the appropriate factors for equivalent amounts re-

ceived for multiple years.

For example, determine the P.V. of a $100 annuity to be received

for each of the next 10 years, assuming 6 percent interest. In Table 2,

under 6 percent interest, and at the 10th year, the factor is 7.360. Multi-

plying $100 X 7.360 gives a present value of $736.

Opportunity Cost"

A resource can be used or invested in only one way, even though

many alternative uses may exist. When resources are used to produce a

specific product, certain quantities of other products are foregone which

those resources could have produced. What is given up can be thought

of as a cost, in the sense that it cannot be received. The opportunity cost

of a resource to a firm is defined as the amount that the resource would

have earned in its most profitable alternative use. Even if a firm has only

one project in which it can invest (an unlikely possibility), it would

have the alternative of putting money in a savings account. In such a

case the opportunity cost would be the unrealized interest from the

savings account.

Cost of Capital

In the discounting section above, the interest rate (i) was obviously

a key determinant of the present value. For investment decisions, the
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cost of capital becomes the relevant figure to use. Cost of capital may be

best measured by opportunity cost, especially where nonborrowed funds

are used. If all funds are borrowed, the interest rate on borrowed money

would likely be the cost of capital.

INVESTMENT DECISIONS

In using the net present value method to evaluate an investment de-

cision, the financial manager needs to calculate two basic items. First is

the net investment requirement for the proposal. The net investment

requirement refers to the sum of all costs involved in making the invest-

ment, less any salvage value on equipment or buildings given up. For

example, a particular capital item may require additional electric power,

or an operation might have to be shut down for a few days. These ex-

penses would be included in the project cost. On the other hand, the

sale of the old asset is deductible from the purchase made. The net in-

vestment cost will be termed an outflow.

Second, one must consider the effect of the investment on the annual

cash flow of the business. Annual cash revenues and cash outlays must

be estimated to determine an annual net cash flow for each year of the

project's expected economic lifetime. If borrowed funds are used to

make the initial purchase, the cash outlay for repayment of the principal

and interest must also be considered.

Estimating the net returns or net cash inflow is difficult because the

focus is on anticipated revenues and anticipated costs. Product prices,

wage rates, material costs, and other expenses are strongly influenced

by external factors and thus are not easy to estimate closely. It is ex-

tremely important to make these projections, however, even if they are

difficult to make. In the business world, it is becoming increasingly diffi-

cult to survive if management simply makes investments and hopes for

the best, without doing good advance planning.

A firm contemplating an investment in an industry must take into

account not only the probable trend in demand but also the trend in

supply. The fertilizer industry presents a prime example: It had

probably overexpanded by the late 1960's. It is very important for the

management of a firm in an expanding industry to project the size of its

market share. If, for example, the number of firms is increasing, can

this firm expect to maintain its market share ? At what price ?

Once projections of net investment outlays and of the annual net

cash flows have been made, it is possible to make an investment analysis.

APPLICATIONS OF NET PRESENT VALUE METHOD

The point was made earlier that there is a time value of money. A
dollar in the hand today is worth more to most people than a dollar to be

received sometime in the future. Likewise, the present value of a cost

outlay in the future is less than for the outlay made today. Therefore,



the financial manager must consider both the magnitude and timing of

outflows and inflows in analyzing investment alternatives. Failure to do
so may result in poor investment decisions. Some examples of invest-

ment analysis follow.

Alternative Flows of Income

Assume two alternative investment opportunities, each with a net

cost of $4,000. Each will last three years and will return a total net

revenue of $6,000. The firm's cost of capital is assumed to be 10 percent.

The only difference is in the timing of the net annual income flows,

shown in Table 3. Note that the original costs are designated in year

(representing the present) as negative amounts. By showing the out-

flows as negative amounts and the net inflows (annual revenue less

annual expenditures) as positive values, it is possible to add and calcu-

late directly the net present value of each investment. (Readers should

practice finding example discount factors in Table 1.)

Disregarding risks and assuming no capital limitation, all projects

showing a positive net present value would be undertaken— which in

this case would be both A and B. But if only $4,000 is available, Project

A with a net present value of $1,130 is clearly superior to Project B,

which has a net present value of $814. The additional returns in Project

A in the first year can be reinvested.

Permanent Versus Temporary Facility

Assume that a businessman has a choice of investing in a permanent
asset facility with a life of 20 years for $16,000. Or, he could build a

temporary facility with a life of five years for $5,000. Over a 20-year

horizon, which investment should he make ?

Assume a 10 percent cost of capital. Further, make the simplifying

assumption that the annual net cash flows will be identical with the two
approaches. In the preceding example, both costs and returns were con-

sidered; thus, the highest net present value showed the best investment.

But in this example, returns are identical— only the costs vary. There-

Table 3. Hypothetical Investment Analysis for Two Projects With the

Same Total Income over a Three-Year Period, Assuming a 10-Percent

Cost of Capital

Year '^J^^^""'
factor

Project A Project B

Net cash flow Present value Net cash flow Present value

1.0

1 909
2 826
3 751

Net present value

-$4,000
-\- 3,000

-f- 2,000

-f- 1,000

-$4,000

+ 2,727

+ 1,652

-H 751

$1,130

-$4,000
+ 1,000

+ 2,000

-H 3,000

-$4,000
+ 909

+ 1,652

+ 2,253

$ 814



fore, the alternative with the lowest present value of investment outlays

will be best.

An initial outlay of $16,000 for the permanent asset facility would

cover the 20-year horizon. Replacements would be required at 5-year

intervals with the temporary facility to cover a 20-year horizon. Con-

sidering expected inflation, replacement costs are estimated at $6,000,

$7,000, and $8,000. Thus the total outlay for the temporary facility

would be $26,000, compared to $16,000 for the permanent facility.

However, the present value of each cost stream, calculated in Table 4,

must be considered. Since the $16,000 is required at the first of the 20

years, the present value is also $16,000. But the present value of the

initial and later outlays on the temporary facility is only $13,340. Other

things being equal, the businessman should invest in the temporary

facility.

Effects of Depreciation and Taxes

Suppose a grain company is debating whether to undertake fertilizer

distribution, which will involve the construction of a $30,000 building.

Assume that the building has an economic life of 10 years and that it will

be depreciated on a straight-line basis at $3,000 each year. The effect of

depreciation on net cash flow is introduced in this example. The net

present value approach will be used, which requires determining the

net investment cost. Next, the annual net cash flow is calculated, which

in this case is a net cash inflow after taxes.

Assume the $30,000 building cost is the total net investment cost;

that is, miscellaneous additional equipment needed for fertilizer distribu-

tion is included or already owned by the company. Further, assume the

investment will have no salvage value at the end of 10 years.

Cash inflows will result from the sale of fertilizer. The prices and
quantities of fertilizer to be sold must be estimated. To do so, manage-
ment must take into account external factors such as the anticipated

supply and demand for fertilizers. For this example, the cash inflow is

Table 4. A Present Value Analysis of the Initial Investment Outlays
Required for Two Alternative Investments, Yielding Identical Revenues,
Assuming a 10-Percent Cost of Capital

Year of
Permanent facility Tem porary facilities

investment . . Discount Present
Amount

factor value
Amount

Discount

factor

Present

value

5

10

15

alue

$16,000 1.0 $16,000 $5,000

6,000

7,000

8,000

1.0

.621

.386

.239

$ 5,000

3,726

2,702

1,912

Present v< $16,000 $13,340



assumed to be $10,000 per year greater as a result of adding fertilizer

distribution.

The $10,000 per year is not net, however. There are cash outflows

for additional labor, raw materials, power costs, and miscellaneous ex-

penses. Management estimates the sum of these annual cash outlays at

$3,000 per year, in addition to the initial $30,000 outlay. Most of these

costs would be associated with the fertilizer enterprise; but again, as in

the case of cash inflows, these costs are supposed to be net costs that

take into account changes in costs over the entire business as a result

of the project.

The $10,000 minus $3,000 equals an annual before-tax flow of $7,000.

Taxable income will equal cash inflow minus (cash outflow plus de-

preciation) : $10,000 - ($3,000 + $3,000) = $4,000.

Calculation of the net present value of the investment is easy after

making the cost and return estimates and determining the cost of capital

to the firm (see Table 5). Recall that Table 2 factors are to be used
when there is a series of equal annual payments or receipts— in this

case, identical annual net after-tax cash flows. So with the factor 6.145

from Table 2, the net present value of the after-tax flow is calculated at

$36,870. Subtracting the present value of the original investment cost

leaves the project a net present value of $6,870. Disregarding risk and
accuracy of the projected income and expenses and assuming no capital

limitations, any project with a net present value above zero would be

made.

Replacement Decisions

The present value approach is also useful in deciding when to replace

capital equipment. Suppose a supply firm wants to determine how often

to trade trucks. In this problem it will be necessary to consider repair

and maintenance costs, reduced revenues due to breakdowns associated

Table 5. An Analysis of the Projected Net After-Tax Cash Flow, Dis-

counted at 10 Percent, for a Fertilizer Distribution Investment by a

Grain Company

Estimated

Year cash

inflow

Estimated

cash

outflow

Net cash

flow before

taxes

Annual

income

tax^

Net

after-tax

cash flow

Discount

factor

at 10%

Present

value

$

1-10'^ 10,000

Net present value

-$30,000
- 3,000

-$30,000
7,000

$

- 1,000

-$30,000
6,000

1.0
6.145b

-$30,000
+ 36,870

$ 6,870

» Taxable income X 25 percent. Taxable income equals cosh inflow less the sum of cash expenses

and depreciation.

*> Since the net after-tax cash flow is constant at $6,000 for each of 10 years, a Table 2 discount

factor can be used to discount all 10 years in one operation.
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Table 6. Hypothetical Repair Costs, Reduced Revenues Due to Break-

downs, and Trade-in Value for a Truck (Eight-Year Period)

Repairs and t j •
iYear . , Trade-m value

reduced revenue

1 $ 200 $8,000

2 300 6,400

3 400 5,120

4 500 4,096

5 700 3,277

6 1,000 2,622

7 1,600 2,098

8 2,400 1,678

with an older truck, and the net cost of trading the truck. For purposes

of illustration, tax considerations are ignored. Assumed repair costs and

trade-in values are show^n in Table 6. The analysis assumes that the

firm starts with a new truck on hand.

Three alternatives are compared: A, trade every other year; B, trade

every four years; C, trade every eight years. A 10-percent cost of

capital, a new truck price of $10,000, and an eight-year planning horizon

are used. The procedure will be to determine the present value of the

combined cost stream plus reduced revenues for the eight-year period

for each alternative. The alternative with the lowest present value would

be the optimum strategy for the firm.

Calculations are summarized in Table 7. Actual outlays plus reduced

revenues over the eight-year period are $16,400, $14,608, and $15,422,

respectively, for alternatives A, B, and C. Items that remain constant

for all alternatives do not need to be considered. If there were no regard

for the time value of money, alternative B would be chosen. But by
discounting the cost and reduced revenues for each alternative each year

and summing the results, a different optimum strategy emerges. The
present values for alternatives A, B, and C, are $10,465, $8,593, and

$7,899, respectively. Since the lowest present value of the costs and
reduced revenues is desired, alternative C would be optimum.

It is important to realize that the cost of capital was assumed to be

10 percent and that the analysis w^as made on a before-tax basis. More-
over, inflation might realistically alter projected cost figures for the truck

replacement over time as well as affect estimates of costs and reduced

revenues. Changes in any of these items could alter the outcome. Addi-

tional considerations might also be important— for example, the firm

might want to avoid the frustrations that could be associated with

driving an older truck or the adverse customer relations that might re-

sult from using older trucks. This example, however, is intended to

illustrate a procedure that can be used in making replacement decisions.



Table 7. Costs Associated With Three Alternative Plans for Truck
Replacement, Both Actual and Discounted

Discount

factor

atlO

percent

Alternative A — trade every other year

Year
Repair costs

and reduced

revenues

Net

payout

for new

truck

Total

cash

outlay

P.V. of

total cash

outlay

$ $ $ $

1 . .909 200
300 3,600

200
3,900

182

2 826 3,221

3 ... 751 200
300 3,600

200
3,900

150

4 683 2,664

5 .621 200
300
200
300

3,600

3,600

200
3,900

200
3,900

$16,400

124

6 .564 2,200

7 513 103

8 467 1,821

$10,465

Alternative B — trade every four years

Repair costs

and reduced

revenues

Net

payout

for new
truck

Total

cash

outlay

P.V. of

total cash

outlay

$ $ $ $

1 200 200 182

2 300 300 248

3 400 400 300

4 500 5,904 6,404 4,374

5 200 200 124

6 300 300 169

7 400 400 205

8 500 5,904 6,404 2,991

$14,608 $8,593

Alternative C — trade every eight years

Repair costs

and reduced

revenues

Net

payout

for new
truck

Total

cash

outlay

P.V. of

total cash

outlay

$ $ $ $

1 200 200 182

2 300 300 248

3 400 400 300

4 500 500 342

5 700 700 435

6 1,000 1,000 564

7 1,600 1,600 821

8 2,400 8,322 10,722

$15,422

5,007

$7,899
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INTERNAL RATE OF RETURN

So far, only the net present value method of analysis has been ap-

plied. A closely related approach is the internal rate of return method.

This method also utilizes a discounting of cash flows, but rather than

assuming a cost of capital, it determines the rate of return that will

equate the discounted sum of future earnings with net investment out-

lays for the project. The rate of return can be compared directly with

the cost of capital. Only projects earning more than capital cost would

be considered. This approach is also preferred for ranking various in-

vestment alternatives.

Assume an investment that costs $1,000 and will depreciate to zero

in four years. If the net cash flow is $400 in year 1, $300 in year 2,

$300 in year 3, and $200 in year 4, what rate of return is the project

earning ?

Determining this solution is unfortunately more cumbersome than,

though similar to, the net present value approach. The procedure is to

find what rate will discount the net cash flows to zero. A trial-and-error

approach is used to locate two rates— one slightly too high and another

slightly too low. With the true rate so bracketed, it can be interpolated

from the other two.

Suppose a rate of return of 6 percent is first tried. Calculations in

Table 8 show a net present value of $54.60. This indicates that the rate

that will generate a net present value of zero is higher than 6 percent.

Trying 8 percent yields a net present value of $12.70, indicating that

the exact rate of return is still higher. At 10 percent, the net present

value is —$26.70; therefore, the rate sought lies between 8 and 10 per-

cent. To determine the precise rate of return,^ we interpolate between

8 and 10 percent, as follows:

NPV at 8 percent = +12.70
NPV at 10 percent = -26.70

2%
I

'
.

10% internal rate of return 8%

H 1 H
-26.70 +12.70

'

,

'

39.40

The internal rate of return of this investment is thus

/ 12 70 \
8 percent + ( ^ .^ X 2

j
= 8.64 percent.

* For a more detailed explanation of the process, see John A. Hopkin, Peter J.

Barry, and C. B. Baker, Financial Management in Agriculture, pp. 207-210; The
Interstate Printers and Publishers, Inc., Danville, Illinois, 1973.
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Table 8. Trial-and-Error Method of Determining Discounted Rates of

Return for a Hypothetical Example (Smith and Cooper, p. 58)

Cash

flow

6 percent 8 percent 10 percent

Year Discount

factor

Present

value

Discount

factor

Present

value

Discount

factor

Present

value

1

2

3

4

-$1,000
400
300
300

200

1.0

.943

.890

.840

.792

-$1,000
- 377.20
- 267.00
- 252.00
- 158.40

1.0

.926

.857

.794

.735

-$1,000
- 370.40
- 257.10
- 238.20
- 147.00

1.0

.909

.826

.751

.683

-$1,000

-r 363.60

-r 247.80
- 225.30
— 136.60

Net present va iue — $ 54.60 -$ 12.70 -$ 26.70

When a single investment is being considered, the criterion for ac-

ceptance of the "internal rate of return" is that the rate of return should

exceed the cost of capital. When several projects are being considered,

the internal rate of return approach can be used to rank the desirabilities

of the projects.

Ranking Proposals

Usually, firms have a number of capital projects, and management

must decide which projects will be undertaken and in what order.

Projects yielding the highest return on investment are normally made
first, followed by other projects on v.hich a return greater than the cost

of capital is projected.

A list of hypothetical projects under consideration by a firm is given

in Table 9. If the cost of capital were 9 percent and the firm could

acquire or already had $112,000, it might conceivably undertake all 12

investment proposals. If the cost of capital were 14 percent, however,

only the first nine projects would be undertaken, for a total investment

of $88,000. Whether a project is undertaken depends not only upon its

own rate of return as related to the cost of capital but also upon its rank

in relation to other feasible alternatives.

There may well be situations with interdependencies among some of

the projects ranked. Viewed independently, a given project might be

dropped because of low returns. But other, higher return projects may
be so related to the low-return project that dropping it would lower the

overall returns to the firm.

Thus far, no difference in riskiness of returns has been considered.

The projects in Table 9 were ranked with projected returns ranging

from 25 percent to 10 percent. But the cost of capital might be higher

for the riskier projects than for the less risky ventures. There is no

general rule on how much risk a firm should take. Some managers

possess more intuition and willingness to take on risky ventures than

do others. The financial structure of the firm is also important— can



25 $25,000 $ 25,000

23 1 0,000 35,000

22 15,000 50,000

20 5,000 55,000

20 3,000 58,000

18 1 0,000 68,000

17 5,000 73,000

16 5,000 78,000

15 10,000 88,000

13 5,000 92,000

11 10,000 102,000

10 1 0,000 112,000

Table 9. Hypothetical Project Proposals Ranked by Returns on Invest-

ment (Smith and Cooper, p. 78)

Type of Rate of Investment Cumulative

project return (%) required investment

1 New
2 Replace

3 Replace

4 New
5 New
6 New
7 Replace

8 Replace

9 Replace

10 New
11 Replace

12 Replace

the firm withstand the shock of a loss? The interaction of managers,

owners, and auditors should be involved in determining the limits of

risk for the firm. A progressive manager will likely want some margin

between the cost of capital and the projected rate of return on the

projects undertaken; the question is, how much?

Effect of Investments on Working Capital

In the quest to expand operations a firm must watch the balance be-

tween capital investments and capital accumulation, especially if it has

started out with an efficient working capital balance. A decision maker
must be aware of the impact a capital project will have on working

capital (the dollar difl:'erence between current assets and current liabili-

ties). A\'orking capital could be reduced to dangerously low levels in

cases where the growth rate of capital investment outpaces the rate of

equity capital accumulation to finance the investment. A firm in such a

position is forced to shift working capital assets into capital projects.

In efforts to remain competitive or to take advantage of investment

opportunities in high-return projects, it may be relatively easy for a firm

to develop working capital shortages unless management remains alert

about maintaining an efficient working capital balance. As investments

increase, working capital must expand also.

Because of the possibility that sources of capital may be rationed in

the short run, it is important for management to maintain a degree of

flexibility in anticipating high-return capital investment opportunities.

Dift'erences in the rate of capital accumulation and in the rate of invest-

ment need to be considered. ^Maintaining flexibility and trying to avoid

working capital shortages are likely to lead to greater profits for the firm

in the long run.
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ONLY
Table 10. Balance Sheet for a Fertilizer Firm That Is Increasing Its

Level of Net Fixed Investments by 10 Percent a Year While Increasing

Its Long-Term Debt and Equity Levels by 5 Percent a Year

Year

1,082 1,126 1,172

200 200 200
882 926 972

(thousands of dollars)

Current assets 400 380 356 328 294
Net fixed assets 600 660 726 798 878

Total assets 1 ,000 1 ,040

Current liabilities 200 200
Long-term debt plus equity capital 800 840

Total liabilities and equity 1,000 1 ,040 1 ,082 1,126 1 ,1 72

Net working capital (current assets minus current

liabilities) 200 180 156 128 94

Based on Smith and Cooper, p, 79.

Table 10 provides an example in v^rhich the net fixed assets of a

fertilizer firm were increased by 10 percent per year but the rate of

capital accumulation did not keep pace. The effect was that working

capital diminished from $200,000 in year 1 to $94,000 in year 5. Unless

the trend is reversed, this firm will have increasing difficulty in meeting

current obligations.

SUA^MARY AND CONCLUSIONS

Most firms face decisions about long-term investments. Careful

consideration needs to be given to projections of industry demand and

supply and what share of the market a particular firm will be able to

maintain over the life of the investment projects. In most cases the

present value analysis of net returns and investment expenditures will

provide the best information to decision makers about the advisability of

investing in a particular proposal. Whether or not a project is under-

taken depends not only upon its own rate of return but also upon its

rank in relation to other feasible alternatives and to the cost of capital.

Consideration should also be given to the degree of risk involved

and to the degree of capital accumulation in the firm. Moreover, one

should recognize that since funds are often limited a firm may not want

to invest up to the limit of its resources; for if it does, it can give up

the flexibility needed to undertake a high-return project that may ap-

pear later. How much flexibility should be built in depends upon a

number of factors, such as the rate of innovation, expenditures on re-

search and development, and recent experiences with respect to returns

on new projects.










